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PREFACE 


This Index though arranged alphabetically retains the grouping of 
the subjects used in the International Review . 

Except in the case of the original articles, which are numbered ac¬ 
cording to their pages, the numbers of each subject refer to the paragraphs 
in the Review. 

The Index consists of three parts: one of the original articles, one 
concerned with Agricultural Intelligence and the last with Plant Di¬ 
seases. 

In case of errors in the Review with reference to scientific terms 
and the names of authors, it should be noted that the correct spelling 
can be relied upon in the Index. 

The Table used for the conversion of the Weights, Measures and 
Money values of the various countries to the Metric System is included. 



I. — ORIGINAL ARTICLES 


Cortesi, Fabrizio : Problems of Cotton Growing, page 927. 

Eriksson, Prof. Jakob : The Mycoplasm Theory, page 269. 

Mat, M. : Improvement in Administrative Methods in the Belgium Ministry 
of Agriculture, page 615. 

Wandereey De Aran jo Pinho, Dr. J oaquim : Note on Cocoa growing in . 
the State of Bahia (Brazil), page 1169. 


II. AGRICULTURAL INTELLIGENCE 


A) INDEX. 


Abaca : See Manila Hemp. 

Abies grandis, 1021, 1320. 

Abramis brama, 1354. 

Abura-kiri, 1169. 

Acacia spp., 31, 172, 574, 1031. 

Acarapis (Tavsonemus woodi), 865. 
Acaricoba (Hydrocotyle spp.), 1051. 
Acelga (Beta cycla), 1064. 

Acerina cernua, 1354. 

Acetone, 1366. 

Achillea Millefolium, 582. 

Ackras Zapota, 697. 

Adina cor difolia, 442. 

Adlay, 258, 4x2. 

Aeschynomene spp., 1031, 1051. 
Aesculus, 798. 

African Star Grass (Cynodon plec- 
tostachyum), 71 x, 1294. 

Africa, British West: Giant Grasses 
for Paper Making, 169. Cinnamon 
Production on Gold Coast, 577. 


Africa, East and Central : Giant 
Grasses for Paper Making, 169. 
Cinnamon Production in Zanzi¬ 
bar, and Uganda, 577. Cotton Pro¬ 
duction, p. 930. 

Africa, French West: Giant Grasses 
for Paper Making, 169. Irriga¬ 
tion Schemes in French Soudan 
and Cotton Production, 417. Co¬ 
conut Pakns and Production of 
Copra in Dahomey, 573. Cinna¬ 
mon Production, 577. Horses of 
the French Sudan, 975. Agricul¬ 
ture in Nigeria in 1921, 1130. 

Copal, 1172. Cotton in Ivory 
Coast and Central Logone, 1298. 
Forest Areas, 1321. 

Africa, North: Lucerne, 44, Fresh 
Water Pisciculture, 197. Forage 
Production, 238. Barley and Mill¬ 
ing. 952. Fenugreek, 954 - See 
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also Algeria, Egypt, Lybia, Morocco 
and Tunisia 

Africa Portuguese East: Develop¬ 
ment of Natural Resources, 1129. 

Africa South : Utilisation of Tobacco 
Waste, 634. Notes on Virginian 
and Turkish Tobaccos, 56. Gems- 
bok Beans (BauJnnia esculentd ), 
162. . Giant Grasses for Paper- 
Making, 169. Note on South 
African Bee, 195. Bee-Keeping in 
Rhodesia, 62 5. Flue-curing Tobacco 
Barns and Packing House in Rho¬ 
desia, 2 01. New Chinese Variety 
of Lucerne, 414. Hubam Clover in 
Natal, 415. Chief Causes of Low 
Yields of Maize and Means of Im¬ 
provement, 565. Star Grass {Cy- 
nodon filectostachyum) a Valuable 
Fodder Grass, 568. Fodder Grasses, 
568, 569. Cotton Ratooning Expe¬ 
riments, 572. Seed Trials at Ce¬ 
dar a School of Agriculture, Natal, 
Experiments with Fodder Plants, 
709. Grasses of Agricultural Value 
in S. Rhodesia, 711, 1294. Cot¬ 

ton Growing, page 928. Sun¬ 
flower Growing in Rhodesia, 955. 
Cultivation of Citrus Fruits 
in Rhodesia, 1065. Nicotine Content 
of S, African Tobacco, 13*13. 
Forage Grasses of S. Rhodesia, 
165, 1294. 

Agave: In Tran-Ninh, Indo-Cliina, 
168. In the Philippines, 360. In 
the Belgian Congo, 4x9. Impro¬ 
vement by Selection of Agave 
sisalana , 706. In Martinique, 902. 

Agricultural Botany : See Chemis¬ 
try and Plant Physiology. 

Agricultural Ecology: New Service 
of Agricultural Ecology in Italy, 
228. 

Agricultural Education : .Teaching of 
Soil Bacteriology, 904. Agricul¬ 
tural and Horticultural Instruc¬ 
tion in Belgium, 905. 

Agricultural Institutes: In Italy, 3. 


Stock Breeding Institute of Sidi- 
Tabet, Tunisia, 81. Agricultural 
Institute in Brazil, 135. Instruc¬ 
tion and Investigation in Plant 
Breeding at the College of Agri¬ 
culture in the Philippines, 153. 
Permanent Milk Commission in 
Belgium, 202. New Bureau of 
Agricultural Economics and Scien¬ 
tific Work of Department of Agri¬ 
culture, U. S. A., 225. Present 
Position of Research in Agricul¬ 
ture in Great Britain and Appli¬ 
cation to Practical Farming, 226. 
Agricultural Colleges and Farm 
Institutes in Great Britain, 226. 
Researches on Organic Matter in 
the Soil at Rothamsted Experi¬ 
ment Station (England), 237. Phy- 
totechnical station at Gayerovo 
(Parana), Brazil, 241. Suggestions 
for Organisation of Stations of 
Agricultural Research in France 
and French Colonies, 365. Agri¬ 
cultural Experiment Stations in 
Czecho-Slovakia, 366. Establishment 
of West Indian Agricultural College 
in Trinidad, 369. Accuracy in 
Experiments carried out at the 
Danish State Experiment Stations 
with Varieties and Strains'of Roots, 
538. Fermentation Laboratory and 
Central Cider Brewery at Ettel- 
briick (Luxemburg), 537. Autumn 
School for Shepherds at Rambouil- 
let (France), 534. Botanical Station 
at Maison Carrie (Algeria), 535, 
Forest Research Station in Den¬ 
mark, 536. tf Office Regional Agri¬ 
cole ” in South of France, 684. 
Stock-Breeding Establishment at 
Sidi-Tabet, Tunis, 843. Agricultu¬ 
ral Institutions in Martinique, 902. 
Institute of Agronomic Research, 
France, 907. Agricultural Instruc¬ 
tion in State of Bahia (Brazil), 
1131. Experimental Stations for 
Oleaginous Plants in French Afri- 
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can Colonies, 1168. Programme of 
Swedish. State Institute of Exper¬ 
imental Forestry for Period 1922- 
26, 1181. Agricultural Experiment 
Stations in Assam (India), 1250. 
Work of Bordeaux Colonial In¬ 
stitute, 1321. Work of the " Isti- 
tuto sperimentale di Caseificio ” 
Lodi (Italy), 1342, I 37 &- 

Agropyron repens , 582. 

Agrostemma , 966. 

Agrostis spp., 13, 258, 1296. 

“ Aguinaldo rosado and w bianco 
de Pascuas ” ( Ipomoea spp.), 462. 

Ahmednagar (Sorghum sp.), 566. 

Ah ala ( Rubus Macrae ^), 31. 

Albizzta: A. Lebbek , 444, 808, 1174. 
A. stipnlata , 1x74. 

Alcohol : Production in State of 
Sao Paulo, Brazil, 135. Raw Ma¬ 
terials used in the Italian Alcohol 
Industry, 493. Figs as Raw Ma¬ 
terial for Alcohol Manufacture, 
9S9. Sulphite Alcohol, 990. Al¬ 
cohol from Maize Stalks, 1366. 
Possibilities of Plant Growth in 
Damp Tropical Areas for Supply¬ 
ing Materials for Liquid Fuel, 1367. 

Alerce, 827. 

Aleurites : A. cor data, 1169. A. tri- 
sperma, 1031. 

Alfalfa : 'See Lucerne. 

Algarrobo de olor, 808. 

Algeria : Cotton Growing, 416. Cul¬ 
tivation of Capsicums, 432, Bo¬ 
tanical Station at Maison Carree, 
535. Manitoba Wheats, , 708. Fe¬ 
nugreek, 954. Cotton production, 
page 930. Frauds in Wool Trade 
and their Prevention, 1231. Fo¬ 
rest Areas, 1321. Atlas Cedar 
Wood Oil, 1322. " Deferrage ” of 

Wines, 1364. 

Allium : A. Cepa in Mesopotamia, 
. 1316. Allium spp., 33, 1031, 131b. 

Almond, 576. 

Alopeciwus praiensis , 150, 582, 690. 

Aluminium: Absorption of ions of 


Aluminium through the Root Sys¬ 
tem of Plants, 813. Aluminium 
Salts in the Soil, 909. Effect of 
Aluminium Salts upon Growth of 
Maize, 1039. Effect of Alumi¬ 
nium Salts and Acids on Develop¬ 
ment of Plants in Water Cultures, 
ii 33 - 

Amaranthus : A . alb us , 185. A. pa - 
niculaiit$ ) 1031. 

Amargoso (Momovdica Charantia), 
1064. 

* ( Amarillo canario A 204. 

“ Ambrevade ” (Cajanus spp.), 1174* 

A nibrosa polystachya , 1051. 

America, South: Cinnamon Produc¬ 
tion, 577. 

Ammonification : See Manures, Ni¬ 
trogenous, Microbiology, Soil. 

Ampelodesmos tenax , 550. 

Ampelopsis hederacea , 1157. 

Amygdalus spp., 1031. 

A myns balsamifera , 54. 

Anacardium occidentale , 576. 

Analysis of Agricultural Products : 
Of Total Nitrogen % of Fertil¬ 
isers in Various Forms, 17. Of 
Brazil Beans ” or f< Mulatinos 
Var. of Phaseohis vulgaris , 76, 

Of Concentrated Food tf Fruges 
Lin ,J or " Nutritivo Squassi ”, 77. 
Of Sheep's Milk during Lactation 
Period, 102. Of Tobacco Waste, 
146. Of Gemsbok Beans (Bazthi- 
nia esculenta), 162. Of Mangrove 
Barks, 172. Of Cuica Resin from 
Cercidiimi spinosum , 175. Of Pa¬ 
pain from Carica Papaya , 176. Di¬ 
gestibility Coefficients of Rye Straw 
disintegrated, 184. Sodium Chlor¬ 
ide Content of Stock Feeds, 185. 
Analyses of: Pennisetum poly - 
siachyum compared with other 
Fodder Grasses, 259. Of Mangolds, 
262. Of Illipe Nuts from Shorea 
stenoptera , 266. Of Oil and Re 

sidual Cake of the Physic or 
Purging Nut (Jatropha C ureas }* 



267. Of Steers of One Year on 
Different Planes of Nutrition, 280. 
Of Brans obtained by different 
Degrees of Milling, 282. Of Wild 
Beets, 391. Of Sweet Maize at 
Different Stages of Ripening, 408. 
Of Some Indo-Chinese Legumi- 
nosae, 413. Of Safflower Meal 
(Carthamus tinctorius), 431, Of 
Mushrooms, 433. Of Oil from Pips 
of French Grapes, 495. Of Diss 
Ergot and Oat Ergot, 550. Of 
“ CiviteUa ” Wheat Varieties, 554. 
Of Star Grass ( Cynodon plecto - 
stachyum ), 568. Of Cinnamon Barks 
and Oils, 577. Of Cow's Milk: 
Effect of Period of Lactation on 
Fat Percentage, 611. Of Milk Pow¬ 
der ; Fat Content, 638. Bacte¬ 
riological Content, 1377. Of Green 
Manure Plants at Various Stages 
of Growth, 691. Of Fijian Wild 
Sugar Cane, 699. Of Cordyhne 
terminalis, Roots, 699. Of Gras¬ 
ses of Agricultural Value, 711. 
Of Body of Steer at Different 
Weights and Composition of In¬ 
creases in Weight of Tissues, 850. 
Of Fat Percentage of Milk, Bffect 
of Temperature, 852. Apparatus 
and Methods of Analysis for 
Dairy Industries, 870. Analysis: Of 
Sunflowers, 955. Of Bulgarian Gra¬ 
pes, Must and Wines, 988. Of 
Imitation ” Pecorino Romano ” 
Cheese, 995. Of Certain Brazilian 
Forage Plants, 1051. Of Pani - 
cum spp., 1053. Of Waste Pro¬ 
ducts from Chick-peas, Peas and 
Beans, 1073. Of Wines of Lees 
and Lees of Wine, 1097, Of Ma¬ 
nioc Bread compared with Wheat- 
en Bread, 1102. Of Arundinaria 
cannavieira, 1252. Of Wool and 
Waste Water, 1272,- Of Forage 
Grasses in Rhodesia 1294. Of Gras¬ 
ses and Hay, 1296. Of Latex of 
Hevea, 1309, Of Sugar from Palm, 


1311. Of South African Tobacco, 
Nicotine Content, 1313. Of Goat's 
Milk; Bffect of Diet, 1338. Of 
Principal Trentino Wines, 1363. 

Anaplasma argentmum, 1S0. 

Anatomy and Physiology of Live 
Stock: Researches on the Rate 
of Growth of the Daily Cow; 
Bxtra-Uterine Increase in Weight, 
73. Lactic Secretion in an Un¬ 
mated Mule, 74. Measurement of 
Cutaneous Surface of Horse, 285. 
Bffects of Castration, 448. Pos¬ 
sibility of Castrating Animals by 
the Use of Serums, 449. Reju¬ 
venescence of Animals; Experi¬ 
ments on old Fowls and Doe- 
Rabbits, 450. Murmur in Ute¬ 
rine Arteries of the Mare, 977. 
" Working Conditions ” of Draught 
Animals under different Dietary 
Conditions, 1071. Chemical Com¬ 
position of the Bodies of Domestic 
Animals, 1188. Milk Retention of 
Cow, 1189. See also Feeds and 
Breeding. 

Ancylostoma caninum, 71. 

A ndira inermis , 368. 

Andropogon spp., 28, 169, 1031, 

1051, 1055. A. Sorghum : Bran 

used in Cure of Lathyrism of Ani¬ 
mals, 363. 

Anona spp., 1031. 

“ Anquentos ”, 827. 

Antelope Grass (Echinochloa pym - 
midalis), 711, 

” Antersecco ”, 167. 

Anthemis nobilis , 582. Anthemis Spp., 
33 - 

A nthistiria spp., 169. 

Anthoxanthum odoratum, 1296. 

A nthyllis Vulneraria , 553. 

” Apitong ” (Dipterocarpus grandiflo- 

■ rus), 443. 

Apium graveolens, 1316. 

Apocynum spp., 715. 

Apples : Apple Packing Houses, 200. 
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New Test for Maturity, 958. See 
also Plant Breeding. 

Apricots : Dessication of Fruit, 993 * 

Araha Guilfoylei , 576. 

Aramina (Urena lobata), 1166. 

Arapabaca ” (Spigelia anthehnia ), 

"1051. 

Ay gas reflexus : Effect of Chloro- 
picrin Fumes, 178. 

Argentina: Linseed Production, 33. 
Ensilage of Forage Plants and 
Adaptation of the Process to Ex¬ 
isting Conditions, 204. Researches 
on Presence of Arsenic and Io¬ 
dine in Soils and Subterranean 
Water, 232. Influence of Temper¬ 
ature and Rains on Maize Yield, 
539. Forestry Journals, 587. Lu- 
' ceme in Tucuman, 710. Cultiva¬ 
tion of Lemons, 723. Cattle Cri¬ 
sis, 973. Effect of Meteorological 
Factors on the Quality and Quan¬ 
tity of Wheat, 1253. 

Ayistida sp., 169, 1051. 

Armillaria vmllea , 803. 

" Aroua ’* (Mayanta juncea), 902. 
ArquiHo ” (Meibomia Rensoni), 164. 

Arrhenatherum avenaceum, 582. 

Arrowroot: In. Guam, 1064. 
Arroz-brabo ** (Wild Rice), 21. 

Arsenic : Presence in Soils and Sub¬ 
terranean Water in Argentina, 232, 
Uses in Agriculture, 1281. 

Arthrolobimn scorpioides , 33. 

Artichokes: In Algeria, 535. 

A rtocarpus odoraiissima , 697. 

" Axumarana * * (Thalia spp.), 1051. 

A rundinaria cannavieira, 1252. 

Arundo Donax, 169. 

Asclepias spp., 62, 590, 215. 

Asparagus spp., 1064. 

“ Asperana ” (Menyanihes bra-silica), 
1051. 

Aspergillus spp., 364, 803. 

Asperula arveusis, 33, 

Asphodel: As Food for Animals, 1 193* 

Asphodelus tenuifolius, 33. 

Aspidioius bromeliae , 1314. 


Astragalus spp. : Poisonous to Live¬ 
stock, 590. A . sinicus , 141. 

“ Atemoya ” (Anona Cherzmoha), 1031, 

A triplex semzbaccata, 46. 

Attacus spp., 93, 1086. 

A ttalea funifera , 1166. 

Aulomyricia longipes, 1252. 

Aurantiaceae, 1178. 

Australia: Giant Grasses for Paper 
Making, 169. Cotton Growing in 
Queensland, 418. Forestry Jour¬ 
nals etc., 587. Water Buffalo in 
Northern Territory, 744. Bee- 
Keeping in Tasmania, 759. Cot¬ 
ton Growing, page 930. Importa¬ 
tion of Tropical Cattle into North¬ 
ern Territory, 849. Sheep Breed¬ 
ing, 857. Present Position of Pig 
Breeding, 1344. 

Austria : Shortening the Incubation 
Period by Exposing Eggs to Radium 
Emanation, 89. Internal Sources 
of Fixed Nitrogen, 144. Establish¬ 
ment of a New Vine Selection 
Station, 396. Forestry Journals, 
587. Horse Breeding in Dalma¬ 
tia and Bucovina, 1330. 

Avena spp. See Oats. A . pubescens, 
582. 

Averrhoa 'Bilimbi , 430. 

Avocado : Chemical Composition, 58. 
Cultivation in Guatemala, 434. 
In U. S. A., 1031. 

Axonopus compressus , 290. 

Azotobacter, 234, 380, 862, 803, 

1017, 1019, 1022. 

c< Babut, ” {Acacia arabica). 

Baccharis spp., 1051. 

Bacillus spp.’, 583, 628, 696, 732, 
804, 836, 1017, 1031, 1085, 1158, 
1326. 

Bacteria: Sulphur-oxydising Bacte¬ 
ria, 913. 

Bacteriophagum iniestinale , 2. 

Bacterium spp., 132, 592, 638, 692, 
915, 1058. 
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Badris utilis (= GuilieVma utihs) 58. 

“ Baib 53 (Ischaemum angustifolium), 
169. 

" Bakan 33 , 588. 

Bamboo: For Paper Pulp and Al¬ 
cohol, 1367. 

“ Bambostulda 33 , 1031. 

Banana : Chemical Composition, 58. 
Cultivation in Porto Rico, 177. 
In the Philippines, 697. In Island 
of Guam, 1064. Dessication of 
Fruit, 993. For Temporary Shade 
on Cocoa and Coffee Plantations 
etc. in Belgian Congo, 1174. 

“ Bananina 3 \ 177. 

Banyan (Ficus indica ), 430. 

“ Barajillo 33 (Meibonna Rensoni), 184. 

“ Barba de bode 33 (Aristida pallens), 
1051. 

“ Barbadinho 33 , 1051. 

Barbel, 197. 

Barbus spp., 197. 

Barley : Effect of Timing, 10. Study 
of Hybrids, 26. Manganese Con¬ 
tent of Seeds, 150, Sodium Chlor¬ 
ide Content of Chopped Barley, 
185. Hereditary Behaviour of 
Dwarf Form, 242. Observations 
on Heredity, 395. Culture in Fur¬ 
rows, 923. Root Development, 
940. Effect of Rontgen Rays upon 
Growth, 943. Smooth-Awned Ty¬ 
pes, 953. North African Barley 
and Malting, 952. Production and 
Cost in Morocco, 1288. Cropped 
Area and Yield in England, 1290. 
See also Industries depending on 
Plant Products and also Plant 
Breeding. 

Basic Slag : Effect on Grassland and 
Subsequent Crops, 14. Various 
Grades in Great Britain, 1146. 
On Alkalinity, 1276. Effect on 
Hay and Pastures, 1296. 

Bassia sp., 266. 

" Batata Sana 33 , 1051. 

Bmthinia escnlenta, 162. 

Bauno (Mangifera caesia), 697. 


Bavaria : Breeding of Dual Purpose 
Cattle, 1334. 

Bay ( Pimento, acris) : Oil Yield from 
Leaves, in Montserrat, 368. 

“ Baya Maria 33 (Tnchoptenx sp.), 

T69. 

Beans : Production of French Beans 
in Brazil, 135, 241. Manganese 
Content of Seeds, 150. Produc¬ 
tion of Varieties with Mottled 
Seeds, 157. Standard Prices of 
Seeds in U. S. A., 407. French 
Bean, Chemical Composition, 413, 
Effect of Nitrogenous Manures, 694, 
Nitro-culture Tests, 696. Action 
of Various Manures on Beans, 1050. 
Cropped Area in Morocco, 1292. 

Bear Grass (Camassia escnlenta), 185. 

Beech : Relation between Height and 
Meteorological Conditions, 1320. 

Bee-Keeping: Notes on the South 
African Bee, 195. Value of Formal¬ 
ine as Disinfectant, especially in 
combatting Foul Brood, 196. Api¬ 
culture in Cuba and the Purity 
of Cuban Honey, 462. Treatment 
of Acarine Disease (Isle of Wight 
Disease), 463. Bee-Keeping in 
Rhodesia, 625. Experimental Cen¬ 
tre in the Shetland Isles for rear¬ 
ing the Pure-bred Black, Scottish 
Bee, 626, Melilots as Honey Bear¬ 
ing Plants, 627. Diseases in Mi¬ 
chigan, 628. Bee-Keeping in Tas¬ 
mania, 759. Studies in Bee-Keep¬ 
ing in IT. S. A., 865. Winter Care 
of Bees, 866. Insulating Capacity 
of Double Walled Bee-Hives, 1084. 
“ La Toque 33 (Bacillus alvei), 1083. 

Beet: Beta vulgaris , 150, 915, 3064. 
Sodium Chloride Content of Dried 
Beet Pulp, 185. Decortication of 
Beet Seed, 319. Composition of 
Wild Beets, 391. Standard Pri¬ 
ces of Seeds in U. S. A., 407. Ef¬ 
fect of Application of Nitrogenous 
Manure on Forage Beet Yield, 
694. Cost of Production, 764. 
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Plant Cancers and their Relation 
to the Soil, 915. See also Man¬ 
golds and Sugar Beet. 

Beggiatoa, 804. 

Bekongue ,J (Triumfetta cordifolia), 

419. 

“ Belembi ” (Averrhoa Btlimbi), 430. 
Belgian Congo : New Fibre Crops, 
419. New Type of Copal Oil, 
869. Cotton Production, page 930. 
Exports of Copal, 1172. Experi¬ 
ments in Shading of Cocoa, Coffee 
etc., ri74. 

Belgium . Practical Organisation of 
Milk Control, 202. Cattle Judging 
at Shows, 455. Forestry Journals, 
587. Improvement in Adminis¬ 
trative Methods in the Ministry 
of Agriculture, page 6x5. Agri¬ 
cultural and Horticultural Instruc¬ 
tion, 905. 

Belladonna: Influence of Solar Ra¬ 
diation on Culture and Yield, 429. 
Cultivation in Province of Flo¬ 
rence (Italy), 1062. 

Benik, 1031, 

Benincasa cerifera , 1064. 

Berbevis , 1031. 

Berseem, 37. Digestibility Experi¬ 
ments, 75. 

Bessarabia : Production of Oil Seeds 
and Vegetable Oils, 1300. 

Beta vulgaris var. Cicla , 1316. 

“ Bhabar " (Tschaemitm angustifol - 

ium >), 169. 

" ** Bichos ”, 827. 

Billiam (Borneo Ironwood), 443. 
Birfba, 1031, 

Birds: Hybridism in Genesis of 
Tame Races, 1329. 

Bithinia impura, 1353, 

Blackberry : Improvement by Cross¬ 
ing and Selection, 824. 

Blauw peul" Peas, 821. 

Blueberry : Cultivation in U. S. A., 
580. 

Blue Grass (Poa pratensis ), 193. 

“ Blmnea balsamifera, 174. 


Bombax malabaricum, 430. 

Bombus , 402. 

Bombyx mori , 93. 

Bor ass us flabelhfor mis, 1 311. 

Borax : Effect on Potato Growth and 
Yield, 1152, 

Borneo, British North : Illipe Nuts 
from Shorea stenoptera and other 
Dipterocarps, 266. Timber and 
Forest Products, 443. Forestry 
Journals, 587. 

Box {Ficus glome rata), 433. 

Boxwood, Indian {Canthium didymum) 
and Boxwood, West Indian ( 2 V- 
coma pentaphylla ), 442. 

Brachiama bvizantha , 7x1, 1294. 

Brassica spp., 33, 966, 1031, 1064, 
1316. 

Brazil: Information concerning Ama¬ 
zon Region, 5. Possibilities of 
Growing Wheat in State of Piauhy, 
34. Lentil Growing, 38. Exper¬ 
iments in Growing Italian Rye- 
Grass {Folium italicum), 41. De¬ 
velopment of Agriculture, 135. 
Phytotechnical Station at Gaye- 
rovo (Parana), 241, Agriculture 
in Sergipe, 681. International Cot¬ 
ton Congress, Rio de Janeiro, 1922, 
828. Cotton Production, page 930- 
Production in State of Parana, 
901. Berne Fly {Dermatdbia cya - 
niventris ), 964. Cocoa Growing in 
State of Bahia, page 1169. Braz¬ 
ilian Forage Plants, 1051. Pe- 
ste de Cezar (Encephalomye¬ 
lites in Horse in State of Parana), 
11 S3. Crops, Public Services and 
Experimentation etc. in State of 
Bahia, 1131. Textile Plants, 1166. 
Climate of Mountainous Regions 
of Minas Geraes in relation to 
Agricultural and Zootechnical Con¬ 
ditions, 1252. Growth, ^Prepara¬ 
tion and Trade with Castor-Oil 
Plant, 1302. 

Brazil Beans {Phaseolus vulgaris var.), 
76 . - 
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Bread-Making : Value of Ohio Wheats, 
1101. Manioc Bread, ‘1102, 1369. 

Bread-and-Cheese (Pithecolobium Un- 

* guis-Cati) } 368. 

Bream, 1354, 

Breeding of Live Stock: Mendelian 
Experiment in Crossing Aberdeen 
Angus and West Highland Cattle, 
79. Zoometric Data for the Pure¬ 
bred Foal at Different. Ages, 80. 
Stock Breeding Institute of Sidi- 
Tabet, Tunisia, 81. Stock Breed¬ 
ing in Brazil, 135. Mutations 
observed in Skunk [Mephitis pudita 
and M. hudsomca) in U. S. A., 
284. Colour Inheritance in Mam¬ 
mals and Domestic Birds, 283. 
Breeding Sheep and Goats, in 
U. S. A., 295. Variability in 

Domestic Animals and Value of 
Statistics in Researches connected 
with Stock Breeding, 600. Mat¬ 
ing of Nearly-Related Cattle, 
601. Bill for Improvement of 
Agricultural Dive Stock in En¬ 
gland, 602. Thirty Years Ex¬ 
perimental Stock Breeding in Utah, 
U. S. A., 603. Application to 
Breeding of Some New Views con¬ 
cerning Heredity, 739. Breeding 
in Martinique, 902. Selection as 
Means of improving Domestic Ani¬ 
mals, 968. Development of Stock- 
Breeding in Sardinia, 971- 
Greece, 972. In Morocco, 1074. 
Studies on Reproduction, 1077. 
In State of Bahia (Brazil), 1x31, 
Swine Heredity, 1195. Investiga¬ 
tions on Growth of Livestock, 
1196* Comparative Zootechnical 
Value of the Zebu and the Ox, 
and Measurements of Zebu bred 
by Selection, 1198. Horse Bree¬ 
ding in Dalmatia and Bucovina, 
x 330. In Hungary, 1331. Develop¬ 
ment of Cattle Breeding in Pala¬ 
tinate : Simmenthal Breed, 1333. 
See also Cattle, Goats, Horses, 


Pigs, Sheep and Stock Raising. 

Bristle-leaved red Top (Tricholaena 
setifolia), 711, 1294. 

Bromelia Karatas, 1166. 

Bromus unioloides (= Ceratochloa 
australis), 33, 25S, 1051. Bromus, 
spp., 582. 

Bruguiera gymnorrhizci , 172, 1304. 

Buckwheat: Utilisation of Rock Phos¬ 
phate, 13. 

Buffalo: Piroplasmosis, 66. Census in 
Philippines, 360 Water Buffalo, 
744 - 

Buffalo Grass (Setaria sulcata ), 711, 
1294. 

Bulgaria : Improvement of Oil Bear¬ 
ing Sunflower, 559. Tobacco Se¬ 
lection, 560. Cotton Production, 

' P a ge 930. Distribution and Den¬ 
sity of Hail, 799. Cultivation of 
Opium Poppy, 957. 

Bupleurum protractum, 33. 

Butia capitata, 1031. 

Butter : Butter Making in Utah (U. 
S.A.), 603. In Maine (U. S. A.), 
Variations in Butter-Fat Percen¬ 
tage, 610. Records for Different 
Breeds of Milch Cows in Kan¬ 
sas, 612. Lecithin and Phosphorus 
Content, 638. Reciprocal Appli¬ 
cation of the Numerical Indices 
of Characters of the Fat in Cow 
Butter and in “ Ghee ” (Clarified 
Buffalo Butter), 642. Bacteria in 
Butter; 773. Studies in Butter 
and Butter Making in U. S. A., 
774. Correlation between Quality 
of Cream and Butter and #the 
Yeasts and Oidia they contain, 
871. Cost and Sale Prices before 
the War in U. S. A., 1096. Cal* 
culation of Quantity of Yeasts and 
Moulds and their Relationship to 
Pasteurisation of Cream for Mak¬ 
ing Butter, X227, Common De¬ 
fects and how to avoid Them, 1228. 
Specific Gravity of Serum of di¬ 
luted Butter Milk, 1229. Expor- 



tation in Italy, 1336. Production 
in Holland, 1337. Production in 
in Czecho-Slovakia, 1372. See also 
Dairying. 

Butterdy Pea (Centrosema Plumieri), 
7x6, 


Cabbage : Manganese Content of Red 
and White Vars. of Seed of Dutch 
Origin, 150. Standard Prices of 
Seeds in U. S. A., 407. 

** Cabello de negro ”, 1051. 

Cabra, 827. Campomanesia Fen- 
zliana , 1031. 

Cacao : Cultivation in Ecuador and 
Possibilities of Introduction into 
other Countries, 427. Cultivation 
in Grenada, 576. Cultivation in 
State of Bahia (Brazil), page 1169. 
Temporary and Permanent Stand¬ 
ing, 1174. Production in Nigeria in 
1921, 1130. Yields in State of Bahia 
(Brazil), 1131. Pathogenetic Con¬ 
sequences of Feeding Cattle on Cakes 
made of Cacao-Bean Shells, 1323. 

Caesalpinia dasyrachis, 1x74. 

Cajanus spp., 10, 808, 1174, 

Calamus sp., 1031. 

Callulos (Vitis sp.), 1031. 

Calophyllumi C. Calaba , 368, 371, 

C, Inophyllum , 442. 

Calycophysum brevipes, 1031. 

Camassia esculenta, 185. 

Camel: Nematodes in India, 70. 

Camellia japonica , and C. Sasan - 
qua , 1169. Camellia spp., 1169. 

Camelina spp., 33. 

Camote, 827. 

Camphor : Possibility of Cultivation 
in Porto Rico, 52. Observations 
in Tndo-China, 774. Cinnamo- 
mum Camphor a as a. Windbreak, 
371. Camphor Wood, 443. Cam¬ 
phor in Tonkin, 117X. 

Cana brava (Gynerium sagittatum), 
1367- 

Canada ; Researches in Fertilising 


Value of Rain and Snow, 138. 
Prevention of Dust Storms, 143-, 
Sources of Fixed Nitrogen, 144* 
Breeding Fur-Bearing Animals, 302. 
Forestry Journals, 587. Rearing 
of Reindeer, 629. Nitro-Cultures 
and their Distribution, 696. 

Canada Blue Grass ( Poa compressa ), 
393 - 

Canary Grass ( Phalaris canariensis)^ 
12 88. 

Canella alba, 577* 

Cant Mum didymum , 442. 

" Capim ”, 1051. 

Capsella Bursa-pastoris , 1033. 

Capsicum : Cultivation in Algeria, 432. 
C. annuum , 702, 1316. C. annuum 
var. abbreviatum, 81 x. 

Carabaos : In Philippines, 360. 

Carapa mohiccensis, 172. 

Carbonication: By Combustion Ga¬ 
ses, 19. 

Carica Papaya : Cultivation and Com¬ 
mercial Value, and Composition of 
Fruit, 176. C. Papaya , 717. Carica 
spp., 1031- 

Carpet Grass ( Azonopus compres¬ 
sors), 290. 

Carrapicho bei$o de boi (Desmodium 
ascendens), X051. 

Carrasco do campo ,a (Baccharis 
tarchonanthoides ), 1051. 

Carrasius sp., 197. 

Carrot: Manganese Content of Seed, 
150. Standard Deviation of Roots, 
53 s - 

Carthmnus : C, tinctorius , 431. Car- 
thamus spp., 227. 

Cary a olivaeformis, 535. 

Cashew (Anacardium occidental) , 430- 

Cassava : As Source of Alcohol, 1367. 

Cassia : C. JLangdorfi, 1051. C. sia- 
mea , 808. 

Castamea mollissima , 1031. 

Castanopsis : C. sclerophylla, 1031^ 
Castanopsis spp., 1304. 

Castor Oil; Cultivation in Morocco, 
1301. Growth and Preparation in 



Brazil, 1302. Castor oil, 267, 1252, 
1301, 1302. 

Casuanna spp., 1031. 

Catalpa Bungei, 1033. 

Cattle: Breeding: In Fiji, 82, In 
Italian Somaliland, 83. In Cuba, 
288. In Morocco, 6S0, 848. In 

Italian Colonies, 682.. In Sardi¬ 
nia, 971. In Province of Padua 
(Italy), 1200. Val di Chiana (Tus¬ 
cany) Breed and its Improve¬ 
ment, 84. Comparison between 
Milk Yield of Young Cows and 
Mature Cows, 85. Improvement 
of Dairy Cattle by Milk Control in 
Denmark, 259. Cattle rearing in 
Coastal Plain, S. B. of U. S. A., 
290. Danish Cattle Breeds, 289. 
Sterilisation of Cows, 292. Pos¬ 
sibility of Increasing the Milk 
Yield of the Charolais Breed, 293. 
Census in Philippines, 360. New 
Methods of Judging, 455. Wint¬ 
ering and Summer Fattening in 
N. Carolina, U. S., 456. Frisian 
Cattle, 606. Dual Purpose Short¬ 
horn Breed, 607. Comparative 
Study of Maize Silage and Sor- * 
ghum Silage for Fattening Pur¬ 
poses, 608. Silaged Forages for 
Milch Cows, 609. Lactic Secre¬ 
tion of Different Breeds, 610. Ef¬ 
fect of- Period of Lactation on Fat 
Percentage in Cow’s Milk, 611. But¬ 
ter Production Records for differ¬ 
ent Breeds of Milch Cows in Kan¬ 
sas, 6£2. Cattle Show in London, 
686. Cost of maintaining Milch 
Cows in Michigan, 743. Advant¬ 
ages of Heavy Feeding of Milch 
Cows, 745. Importation of, Trop¬ 
ical Cattle into Northern Aus-- 
tralia 849. Studies of Beef Pro¬ 
duction, 850. .Butter-Fat Percen¬ 
tage increase for Two Days by 
Partial Milking, 851. Effect of 
Temperature on Fat Percentage of 1 
Milk, 852. Methods of Castration 


of Bulls, 844. Podolian Breed in 
Tavoliere di Puglia Italy), 970. Ar¬ 
gentina Cattle Crisis, 973 Saint- 
Tropez French Breed, 979. Diffe¬ 
rent Thicknesses of Skin in Certain 
Breeds, 980. Exportation of Cha¬ 
rolais Cattle, 1075. Identification 
by means of NosePrints, 1076. 
Comparison of Early, Medium and 
Late Maturing Varieties of Silage 
Maize for Milk Production, 1079. 
Quantity of Feed consumed by 
Heifer from Time of Birth to Lacta¬ 
tion Period, 1095. Glan-Donnersberg 
Breed, 1199. Feeding-Tests on half- 
Bfeed Store Cows in Calf, 1201. 
Net costs and Profits of Breeding 
in France 1215. Reduction in 
Cost of Stock and Products in 
U. S. A., 1210. Simmenthal Breed, 
1333 Advisability of continuing 
to breed dual Purpose Cattle in 
Bavaria, 1334. Milch Cow in Ita¬ 
lian Agri culture, [33O. Dairy Cows 
and Milk Production in Holland, 
especially Dutch Frisian Breed, 
1337. See also Anatomy, Bree¬ 
ding, Feeds, Hygiene of Livestock 
and Stock Raising. 

Cat’s Tail Grass [Phie inn), 150. 

Cay bang (Termmalia C a tap pa), 1304. 

Cay voi {Eugenia operculala ). 1304. 

Cedar, Borneo (Hopea sp.), ^43. 

White (Tecoma Leu coxy Ion), 368. 

Cedrus atlantica , 1322. 

Celery : Manganese Content of Seed, 
150. Prices of Seeds in U. S. A., 
407. 

Celtis spp., 535. 

Centaurea melitensis, 33. C. sp., 966, 

Centrosema Plumieri , 716. 

Centrosetna spp., 1051. 

Ced (Engelhardia ), 1304. 

Cephalana syriaca , 33. 

Cephalocer&s sangumosus , 1031:. 

Cephalonema polyandrum , 419, 

Cephalotaxus drupacea, 1169* 
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Ceratochloa australis (= Bromus i*nio- 
loides), 33- 

Cevcidimn spinosum, 175. 

Cevi ops Roxbu rgh iana y 172. 

Ceylon : Papain Industry, 176. Cin¬ 
namon Production, 577. Forestry 
Journals, 587 

Chaetothylax lythroides (= Heinzeha 
lythr oicles ), 1051. 

Ckamaedorea sp., 1031. 

Chang vet (Kandelia Rheedii), 1304. 

Chapedes, 827. 

Chasmopodium Afzehi , 169. 

Cheese : see -Dairying. 

Chemistry and Plant Physiology: Com¬ 
position of Californian Citrus Fruits, 
22 Study of Nitrogen and Root 
Space as Factors limiting Yield of 
Maize in Egypt, 23. Growth Rate 
of Maize in Egypt, 24. Distribu¬ 
tion of Manganese in Organism 
of Higher Plants, 149. Manga¬ 
nese Content of Seeds of Dutch 
Origin, 150. Factors determining 
Resistance to Cooking in Eegum- 
inosae and on the Means employed 
to remedy this Defect, 151. De¬ 
termination of the Cause of For¬ 
mation of Bacteroids in the Nodu¬ 
les of Eeguminosae, 152^ Plant 
Physiology Institutes in Great 
Britain, 226. Physiological In¬ 
vestigations in India, 227. Ana¬ 
tomy and Physiology of Sugar 
Cane, 240. Differentiation of Cha¬ 
racter in Eucerfte in Relation to 
Eength of Daylight, 372. Sexual 
Expression in Hemp in relation 
to Eight and Temperature, 373. 
Chemical Composition of Green 
Maize at different Stages of Ripe- 
ning, 389. Occurrence of Quer¬ 
cetin, in a Type of Brown-husked 
Maize, 390. Composition of Wild 
Beets, 391. Influence of Eight and 
Fluctuating Temperatures on Ger¬ 
mination of Roa compress a, 393. 
Effect of Soil Temperature upon 


Development of Nodules, 394 Re¬ 
liability of Nail Test for predicting 
Chemical Composition of Sweet 
Maize,-408. Formation of Alca- 
loids in Belladonna Eeaves in 
relation to Solar Radiation, 429. 
Distribution of Manganese in Or¬ 
ganisms of Higher Plants, 549. 
Chemical Composition of Diss Er¬ 
got and Oat Ergot, 550. Methods 
of Colloidal Chemistry and Plant 
Physiology, Sensitiveness of Eupins 
to Alkaline Earth Metals, 551. In¬ 
fluence of Mechanical Pressure on 
Growth and Structure of Wood, 
552. Multiplicity of Species of 
Radicular Bacteria in Plants ob¬ 
served by means of Serological 
processes, 553. Stigmas of cer¬ 
tain Plants adapted to Sugar Cane 
Pollen, 698. Analysis of Fijian 
Wild Cane (Saccharum officina- 
rum) var. (?), Roots of Cordyline 
terminahs , Exudation from Myopo- 
rvim platycarptim , and some Aus¬ 
tralian Fruits, 699* Vitamine Con¬ 
tent of Vegetable Oils, 701. Chan¬ 
ges in Composition of Pepper 
during Growing Period, 702. Ac¬ 
tion of Selenium on Plant Growth 
and Modifications due to Radio- 
Activity, 703. Growth and Cor¬ 
relation in Sea Island Cotton, 704. 
Nitrogenous Compounds in Eucerne 
Hay, 810. Chemical Composition 
of Plants as Basis for Estimation 
of Water Requirements, 811. 
Influence of Humidity on Growth 
of Sainfoin Seeds, Unhusked and 
Husked, 812. Absorption of ions 
of Aluminium through Root System 
of Plants, 813. Use of Artificial 
Eight in Growth of Plants, 814. 
Influence of X-rays on Dry Seeds 
and Germinating Seeds, 815. Root 
Development in Barley and Wheat, 
940. Influence of Wheat Growth 
on Hydrogen-ion Concentration of 
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Plant Food Solutions, 941. Effects 
of Borax on Plant Growth, 942, 
Effect of Rontgen Rays upon 
Growth of Ovyza sativa , 943. Upon 
Seeds of Vida Faba, 1038. Sul¬ 
phur Content of Alfalfa, 944. 
Growth of Plants in relation to 
Soil Humidity, 10x4. Process of 
Assimilation of Phosphoric Acid in 
Plants, 1027, Nickel and Cobalt 
in living Organisms, 1033. Chem¬ 
ical Analysis of Gramineae, Pa- 
nicum spp., 1034. Action of sol¬ 
uble Salts of Lead on Plants, 

1035. Role of Manganese in Plants, 

1036. Influence of Lime on Ger¬ 
mination, 1037. Effect of Iron 
and Aluminium Salts upon Growth 
of Maize, 1039. Reaction in 
Fresh Water caused by Aquatic 
Plants, 1041. Effect of Transpir¬ 
ation on Absorption of Salts by 
the Plant, 1042. Effect of Alu¬ 
minium Salts and of Acids in va¬ 
rious Strengths on Development of 
Plants in Water Cultures, 1133. 
Accidental Flora imported in Wool 
and Question of Acclimatisation in 
Germany, 1154. Study of Pol¬ 
len of Fruit Trees, 1155. Charac¬ 
teristic Proteins in Maize, 1156. 
Part played by Respiration in 
Decrease of Carbohydrates in Leaves 
during Autumn Colour Change, 
1157. Non-Symbiotic Germina¬ 
tion of Orchid Seeds, 1158. Va¬ 
riation in Manganese Content of 
Leaves according to their Age, 
1159. Role of Chemistry in Im¬ 
provement of Plants, 1160. In¬ 
fluence of Plants upon Oxidation 
Processes in Soil, 1141. Zinc 
Constituent of Plants, 1x36. On 
the Presence of Cobalt and Nickel 
in Plants, 1283. Biochemistry of 
Sclerotinia fcinerea, 1284. Am¬ 
monia as a basal and final Product 


in Transformation of Nitrogen by 
Plants, 1285. 

Chenopodium : C. ambrosioides, 1063. 
Ch . spp., 33, 582, 966. 

Cherry: Superior Italian Varieties, 
724. Dessication of Fruit, 993. 
Cherry Liqueur “ Maraschino ”, 
1219. Cherry Growing in Wiscon¬ 
sin, 1315. 

Chick Pea ( Cicer arietinum ), 709* 
Cropped Area and Yields in Moroc¬ 
co, 1292. 

Chico (Achras Zapota), 697. 

Chicory : Manganese Content of Seeds, 
150. 

Chili: A triplex semibaccata a good 
Forage Plant, 46. Characters of 
Chilian Horse, 286. Forestry Jour¬ 
nals, 587. Potatoes in Islands of 
Chiloe, 827. Sulphur Industry, 
1153 . 

China: Linseed production, 33. For¬ 
estry, 59. Cinnamon Production, 
577 - 

Chloris : C. Gay ana, 82. Chloris spp., 
258, 1051. 

Chloropicrin, 178. 

Chrysanthemum coronarium, 33. 

Chrysothamnus sp., 715. 

Chuno, 827. 

Cicer arietinum, 10, 33, 709, 

Cicuta maculata , 590. 

” Cicuta ” (Hydrocotyle leucocephala), 
1051. 

Cider: Should Apples for Cider 
Making be washed ? 1098. Un¬ 
fermented Sweet Cider, 1103, Dis¬ 
appearance of free Sulphurous. 
Acid in Preserved Apple since used 
for Sweet Cider, 1218. 

Cilicia: Sheep Breeding, 457. 

Cinnamon : Sources, Production and 
Trade, 577, Cinnamon spp., 1171. 

Cinnamomum Camphor a, 371, 1109- 

Citromyces sp., 364. 

Citrullus vulgaris 1031, 1316. 

Citrus Fruits; Composition of Ca¬ 
lifornian Fruits, 22. “ Tange- 
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lolo ”, New Fruit obtained by 
crossing " Sampson Tangelolo ” 
witli Citrus decumana , 32. Citrtis 
spp., 630, 535, 1316. Cultivation 
of Lemons in Argentina, 723. Cul¬ 
tivation in Rhodesia, 1065. In¬ 
fluence of Grafting on Resistance 
of Aurantiaceae to Cold, 1178. 
See also Oranges. 

Citrus decvimana, 32. 

Clidemia hirta, 82. 

Chiona cci'janifoha (= L,otus flumi - 
nensis), 1051, 1174. 

Clostridium Pastonanum , 380. 

Clove : Clove Oil from Clove Stems 
in Zanzibar and Pemba, 55. Clo¬ 
ve (JEugenia caryophyllata) , 371. 

Clover : Effect of Liming, xo. Util¬ 
isation of Rock Phosphate, 13. 
Manganese Content of Seeds, 150. 
Selection, 401, 402, 403. Hub am 
Clover, 415. Depth of Sowing Seed, 
690. Effect of Nitrogenous Manu¬ 
res on Yield, 694. Nitro-culture 
Tests, 696. Clover Flour in Poul¬ 
try Feeding, 754. Sweet Clover 
as Green Manure, 809. Varieties 
introduced into U. S. A., 1031. 
See also Pastures. 

Cnetocephalus cants , and C. fehs, 362. 

Cochlearia Armor acia , 1064. 

Cocoa, See Cacao. 

Coconut : Sodium Chloride Content 
of Meal or Cake, 185. Yield in 
the Philippines, 360. Interplant- 
ing, 430. Cultivation and Pro¬ 
duction of Copra in Dahomey, 
French West Africa. 573. In Phi¬ 
lippines, 697. Self Pollination and 
Cross Pollination, 822. Coconut 
Cake as Feed for Milch Cows etc., 
1192. 

Coflee: New Method of Harvest¬ 
ing, 53. Production in Brazil, 
135. Exports from S. Paulo, Bra¬ 
zil, 426. Manuring Coflee, 426. 
Coffea spp. in Martinique, 902. 
Temporary and Permanent Shad¬ 


ing, xi74. Yields in Bahia (Bra¬ 
zil), 1131. 

Cogon (Imperata exaltata), 1367. 

Coix Lacryma-Jobi var. Mayuen, 258, 
412. 

Colletotvichum cereale , 1055. 

Collybia (JLepiota) albunnnosa , 433. 

Colocasia esculenta, 697, 1064. 

Columbia : Introduction of Sericul¬ 
ture, 92. 

Colza : Production, Consumption, 
and Export of Oil in Bessarabia, 
1300. 

Common Red Top Grass ( Tricholaena 
rosea), 711, 1294. 

Congress : Third international Con¬ 
gress of Household Economy 
Instruction, Paris, April, 1922, 4. 
International Conference for De¬ 
fence against Epizootic Disease, 
Paris, 1921. 61. Conference on 

Nitrogenous Fertilisers at Rotter¬ 
dam, 239. National Agricultural 
Conferenc in M. S., 685, Inter¬ 
national Cotton Congress, Rio 
de Janeiro, October, 1922, 828. 

Goat-Breeding Congress at Rure- 
monde (Holland), 982. Congress 
of National Federation of Live 
Stock Trade, Paris, 13S0. 

Convolvulus arvensis , 33. 

Copaifera : C. Copaifera spp., 1172". 
C. Demensei , 869. 

Copal : World Production, 1172, 

Copra: Production in Dahomey, French 
West Africa, 573. 

Corahila, 827. 

Coral Wood, 442. 

Cordyline terminalis : Analysis of 
Roots, 699. 

Coriandrum sativum, 33. 

Corfu : Agricultural Situation, 361. 

Covispermum hyssopifolium , 33. 

Coronilla varia, 33. 

Coronopus didyma , 582. 

Costa Rica : c< Pejibaye ” {Chilli alma 
uiilis ), Fruit with High Food 
Value, 58. 
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Plant Pood Solutions, 941. Effects 
of Borax on Plant Growth, 942. 
Effect of Rontgen Rays upon 
Growth of Oryza saliva, 943. Upon 
Seeds of Vtcia Faba , 1038. Sul¬ 
phur Content of Alfalfa, 944. 
Growth of Plants in relation to 
Soil Humidity, 1014. Process of 
Assimilation of Phosphoric Acid in 
Plants, 1027. Nickel and Cobalt 
in living Organisms, 1033. Chem¬ 
ical Analysis of Gramineae, Pa- 
mcum spp., 1034. Action of sol¬ 
uble Salts of bead on Plants, 
1035. Role of Manganese in Plants, 
xo 36. Influence of Lime on Ger¬ 
mination, 1037. Effect of Iron 
and Aluminium Salts upon Growth 
of Maize, 1039. Reaction in 
Fresh Water caused by Aquatic 
Plants, 1041. Effect of Transpir¬ 
ation on Absorption of Salts by 
the Plant, 1042. Effect of Alu¬ 
minium Salts and of Acids in va¬ 
rious Strengths on Development of 
Plants in Water Cultures, 1133. 
Accidental Flora imported in Wool 
and Question of Acclimatisation in 
Germany, 1154. Study of Pol¬ 
len of Fruit Trees, 1155. Charac¬ 
teristic Proteins in Maize, 1156. 
Part played by Respiration in 
Decrease of Carbohydrates in Leaves 
during Autumn Colour Change, 
1137. Non-Symbiotic Germina¬ 
tion of Orchid Seeds, 1158. Va¬ 
riation in Manganese Content of 
Leaves according to their Age, 
1159. Role of Chemistry in Im¬ 
provement of Plants, 1160. In¬ 
fluence of Plants upon Oxidation 
Processes in Soil, 1141. Zinc 
Constituent of Plants, 1136. On 
the Presence of Cobalt and Nickel 
in Plants* 1283. Biochemistry of 
Scleroiinia f cinerea, 1284. Am¬ 
monia as a basal and final Product 


in Transformation of Nitrogen by 
Plants, 1285. 

Chenopodium : C. ambrosioides, 1063. 
Ch. spp., 33, 582, 966. 

Cherry: Superior Italian Varieties, 
724. Dessication of Fruit, 993. 
Cherry Liqueur <f Maraschino ”, 
1219. Cherry Growing in Wiscon¬ 
sin, 1315. 

Chick Pea ( Cicer arietinum), 709. 
Cropped Area and Yields in Moroc¬ 
co, 1292. 

Chico (Achms Zapota), 697. 

Chicory : Manganese Content of Seeds, 
150. 

Chili : A triplex semibaccata a good 
Forage Plant, 46. Characters of 
Chilian Horse, 286. Forestry Jour¬ 
nals, 587. Potatoes in Islands of 
Chiloe, 827. Sulphur Industry, 

1153. 

China: Linseed production, 33. For¬ 
estry, 59. Cinnamon Production, 
577 - 

Chloris : C. Gay ana, 82. Chloris spp., 
258, 1051. 

Chloropicrin, 178. 

Chrysanthemum coronarium, 33. 

Chrysothamnus sp., 715. 

Chuno, 827. 

Cicer arietinum, 10, 33, 709. 

Cicuta maculata, 590. 

“ Cicuta ” (Hydrocotyle leucocephala ), 
1051. 

Cider: Should Apples for Cider 
Making be washed ? 109S. Un¬ 
fermented Sweet Cider, 1103. dis¬ 
appearance of free Sulphurous 
Acid in Preserved Apple since used 
for Sweet Cider, 1218. 

Cilicia: Sheep Breeding, 457. 

Cinnamon : Sources, Production and 
Trade, 577. Cinnamon spp., 1171. 

Cinnamomum Camphor a, 371, 1109. 

Citromyces sp., 364. 

Citrullus vulgaris / 1031, 1316. 

Citrus Fruits: Composition of Ca¬ 
lifornian Fruits, 22. “ Tange- 



lolo ”, New Fruit obtained by- 
crossing ” Sampson Tangelolo ” 
with Citrus decumana, 32. Citrus 
spp., 630, 535, 1316. Cultivation 
of bemons in. Argentina, 723. Cul¬ 
tivation in Rhodesia, 1065. In¬ 
fluence of Grafting on Resistance 
of Aurantiaceae to Cold, 1178. 
See also Oranges. 

Citrus decumana, 32. 

Chdemia hirta 82. 

Clitona cajanifolia (== Lotus flumi - 
nensis ), 1051, 1174. 

Clostridium Pastorianum, 380. 

Clove: Clove Oil from Clove Stems 
in Zanzibar and Pemba, 55. Clo¬ 
ve {Eugenia caryophyllata) , 371. 

Clover : Effect of Riming, 10. Util¬ 
isation of Rock Phosphate, 13. 
Manganese Content of Seeds, 150. 
Selection, 401, 402, 403. Hub am 
Clover, 415. Depth of Sowing Seed, 
690. Effect of Nitrogenous Manu¬ 
res on Yield, 694. Nitro-culture 
Tests, 696. Clover Flour in Poul¬ 
try Feeding, 754, Sweet Clover 
as Green Manure, 809. Varieties 
introduced into U. S. A., 1031. 
See also Pastures. 

Cnetocephalus canis , and C. fells, 362. 

Cochleana Armoracia , 1064. 

Cocoa, See Cacao. 

Coconut : Sodium Chloride Content 
of Meal or Cake, 185. Yield in 
the Philippines, 360. Interplant- 
ing, 430. Cultivation and Pro¬ 
duction of Copra in Dahomey, 
French West Africa. 573. In Phi¬ 
lippines, 697. Self Pollination and 
Cross Pollination, 822. Coconut 
Cake as Feed for Milch Cows etc., 
1192. 

Coffee: New Method of Harvest- 
ing, 53. Production in Brazil, 
135. Exports from S. Paulo, Bra¬ 
zil, 426. Manuring Coffee, 426. 
Coffea spp. in Martinique, 902; 
Temporary and Permanent Shad¬ 


ing, 1x74. Yields in Bahia (Bra¬ 
zil), 1131. 

Cogon {Imperata exaltata), 1367. 

Coix Lacryma-Jobi var. Mayuen, 258, 
412. 

Colletotrich uni cereale, 1055. 

Collybia {Lepiota) albutmnosa , 433. 

Colocasia esculenta, 697, 1064. 

Columbia: Introduction of Sericul¬ 
ture, 92. 

Colza : Production, Consumption, 
and Export of Oil in Bessarabia, 
1300. 

Common Red Top Grass {Tricholaena 
rosea), 711, 1294. 

Congress: Third international Con¬ 
gress of Household Economy 
Instruction, Paris, April, 1922, 4. 
International Conference for De¬ 
fence against Epizootic Disease, 
Paris, 1921. 61. Conference on 

Nitrogenous Fertilisers at Rotter¬ 
dam, 239. National Agricultural 
Conferenc in M. S,, 685, Inter¬ 
national Cotton Congress, Rio 
de Janeiro, October, 1922, 828. 

Goat-Breeding Congress at Rure- 
monde (Holland), 982. Congress 
of National Federation of Rive 
Stock Trade, Paris, 1380. 

Convolvulus arvensis , 33. 

Copaifera : C. Copaifera spp., 1172. 
C, Demensei , 869. 

Copal: World Production, 1172. 

* Copra: Production in Dahomey, French 
W est Africa, 573. 

Corahila, 827. 

Coral Wood, 442. 

Cordyline terminalis : Analysis of 
Roots, 699. 

Coriandrum sativum, 33. 

Corfu: Agricultural Situation, 361. 

Corispermum hyssopifolium , 33. 

Coronilla varia, 33. 

Coronopus didyma , 582, 

Costa Rica : Pejibaye ” {Guilielma 

u tills), Fruit with High Food 
Value, 58. 
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Cotoneaster, 1031. 

Cotton : Cultivation : I11 Korea, 48. 
In Montserrat, 368. In Algeria, 
416, 535. In Queensland, 418. 

In Tunisia, 571. In Sergipe (Bra¬ 
zil) 681. In Nigeria, 1130. In 
French West Africa, 1298. Pro¬ 
duction of Unginned Cotton in 
Brazil. 135. Selection, 158, 241. 
Sodium Chloride Content of Cotton 
Seed Meal or Cake, 185. Pure- 
Fine Selection of Bundelkhand 
Cottons in India, 249. Decline 
in Yield of Egyptian Cotton and 
its Causes, 263. Improvement of 
Production in Niger Territory of 
French Soudan, 417. Ratooning 
Experiments in South Africa, 572. 
Growth and Correlation in Sea 
Island Cotton, 704. Meade Cotton, 
to replace Sea Island Variety. 
Experiments in U. S. A., 713. Be¬ 
haviour of Pima Cotton when grown 
under different Conditions of Soil 
Moisture and Available Plant Food, 
714. Problems of Cultivation for 
discussion at International Con¬ 
gress, Rio de Janeiro, 1922, 828. 
Problems of Cotton Growing, page 
972. Cotton Service in Brazil, 1131. 
As Source of Alcohol, 1367. Tech¬ 
nological Value of New Hebrides 
Cottons, 1299. 

Coitus gobio , 198. 

" Couvetinga 11 (Solammi auricula- 
turn ), 1051. 

Cowiea, 1032. 

Cowpea, 808. 

" Cravorana ” (=“cravoda roca ”) 
Ambrosia polystachya, 105?. 

Crept $ virens > 582. 

“ Crindiuva ” ( Sp'onia micrantha), 1051. 

Cristiceps sp., 97. 

Cro talari a : C. juncea , 50, 227. Cro- 
iolaria spp., 1051. 

Croton campestns, 1051. 

Cryptostegya grandiflora, 715. 

Ctenium slogans, 169. 


Cuatemoya (Anona Chenmolia x A. 
-squamosa), 1031. 

Cuba: Studies relating to Anatomy 
and Physiology of the Sugar Cane, 
240. Propagation of Sugar Cane, 
New methods, 271. Cattle Indus¬ 
try, 288. Apiculture, 462. Pler- 
baceous Growth of Arborescent 
Plants for Production of Manure 
and Forage, 808. 

Cucumber : Prices of Seeds in U. S. A., 
407. 

Cucumis *: C. satwus , 1064. Cucumis 
spp., 1316. 

Cucurbita : C. Pepo, 578. Cucur- 
bita spp., 1316. 

Cndrania ( Madiera ) tricuspidata, 
1031. 

Cuica, 175. 

Custard-Apple (Anona testiidinea ), 
1031. 

Cutch (Acacia Catechu), 172. 

Cydonia vulgaris, 1316. 

' Cymbopogon spp., 169. 

Cynara Scolymus, 1316. 

Cynodon : C. Dactylon, 711, 1051, 

1294. C. plectostachyum, 568. 

Cynosmus cristatus, 582, 1296. 

Cyphomandra betacea, 1031. 

Cyprimdon sp., 197. 

Cyprus: Cotton Production, p. 930. 

Cyrenaica : Agricultural Conditions, 
682. Data to Serve as Basis fot 
Development of Systematic Past¬ 
oral Industry, 747. Poultry Rear¬ 
ing. 757 - 

Czechoslovakia: Agricultural Exper¬ 
iment Stations, 366. Improvement 
of Arable Fand and Meadows, 382. 
Farm Organisation in Bohemia, 485* 
Horse Breeding, 451. Exportation 
of Red Clover Seed, 406. Forestry 
Joumals, 587. Button Grass ( Eleus - 
ine aegyptiaca), 727. Dairy Pro¬ 
duction, 1372. 

"Dab” (Eragrostis cynosuroides), 169* 

Dactylis glomerata, 540, 582. 
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Dactylotenium aegyptiacum , 1051. 

Dadop (JErythvina hthospevma), 474. 

Dairying : Milk Control in Belgium, 
202. Method for Detecting Ad¬ 
mixture of Goat's Milk to Milk of 
Cows, 203. Dairy Institute in 
Great Britain, 226. Variations in 
amount of Fat in Successive Sam¬ 
ples of Cow's Milk, 498. Brown 
Glass Milk Bottles, 499. Influence 
of Foreign Matter upon Number 
of Bacteria in Milk, 500. Type 
of Eactic Acid produced by Start¬ 
ers and by Organisms thus isolat¬ 
ed,- 501. Connection between Num¬ 
ber of Bacteria in Milk and Growth 
of Cheese obtained, 502. Cost of 
Milk Production in some States of 
North America, 490. Efficacy of 
Milking Machines, 637. Chemistry 
of Milk and Dairy Products, 638. 
Bacteriology of Milk and Dairy 
Products, 639. Influence of Sur¬ 
roundings and Temperature of In¬ 
cubation on Bacterial Count of 
Milk, 640. Variations of certain 
Characters of Fatty Matter in 
Buffalo and Cow Milk correspond¬ 
ing with Change of Season and 
Feeding, 641. Reciprocal Appli¬ 
cation of Numerical Indices of 
Characters of the Fat in Cow But¬ 
ter and in “ Ghee " (clarified Buf¬ 
falo Butter), 642. Manufacture of 
Cheese of Roquefort Type with Cows 
Milk, 643. Dairy Inspection Ser¬ 
vice in California, 679. Cost of 
Production in France, 764. Cost 
of Milk Production in Maryland, 
XL S. A., 768* Investigation on 
Eactose Ferments in Cream with 
Yeasty Flavour, 770. Experi- 
mental Cheese-Making at Lodi 
(Italy), 771. " Vittoria ", Mix¬ 

ed Cheese, 772. Bacteria in But¬ 
ter, 773. Dairy Products Investi¬ 
gation in U. S. A., 774. Appara¬ 
tus and Methods of Analysis for 


Dairy Industries, 870. Correla¬ 
tion between Quality of Cream and 
Butter and Yeasts and Oidia they 
contain, 871. Amino-acids in Cow’s 
Milk, 994. Composition of Imita¬ 
tion " Pecorino Romano " Cheese, 
995. Commercial Production of 
Butter in TJ. S. A., 1096, Bio¬ 

logy of Eactic Acid Bacteria, 1105. 
Relationship between Concentra¬ 
tion of Hydrogen Ion and the Num¬ 
ber of Bacteria in Milk, 1222. Ac¬ 
curacy of Weinziri's Test for deter¬ 
mining the Contamination of Milk 
by Excrement, 1223. Contami¬ 
nation of Milk by defective Corking 
of Bottles, 1224. Milking Machi¬ 
nes and Hygienic Qualities of 
Milk, 1225. Foaming of Cream, 
122.6. Calculation of Quantity of 
Yeasts and Mould and their Re¬ 
lationship to Pasteurisation of 
Cream for making Butter, 1227. 
Common Defects in Butter and 
how to Avoid them, 1228. Specific 
Gravity of the Serum of diluted 
Butter Milk, 1229. Dairy Produ¬ 
ction in Czecho-Slovakia, 1372. 
Dairy Industry in Hungary, 1373. 
Scientific and Economical Study 
of Milk Refrigeration with Drum 
Refrigerators, 1374* Bitter Milk at 
late Stage of Eactation, 1375. Ma¬ 
nufacture and Composition of Milk 
Powder and Influence on Preser- 
vability, 1376. Bacterial Contents 
of Milk Powder, 1377. Italian 
Cheeses, 137S. 

Dalbergia Sissoo , 442. 

Dammar a spp. : Source of Copal, 
1172, 

Dang ( Rhizophora mucronata ), 1304- 

Daphnopsis hyasiliensis , 1051. 

Darso : For fattening Baby Beef, 190. 

Date : Propagation by Seed, 435. 
Cultivation in Mesopotamia, 584, 
Date Palm in Irak, 1316. 

Datura : £>. fastuosa var. alba , 717. 
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D. Metel, 368. D. Stramonium, 
see Plant Breeding, 29. 

Daucus Carota, 1316. 

Debab, 69. 

Delphinium spp. : Poisonous to Li¬ 
vestock, 590. 

Denmark: Researches on Effect of 
Soil Conditions on Bacterial Life 
and Chemical Transportations tak- 
, ing place in Soil; Capacity for de¬ 
composing Mannite, 234. Dan¬ 
ish Milk Recording Society, 289. 
Accuracy in Experiments carried 
out at Danish State Experiment 
Station with Varieties and Strains 
of Roots' 538. Forest Research 
Station, 536. Observations on He¬ 
redity at the Phytotechnical Sta¬ 
tion at Abed, 395. Preservation 
of Acorns and Beech-Mast, 589. 
Forestry Journals, 587. 

Dermatobia cyaniventris , 964. 
Desmodhtm : D. tortuosum, 165, 1131. 

Desmodium spp., 1051. 
Development of Agriculture: In 
Brazil, 135. Present Position of 
Agriculture in the Philippine Islands 
360. Report of Californian De¬ 
partment of Agriculture for Period 
ending December 31, 1921, 679. 
Development of Natural Resources 
in Portuguese East Africa, 1129. 
White Settlement in World Agri¬ 
culture, 1248. See also Agricul¬ 
tural Institutes, Experimentation. 
Dhaincha (Sesbania aculeata), 1250. 
Dhal (Cajanus mdicus), 709. 
Dioscorea: D. alata, 697. Dios - 
corea spp., 39, 368, 1051, 1064. 
Diospyros spp., 535. 

Dipladenia spp,, 1051. 

Diplodia sp., 364. 

Dipterocarpus turbinatus , 442. 

Diroe . (Bmguiera spp.), 1304. 

Diss, 550. 

Distillation; Experiments in Ferment¬ 
ing Kaki Fruits, 492. Distilla¬ 
tion Experiments in the Prepara¬ 


tion of Otto of Roses, 767. Mara¬ 
schino prepared with pure Bla¬ 
stomyces, 1219. Distillation of 
Stump Wood and Logging Waste 
of Western Yellow Pine, [221. Fer¬ 
menting Maize Stalks for Making 
Acetone, Alcohol and Volatile A- 
cids, 1366. See also Alcohol and 
Wines. 

Dock : Rumexspp., 1295 1353. 

Docynia Delavayi, 1031. 

Dog: Italian Sheep-Dog, 301. Sheep- 
Killing Dogs in U.S. A., 1186. See 
also Hygiene of Livestock. 

Dolichos : Chemical Composition of 
different Species, 413. 

Donkey : Resistance of Various 
Breeds to Skin Disease, 81. Breed¬ 
ing in Tunisia, 8i. Census in 
Italian Somaliland, 83. Catalo¬ 
nia Breeds in Spain, 287. Con¬ 
tagious Abortion, 593. 

“ Douradinha ” [Psychotria xaniho- 
phylla), 1051. 

Dragon Tree (Cordyhne terminalis), 
699 - 

Dromedary : Trypanosomiasis, 69. 
Hemorrhagic Septicemia, 181. 

Dutch East Indies : Cinnamon Pro¬ 
duction 577. • Mangrove Swamps, 
3067. 


Earth Worms : Influence of Soil 
Reaction on, 918. 

Echidnophaga gallinacens, 362. 

Echinoch loa pyram idalis , 71c, 1294. 

Ecuador : Cocoa Industry, 427. 

Eels, destruction of Mosquitos, 1132.- 
Place' of Breeding, 1356. 

Egg Plant; In Island of Guam, 1064. 

Egypt: Observations on Growth of 
Maize, 23, 24. Moki Lima Beans 
(Phaseolus lunatus) , 37. Experiments 
on Digestibility of Bersim ( Trifo - 
Hum alexandrinum) , 75. Possibil¬ 
ities of Rearing Eri Silkworm (At- 
tacus ricim ), 93. Nitrogen Earths 



as Fertilisers in Egypt, 148. Cot¬ 
ton Selection : Method adopted by 
the Sultanic Agricultural Society, 
158. Cotton, 263 and page 930. 
Fabrication of Nitrogenous Manures, 
1029. Power Farming, 1093- 

Eimema spp., 198, 279. 

Electricity : Application to Cultiva¬ 
tion, 814, 867. 

Elephant Grass (Pennisetum sp.), 169. 

Eleusine : E: aegyphaca, 727. E. 
spp., 1051. 

Elionurus candidus 1051. 

Embira branca ” ( Daphnopsis bra - 
siliensts, and Funifera utilis), 1051. 

Empetrum nigrum , 917. 

Engelhavdtia , 1304. 

Eragroshs : E. cynosuroides , 169. Era- 
grosiis spp. 1051. 

Ergot, 550. 

Erianthus : E. Ravennae (= Sacoha - 
rum R av e nna e), 169. E Trini i, 1051. 

Ericaceae : Nitrogen Fixation, 803. 

Eriosema spp., 1051. 

Eritrea : Cultivation of Sulla, 45. 
Agricultural Conditions, 682. Li¬ 
vestock, 740.- 

Eruca sativa , 33. 

“ Ervanco ” {Telantkera spp.), 1051. 

Ervum Lens } 38. 

Erysimum orientale , 33. 

Erytknna : E . indica , 430. E. litho - 
sperma , 1x74. 

Erythrosphlae um Fordi i, 1304. 

Eucalyptus : Species in Algeria, 535. 

Euchlaena spp,, 204, 258. 

Eugenia : E. cariophyllata , 55. E. 
opercttlata, 1304. Eugenia spp., 
37 L 430 . 

Eupomatia laurina, 699. 

” Eureka ”, Citrus Var., 22. 

E us tacky s spp., 71 x, 1294. 

Excaecavia Agallocha , 172. 

Exhibitions : Smithfield Club Show 
in London, 686. See also Congress, 

Experimentation ; Standardisation of 
Field Experiments, 367. Experi¬ 
mental Work in Progress at Ro- 


thamsted, England, 1251. See also 
Agricultural Institutions. 


Faba spp. See Bean. 

“ Fahl ”, 75. 

False Paspalum (Brachiaria brizantha ), 
711, 1294. 

Fandul ( Cajamts indtcus), 808, 

Federated Malay States : Roselle Fi¬ 
bre Industry, 420. Cinnamon Pro¬ 
duction, 577. Forestry Journals, 
587. Alkaloidal Content of Leaves 
and Stems of Ipecacuanha, 722. 

Feeds : Alimentary Value of some 
Indo-Chinese Leguminosae, 413. 
Amaranthus paniculatus as a Sta¬ 
ple Food in India, 1031. Effect 
of Cucurbita Pepo Seeds on Kidney 
Excretion, 578. Food Plants in 
Philippines, 697. Plant Foods and 
Human Foods in Germany, 1362. 

Feeds and Feeding of Live Stock : 
Digestibility of Bersim ( Trifolium 
alexandrinuni ), 75. Brazil Beans 

" or Mulatinos ”, Var. of Pha- 
seolus vulgaris , as Stock Feed, 76. 
Concentrated Food " Fruges Lin ” 
or Nutritivo Squassi ” for Cattle, 
77. Flour of Common Reed as 
Cattle Food, 78. Fish Meal as 
Stock Feed, 147, Calculation of 
Amount Required for Stock, 
especially when Grazing, per 500 kg. 
of Live Weight, 183. Value of 
Different Processes of Disintegrat¬ 
ing Straw, 184, Sodium Chloride 
Content of Stock Feeds, 185. Gems- 
bok Beans ( Bauhinia esculenta) as 
Feeds for Cattle, 162. Change in 
the Fat of Peanut Fed Rabbits, 
187. Comparative Feeding Value 
of Sunflower Silage and Darso Sil¬ 
age for Fattening Baby Beefs, 190. 
Use of Forage Crops for Fattening 
Pigs fed on Maize and Tankage, on 
Red Clover and Rape Pasture, 193. 
Institutes of Animal Nutrition in 
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Great Britain, 226. Studies on 
Systematic TJse of Food for Cattle 
in U. „S., 280. Hay fiom liberally 
fertilised Young Grass a Concen¬ 
trated Food, 281. Composition of 
Brans obtained by different De¬ 
grees of Milling, 282. Value of 
Beet Molasses for Fattening Steers, 
291. Sorglium compared with 
Maize - for fattening lambs, 295. 
Sorghum as Pig Food,. 296 Horse- 
Chestnuts as a Food for Rabbits, 
303. Swine Feeding, 460. Con¬ 
centrated Pig Foods, 461. Use of 
Calcium Salts, 598. Boiled Cotton 
Seeds as Stock Feed, 599, Feeding 
Experiments with Livestock in 
Utah, U. S , 603. Intensive Feed¬ 
ing of Ewes at Lambing Time, 614. 
Oats as Pig Feed, 617. Experi¬ 
ments with St. John's Wort ( Hy¬ 
pericum perforatum ), in New South 
Wales, 736. Mannitol-Producing 
Organisms in Silage, 737. Malted- 
Grain Sickness of Cattle due to 
Malnutrition, 738. Calculation of 
Money Value of Nutritive Unit, 
841. Insufficiency of Lime and 
Phosphoric Acid in Feeding, 842. 
Fattening of Steers, 830. Effects 
of Food upon the Fat Content of 
Goat's Milk, 85S. Quantitative Bo¬ 
tanical Analysis of Articial Stock 
Feeds, 966. Degree of Purity of 
Linseed Cake and Bran, 966. Figs 
as Livestock Feed, 989. Future of 
Grazing Industry in Brazil, 974. 
Nutritive Coefficients of Panicum 
spp., 1053. Rules for Feeding Cat¬ 
tle, 1072. Use of Waste Products 
from Chick Peas, Peas and Beans 
as Cattle Food, 1073. Dairy Cattle 
Feeding Experiments, 1078. Com¬ 
parison of Early, Medium and "Late 
Maturing Varieties of Silage Maize 
for Milk Production, 1079. Feed 
Cost of Heifer from Birth until the 
Beginning of the First Lactation 


Period, 1095. Food Value of Oats 
and Tares as Green Forage Hay or 
Silage, 1x90. Digestibility of Se¬ 
veral Lupin Products after removal 
of Bitterness and Utilisation in 
Milk Production, tiqt. Coconut 
Cake as Feed for Milch Cows and 
Breeding Stock Generally, rn;>2. 
Asphodel as Food for Animals, 
1193. Comparison between fun¬ 
damental Ration, Ration with Pro¬ 
tein Substances (Soy Cake) and 
Ration with Urea; Feeding Tests 
with Sheep and Goats, 1 194. Feed¬ 
ing Tests on Half-Breed Store 
Cows in Calf, 1201. Acorns com¬ 
pared with Oats and Barley Se¬ 
conds, as feeds for Swine, T203. 
Swine Rations, 1204. Pathogen etic 
Consequences of Feeding Cattle on 
Cakes made of Cacao-Bean Shells, 
1323. Prices and Starch Value 
of Feeds in Germany, 1327. Com¬ 
parison between Calcium Chloride 
and other Calcium Salts as Feed, 
1328. Cattle Feeding-Experiments 
in U. S. A., 1335. See also Forage 
Crops, Hygiene and Rural Eco¬ 
nomics. 

" Feijao ", 1031. 

Fenugreek : Yield in Algeria, <454. 
Yields and Exports in Morocco, 
1292. 

Festuca : F, praters is, 540. Festuca „ 
spp., 150, 258, 583, 129!). 

Feterita : Sodium Chloride Content, 
185. 

Feverfew : Trials in Algeria, 535. 

Fibre Crops : Piedmont Hemp, T67. 
Agave and Fourcroya gigantca , 168. 
Giant Grasses for Paper Making, 
169. Seed Trials with Hibiscus 
spp. in India, 227. Stripping Fi¬ 
bre in Philippines, 360. New Fibre 
Crops in Belgian Congo, 419. Ro¬ 
selle {Hibiscus Sabdarijfa var. al- 
tissima) Industry in Federated Ma¬ 
lay States, 420. Brazilian Textile 
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Plants, 1166. Fibre Crops in Mo¬ 
rocco, 1297. See also Cotton, Flax 
etc. 

Ficavia ranunculoides , 1033. 

Ficus : F. argentea, 1032. F. Cavica , 
535. Ficus spp., 430, 552, 699, 

1031, 1316. 

Fig : In Algeria, 535. Analyses, 699. 

Dessication of Fruit, 993. 

Fiji: Livestock Industry, 82. 

Fine Guinea Grass (Panicum maxi¬ 
mum), 711, 1294. 

Finland : Forestry Journals, 557. 

Fir, Douglas, 1319, 1320. 

Fish Breeding : Fresh Water Pisci¬ 
culture in North Africa, 197* Coc- 
cids of Co tins gobio and of Carp 
Fry, 198. Pisciculture in Switzer¬ 
land, 1091. Carp Breeding, 1206. 
Piscicultural Value of a Stream, 

1353. Advantages of Keeping Carp 
in Ricefields for fertilising Soil, 

1354. Researches in Germany, 

1355. Eels and their Place of Breed¬ 
ing, 1356. 

Fish Meal, 185. 

Flax : Manganese Content of Seeds, 
150. Selection, 259. New Flax 
Seed in Ireland giving high Yield 
and good Quality Fibre, 570. Ef¬ 
fect of Nitrogenous Manure, 694. 
Cultivation and Yield of Linseed 
in Morocco* 1297. Cropped Area 
and Linseed Yield, in Bessarabia, 
1300. 

" Flecha ” (Panicum echinolaena), 

I05T. 

Florida Beggar Weed (Desmodium toy- 
iuosum), 165, 1131. 

Foenicitlum officinale, 1316. 

Forage Plants: Forage Maize, 40. 
Italian Rye-Grass (Lolmm italicum), 
in Brazil, 41. Phalayis bulbosa , 
in Uruguay, 42. Phragmites com¬ 
munis as Cattle Feed in Germany, 
43. Lucerne in N. Africa, 44. 
Sulla in Eritrea, 45. A triplex se- 
mibaccata in Chile* 46. Barajillo 


(Meibonua Rensoni ), good Legu¬ 
minous Forage Plant indigenous in 
Central America, 164. Florida Beg¬ 
gar Weed (Desmodium tortuosum), 
165 Use of Forage Crops in Fat¬ 
tening Pigs, 193. Ensilage, 204. 
Production in Southern France 
and North Africa, 258. Penn ise- 
tum polys ia chyum, New Foddei 
Grass from Uganda, 259. Alfalfa 
Production under Irrigation, 261. 
Influence of Rain on Hay Crop of 
Certain Forage Grasses in Sweden, 
5 40. Chemico-B acteriological Stu¬ 
dy of Different Qualities of Silaged 
Forages* 503. Alimentary Value 
of Some Indo-Chinese Legumino- 
sae, 4x3. New Chinese Variety of 
Lucerne in S. Africa, 414. Sugar 
Sorghum as a good Rust resistant 
Feed, 567. Star Grass (Cynodon 
plectos tacky um) Valuable Fodder 
Grass in South Africa, 568. Velvet 
Bean (Mucuna utilis) in Rhodesia, 
569. Experiments with Fodder 
Plants in South Africa and their 
Chemical Composition, 709. Com¬ 
position and Nutritive Coefficients 
of Panicum § pp., 1053. Para Grass 
(Panicum barbinode) and Paspalum 
(P asp alum dtlatatum) in Guam, 
1054. Forage Sorghums, 1055. 
Ghessab (Pennisetum spicatnm) in 
Sicily, 1056. Mangolds in combi¬ 
nation with Maize, 1057. Spar- 
tma Townsendi; Excellent Forage 
for Cattle, 1176. Asphodel: As 
Food for Animals, 1193* Good 
Forage Grasses in S. Rhodesia, 
1294. Value of Rape for Pigs, 
1348. See also Clover* Lucerne 
and Feeds. 

Forestry : In China, 59. In Norway, 
439. In Straits Settlements, 5S8. 
Forestry Service in Brazil, 135. 
Forest Research Station in Den¬ 
mark, 536. Effect of Orientation 
upon Success of Transplantation of 
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Forest Trees, 440. Preservation of 
Acorns and Beech-Mast in Den¬ 
mark, 589. Renewal of Chestnut 
Woods in France, 832. Correla¬ 
tion between Type of Soil and 
Roots of Pine Saplings, 921. Fo¬ 
rests of Eettonia, 960. Mangrove 
Swamps in Dutch Indies, 1067. 
Programme of Swedish State In¬ 
stitute of Experimental Forestry 
for Period 1922-26, 1181. Distil¬ 
lation of Stumps and felling Re¬ 
fuse of Pinus ponder osa (West¬ 
ern Yellow Pine), 1221. Storage 
of Coniferous Tree Seeds, 1319. 
Relation between Height Growth 
of Trees and Meteorological Con¬ 
ditions, 1320. Atlas Cedar Wood 
Oil, 1322. See also Chemistry and 
Physiology, and Timber. 

Foul Brood, 196. 

Fourcroya gigantea, 168, 419, 1166. 

Foxes: Animal Parasites of, 71. 

Foxglove : Cultivation in Italy, 1062. 

Fox-tail Grass (Alopecuvus pratensis ), 
i 5 o> 5 82 > 690. 

France : Third International Congress 
of Household Economy Instruction, 
Paris, April 1923, 4. International 
Conference for Defence against 
Epizootic Disease, Paris, 1921, 61. 
Turkey Rearing in Sologne, 88 . 
Power Farming Trial Week at 
Ondes, Haute Garonne, 94, Trac¬ 
tor Trials on Poor Gas, 95. Mechan¬ 
ical Flax Gatherers at the Show 
held at Wattignies-les-Eille, 96. 
Sources of Fixed Nitrogen. 144. 
Gascon and Eanraguaise Breeds of 
Pigs, 192. First Egg-Eaying Com¬ 
petition, 194. Forage Production, 
258. Experiments on Foot and 
Mouth Disease, 278. Organisation 
of Stations of Agricultural Research 
in France and French Colonies, 
365. Autumn School for Shepherds 
at Rambouillet, 534. Cattle Judg¬ 
ing in Normandy, 455. Cultiva¬ 


tion of Eoganberry, 581. Forestry 
Journals, 587. “ Office Regional 

Agricole ” in the South, 684. Tim¬ 
ber Costs, 726. Cost of Production 
of Wheat, Beet, Potatoes and 
Milk, 764. Institute of Agronomic 
Research, 907. Mule-Breeding in 
Eower Poitou, 978. Vine Growing 
in Alsatia, 1066. Carp-Breeding in 
Auvergne, 1206. Power Cultiva¬ 
tion of Vineyards, 1208. Net 
Costs and Profits of Stock Breeding, 
1913-21, 1215. Export of Feeding 
and Manure Cake, 1232. Different 
Processes for Manufacture of Syn¬ 
thetic Ammonia, 1278. 

Fmxinus : F. Berlandierana , 535. 

F. potamophila, 1031.^ 

" Fruges Ein ”, 77. 

Fruit Growing: Institute for Fruit 
Growing in Great Britain, 226. Re¬ 
searches in Great Britain, 226. 
Trees for interplanting on Coco¬ 
nut Estates, 430. Fruit Growing 
in Algeria, 535. Difficulties in 
Crossing and Selection, 561. Fruit 
Growing in South of France, 684. 
New Test for Maturity of Fruit, 
958. Study of Pollen of Fruit 
Trees, 1155. Possibilities in Moun¬ 
tainous Regions of Minas Geraes 
(Brazil), 1252. See also, Apples, 
Pears, etc. 

Fumigation: Effect of Chloropicriu 
Fumes on Argas reflexus , 178.' 

Fungi: Sulphur-oxidising, 913. 

Funifera utihs, 1051. 

Fur : Breeding Fur Bearing Animals 
in Canada, 302. Utilisation of 
American Moles, 1092. 

Fusarimn sp., 364. 

Gabi (Colocasia esculenta), 697. 

Galactea tenuiflora var. villosa, 1051. 

Galba (Calophyllum Calaba), 3 68, 
37 1 - 

Galeopsis Tetrahit, 33. 
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Gahmn : G. Aparine , 33. Gahum 

sp , 966. 

Galleria mellonella , 462. 

Gallus somierati, 1329. 

Garcima multiflora, 1031. 

Gasterosteus brachycentrus, 197. 

Gemsbok Beans [BauJunia esculenta), 
162. 

Gengra ” (Excoecarta Agallocha), 
172. 

Germany : Phragmites communis as 
a Cattle Feed, 43. ” Brazil Beans ” 
or " Mulatinos ”, Var. of Phaseolus 
vulgaris as a Stock Feed, 76. Ni¬ 
trogen Products, 144, 1028. Con¬ 
dition of Nitrogenous and Phos- 
phatic Fertiliser Industries, 145. 
Researches on Value of Different 
Processes of Disintegrating Straw, 
184. Motor Cultivation, 304. Agri¬ 
cultural Machines, 305. Experi¬ 
ments with “ Rlienania Phosphat ”, 
384. Cattle Judging, 4 55. For¬ 
estry Journals, 587. Agricultural 
Machinery used, based on Official 
Estimate, 630. t Spirillae, Patho¬ 
genic Agents of Contagious Abor¬ 
tion, 835 Nitrogen Supplies, 1028. 
Encouragement of Growth of Lu¬ 
pins, 1049. Splenic Inflammation 
of Pigs in Prussia, 1070. Nitrogen 
Industry, 1149. Accidental Flora 
imported in Wool, and Acclimat¬ 
isation, 1154. Pine Bred Cattle on 
the Rhine Palatinate, 1199. Pro¬ 
cess for Manufacture of Synthetic 
Ammonia, 1278. Pedigree Selec¬ 
tion of Gottingen Rye, 1286. Pre¬ 
sent Cost of 1 kg. Starch or its 
Equivalent in Different Feeds as 
compared with Pre-War, 1327. 
Importance of Breeding Heavy 
Draught Horses in/Westphalia, 1332. 
Cattle Breedingin Palatinate, 1333. 
Advisability of Breeding Dual Pur¬ 
pose Cattle in Bavaria, 1334. Sum¬ 
mer Pig Breeding, 1.34.0* Present 
Position of Pig Breeding, 1344, 1335. 


Expediency' of Rearing Swine on 
Grass, 1346. Lucerne as Pasture 
for Pigs, 1347. Pisciculture, r355. 
Plant Foods and Human Foods, 
1362. 

Ghessab ( Pennisehtm spicatum), 1056. 

Gie [Ouercus spp.) and Castanopsis 
spp., 1303, 1304. 

Glaucittm corniculatum ■, 33. 

Glycine hisptda, 696. 

Gnetum gnemon , 1031. 

Goats : Experiments in Rearing in 
U. S. A, 295. Census in Philip¬ 
pines, 360, Effect of Food upon 
Fat Content of Goats Milk, 858. 
Methods of Castration, 844. Breed¬ 
ing in Sardinia, 971. Southdown 
Ram x Limousin Goat, Industrial 
Value, 981. Goat-Breeding Con¬ 
gress at Ruremotide (Holland), 982. 
Goat as an Economic Factor, ro8i. 
Eruptive Disease observed in Greece, 
1187. Effect of Variations in daily 
Yield and in Diet on Composition 
of Milk, 1338. See-also Breeding, 
Feeds, Hygiene and Stock Raising, 

Gobio fluviatilis , 1354. 

Goose, see Poultry. 

Goran ” [Ceriops Roxburghiana) , 172. 

“ Gordura ”, 1051. 

Gossypimn herbaceaum , 48. G. spp., 
1316. 

Gourd : Production, Consumption 
and Export of Oil in Bessarabia, 
1300. 

Grafting: Influence on Resistance 
of Aurantiaceae to Cold, 1178. 
Phylloxera resistant Vinestocks, 
1179. On Sensitiveness of Grafted 
Vines to Erost, 1x80. 

Graham Flour, 185. 

" Grama ”, 1051. 

" Graminha ”, 1051. 

Grape: Grape Preservation in Almerie: 

Cultivation and Preservation Ex- 
, periments in Italy, 586. Dessi- 
cation of Fruit, 993. Grape Pro¬ 
ducts, 1371. See also Vines* t 
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Grasses: Depth of Sowing Cocksfoot, 
Meadow Foxtail and Rough-Stalk¬ 
ed Meadow Grass, 690. Grasses 
of Agricultural Value in S. Rho¬ 
desia, 711. As Source of Alcohol 
and for Paper Pulp, 1367. 

“ Gravata " ( Ananas and Bromelia 
sp.), 1166. 

Great Britain : Cattle Breeding Ex¬ 
periments, 79. Present Position 
of Research in Agriculture and 
Application to Practical Farming, 
226. Tractor Trials, 314. Exper¬ 
iments with Activated Sludge at 
Rothamsted, 383. Forestry Jour¬ 
nals, 587. Trade in Irish Horses, 

- 605. Bee-Keeping in Shetland 
Isles, 626. Pig-Breeding, 749, 750. 
Various Grades of Basic Slag, 
1146. Process for manufacture of 
Synthetic Ammonia, 1278, Culti- 

' vation of Barley in England, 1290. 

Greece * Rice Growing in Messena, 
410. Cotton Production, page 930. 
Fertility of Soil, 900. Stock-Breed¬ 
ing, 972. Experimental Research 
oh Eruptive Disease of Goat, 1187. 
Olive Oil Industry, 1099. Agri¬ 
cultural Methods, Cultivation I and 
Stock Breeding, 1249. Viticul- 
tural Wealth, 1317. Production 
of Olive Oil, 1370. 

"Greeting", 443. 

Grenada: Cacao Cultivation, 576. 

Grey wood, Indian Silver, 442. 

Gnndeha squarrosa, 33. 

Gritadeira (Psychoina sp.), 2152. 

Groundnuts see Peanuts. 

Guabiroba ( Compomanesia Fenzliana), 
1031. 

Guam: Vegetable Growing, 1064. 

Guatemala: Avocado, 434. 

Guava (Psidium Gayava), 430. 

Guayule (Parthenrum argeniatum), 715. 

Gudgeon, 1354. 

Guaiacum guatemalense, 1031. 

Guilielma utilis , ' 58. 

Guinea Fowl, 1329. 


Guinea Grass (Pamcum spp.), 1053. 

Gmzotia abyssinica, 33. 

Gurjun (Dipterocarpus turbinatus), 
442. 

Gynandropsis pentaphylla, 717. 

Gynerium sagittatum, 1367. 

Haemarthria FASCICULATA, 711. 

Haemonchus longistipes , 70. 

Halawi, 1316. 

TLol(iVi(Adina cor difolia), 442. 

Haplopappus sp., 715. 

Hawaii: Paper Mulching in Pine 
apple and Sugar Cane Cultiva¬ 
tion, 579. Forestry Journals, 587. 

Heinzelia lythrotdes (= Chaetothylax 
lythrotdes ), 1051. 

Helemum Hoopesii , 272. 

Helianthas annuus, 33. 

Helniinthia echioides, 1287. 

Hemaethria fasciculata, 711, 1294. 

Hemlock, Water (Cicuta macnlata), 
590 . 

Hemp : Manganese Content of Seeds, 
150. Piedmont Hemp, 167. Cau¬ 
ses of Inferiority of Manila Hemp 
Fibres in recent Consignments, 333. 
Yield in the Philippines, 360. In¬ 
fluence of Eight and Temperature 
on Sexual Expression, 373. Effect 
of Nitrogenous Manure, 694. Cul¬ 
tivation and Export in Morocco, 
1297. Cropped Area and Yield in 
Bessarabia, 1300. 

Heritiera minor, 172. 

"Herva", 1051. 

Hetevopogon contortns , 169. 

Hevea: In Brazil, 5. Notes on 
Alternate Tapping, 51. Utiliza¬ 
tion of Serum in Dilution of 
Hevea latex, 173. On Quality; 
Variations and Causes, Economic 
Importance .of Amazon Rubber 
Industry, 421. Origin of Latex 
of H. brasihensis , 422. Influence 
of Tar on Hevea Bark, 575. Pres- 
, sure in Roots of H. brasi Heists, 
1170. Root System of Hevea in 



various Soils, 1306. Examination 
of Bark and its Importance in 
Tapping, 1307. Individual Varia¬ 
tions in Starch Content of Bark 
of H. brasihensis , 1308. On Pre¬ 
sence of Quebrachite and Sugar 
in Latex aeording to different 
Circumstances, 1309. Note on Su¬ 
gar in Latex, 1310. 

Hibiscus spp., 227, 371, 420, 717, 

1064, 1316. 

Hides and Skins: Yield in Baliia 
(Brazil), 1131. Export from Iraq, 
1316. 

Hteracimn pilosella t 582. 

Hippomane mancinella , 36S. 

Hogplmn (Spondias Mangifera), 430. 

Holcus : H. exiguns , 535. H . Sor¬ 
ghum Drummondii, 1055. Holcus 
spp., 382, 1296. 

Holland : Conference on Nitrogenous 
Fertilisers and Future Prospects of 
Nitrate of Sodium at Rotterdam, 
239. Forestry Journals, 587. Pho¬ 
nological Observations in 1921, 
798. Goat Breeding Congress at 
Ruremonde, 982. Dairy Cow Bread¬ 
ing and Milk Production, 1337. 

Hominey : Sodium Chloride Con¬ 
tent, 185. 

Honchenia Jicifolia, 419. 

Honolulu : Technical Supervision on 
Sugar Plantations, 683. 

Hookworms, 71. 

Hopea sp., 443. 

Hordetim spp., 26, 

Horse Radish Tree (Moving a pie - 
rygospcrma ), 430. 

Horses : Breeding : In Fiji, 82. In 
Italian Somaliland, 83. In Cze- 
cho-Slovakia, 451. In U. S. A., 
452. In Morocco, 680. In Rou- 
mania, 845. In French Sudan, 
975. In Italy, 976. In Dalma¬ 
tia and Bucovina, 1330. In Hun¬ 
gary, 1331. Zoometric Data for 
Pure-Bred Foal at Different Ages, 
80. Dongalo Breed, 188. Depre¬ 


ciation in Marked Value of Broken- 
kneed Horses, 189. Treatment of 
Parasitic Mange, 275. Measurement 
of Cutaneous Surface of Body, 

285. Characters of Chilian Horse, 

286. Ploughing Teams, 329. Cen¬ 
sus in Philippines, 360. Depre¬ 
ciation in Selling Value of In- 
ed Horses. Permanent Lameness, 
453, Lesbouyrie’s Pincers for 
Castrating Horses, 454. Horse 
Pest, 594. New Endoscopic Me¬ 
thods for Examination, 395. Con¬ 
tagious Abortion of Mares, 4 597, 
Breeding Morgan Thorough-Breds 
on Government Farms in TJ. S. 
A., 604. Trade in Irish Horses, 
605. Philippine Horse, 741. Twin 
Gestation in Mares, 846. Limits 
of Breeding Age in Thorough¬ 
bred Mares, 847^ Angermiide Dis¬ 
ease of Foals, 963 Breeds in 
Tavoliere di Puglia (Italy), 970. 
Mule-Breeding in Lower Poitou, 
978. Export from Iraq, 1316. Lupi- 
nism, 1324. Importance of Breeding 
heavy Draught Horses in West¬ 
phalia, 1332. See also Anatomy 
and Physiology, Feeds, Hygiene 
and Stock Raising. 

Horticulture : Paper Mulch in Pi¬ 
ne apple and Sugar Cane Cultiv¬ 
ation in Hawaii, 579. Cultiva- 
tia of Blueberries (Whortleberries) 
Vaccimimi spp. in TJ. S. A , 580. 
Cultivation of Loganberry in Fran¬ 
ce, 381. Gramineae and other 
' Lawn Plants resistant to Drought, 
582. Flower Bulbs on the French 
Riviera, 583. Vegetable Growing 
in Island of Guam, 1064. In¬ 
fluence of Grafting on resistance 
of Aurantiaceae to Cold, 117S. 
Cultivation of Pineapple, 1314 - 
See also Fruit Growing. 

Hungary : Yield etc. of Forage Maize 
cut at different Stages, 40. Exper¬ 
iments on Composition of Sheep’s 



Milk during lactation Period, 102. 
Forestry Journals, 587. Horse- 
Breeding, 1331. Dairy Industry, 
1373 . 

Hydnocavpus hutchinsonii, 697. 

Hydrocolyle spp., 1051. 

Hydrocyanic Acid : In Sudan Grass, 
700. Poisoning of Cattle by Prus¬ 
sic Acid in Sorghums, 728. 

Hygiene of Dive Stock : Tuberculosis 
of Domestic Animals in Reference 
to Human Tuberculosis, 63. Re¬ 
sistance of various Breeds of Don¬ 
key to Skin Disease, 81. Horse 
Strongyles, 64. Piroplasmosis due 
to Theilena parva in North Africa, 
68. Trypanosomiasis of Drome¬ 
dary (Debab), 69. Critical Stud} r 
of Some Nematodes of Camels in 
India, 70. Animal Parasites of 
Foxes with special reference to 
some species of Hookworms (Un- 
cinana ), 71. Cystoid Forms of 

Taenia serialis in Psoatic and Dor¬ 
sal Muscles of Wild Rabbits and 
Hares in Sardinia, 72, Effect of 
Chloropicrin Fumes on Avgas ve- 
flexus l 178. Autopyotherapeutic 
Treatment of Strangles, 179. Vac¬ 
cination of Cattle against Ana- 
plasmosis ; Results of Innoculating 
' High-class Breeding Animals with 
Sheep and Goats Blood infected 
by repeated Transmission, 180. 
Ghedda or Hemorrhagic Septice¬ 
mia of the Dromedary, 181. Natu¬ 
ral Spirillosis of Rabbit (Spiro- 
chaeta cunicnli), 182, Helenium 

Hoopesii , Harmful to Stock in 
U. S., 272. Use of Stomosines 
in Treatment of Infectious Dis- 
eaes, 273. Protozoon Parasites of 
Domestic Animals in Transcau¬ 
casia, 274. Mite-Destroying Pow- 
wer of some Substances used against 
Parasitic Mange in Horses, 275. 
Contagious Acute Encephalitis of 
Oxen, 276. Vaccination- of Cat¬ 


tle against Rinderpest, 277. Ex¬ 
periments on Foot-and-Mouth Dis¬ 
ease in France, 278. Intestinal- 
Coccidiosis of Pig, 279. Researches 
on Rinderpest in the Philippines, 
360. Foot and Mouth Disease in 
France, 444. SoUnopotes c a pitta - 
tus, Sucking Douse in Cattle, 445. 
Stomoxes as Carriers of Drome¬ 
dary Trypanosomiasis, 447. Dis¬ 
eases and Parasites of Sheep in 
Syria, 457. Poisonous Plants, 590. 
Is Sorrel Dock (Rumex Acetosa) 
poisonous to Cattle, 591. Treat¬ 
ment of Puerperal Infection in Do¬ 
mestic Animals with Iodide of 
Ioduretted Potassium, 592. Con¬ 
tagious Abortion in Female Asses 
and Mares, 593. Horse Pest, 594. 
New Endoscopic Methods for Exa¬ 
mination of Horse, 595. Simulta¬ 
neous Method of Inoculation with 
Anti-Rinderpest Cattle Plague, 596. 
Acute and Epidemic Foim of Par¬ 
enchymatous hepatic Inflamma¬ 
tion in Sheep, 597. Treatment of 
Contagious Entero-Hepatitis in Tur¬ 
keys, 620. Disease Investigations 
in California, 679. Control of Tu¬ 
berculosis in California, 679. Sup¬ 
posed Poisoning of Sheep by But¬ 
ton Grass ( Eleusme aegyptiaca ), 
727. Poisoning of Cattle by Prus¬ 
sic Acid in Sorghums, 728. Warts 
011 Horses and Cattle, 730. In¬ 
fectious Abortion in Cattle and 
Swine, 731. Use of Vaccines pre¬ 
pared with Bacillus ' ovisephcus , 
732. Diseases in. Domestic Birds 
transmissible to Man, 733. Spi¬ 
rochetosis in Rabbits, 734* Effec¬ 
tiveness of Tetrachloride of Car¬ 
bon against Uncinariae (Nematoda 
Strongylidae), in Dogs, 735. .Malt¬ 
ed Grain Sickness of Cattle, 738. 
Poisoning by Green Carobs, 833. 
Colloidal Sulphur in Treatment 
of Sarcoptic Mange in Horses, 
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834* Spirillae, Pathogenetic Agents 
of Contagious Abortion, 835, Ca¬ 
ses of Contagious Abortion in 
Cows without Demonstrable Cau¬ 
se, 836. Treatment of Sterility 
of Non-pathological Origin in 
Cows, 837. Necator sttilhis , n. sp. 
Swine Parasite, 839. Disease of 
Young Pigs consequent on Dry 
Years, 840. Methods of Castra¬ 
tion of Domestic Animals, 844. 
Diseases of Zebu, 853. Duration 
of Contagious Period in Foot-and - 
Mouth Disease, 962. Angermiinde 
Disease of Foals, 963. Berne Fly 
(Dermatobia cyaniventns ), 964. Os- 
teomalaxy in Brianz Cattle and 
Osseous Cachexy in'Swine Caused 
by Malnutrition, 965. Screw-Worm 
Fly (Chrysomyia macellana) and 
other Diptera Parasitic on Stock 
in TL S. A., 1069. Splenic In¬ 
flammation of Pigs, 1070. “ Peste 

de Cezar ” {Encephalomyelitis in 
Horse), in State of Parana (Bra¬ 
zil), 1183. Should Milch Cows 
which react against Tuberculine be 
sacrificed ? 1184. Skin-Diseases 

among livestock in Porto Rico, 
1185. Experimental Research on 
Eruptive Disease of Goat; 1187. 
Pathogenetic Consequences of Feed¬ 
ing Cattle on Cakes made of Ca¬ 
cao Bean Shells, 1323* Eupinism 
in Horses, ,1324. Johne’s Disease 
(Chronic Bacterial Dy sentry or 
Paratuberculosis of Cattle), 1325. 
Disease of Newly Born Rabbits, 
1326. See also Congresses. 

Hygiene, Rural: Effect of Variation 
in Milling on Digestibility of wheat 
Flours, 1. “ Bacteriophagus ” Mi¬ 

crobe, 2. Public Health Services 
in Brazil, 135. Part Played by 
Rabbit and other Domestic Ani¬ 
mals in protecting Man from Mos¬ 
quitoes, 136*. Fleas and Methods 
of Control, 362. Eathyrism, 363. 


Flora of Maize Flour, 364, Effect 
of Cucurbita Pepo Seeds on Kidney 
Secretion, 578. Action of Vitatni- 
nes, 1010. Destruction of Mos¬ 
quitoes by Eels, 1x32. 

Hymenaea Courbartl , 58.' 

Hymenaea spp., 1172. 

Hymenoxys flonbunda utihs, 715. 

Hyparrhema spp., 169. 

Hypericum : H, hirsutum , 1187. 

H. per for malum, 736. 

Hypochaeris rad^cata, 582. 

ICHNANTRUS CANDICANS , I051. 

Ilex paragtiarensis, 697. 

I nip era ta spp., 169. 

India : Einseed Production, 33. No¬ 
tes on Indigo, 50, 101. Nemato¬ 
des of Camels, 70. Giant Grasses 
for Paper Making, 169. Mangrove 
Species as Source of Tannin in 
the Sunderbans, Forest Division of 
Bengal, 172. Cultivation and Com¬ 
mercial Value of Carica Papaya , 
176. Report of Imperial Econ¬ 
omic Botanist, Pusa, 227. Maize 
Selection, 246. Investigations on 
Potato Storage during Hot Seas¬ 
on in the West, 331. Timber, 
442. Mushroom Industry, 433. 
Cultivation of Safflower, 431. Cin¬ 
namon Production, 577. Factors 
influencing Increase in Grape Yield 
in Western India, 585. Forestry 
Journals, 587. Cotton Production, 
page 930. Experiments in Assam, 
1250. t 

“ Indian Coral ” (Erythrma indica), 
43 o. 

Indigo : Effect of Phosphate Manures 

_ and General Conditions affecting 
Yield and Quality of Seed in 
India, 50. Development of In¬ 
dustry in India and Nature of 
Changes occurring during Extrac¬ 
tion, 101. Tests with Java Seed 
in India, 227. 
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Indo-China : Alternate Tapping of 
Hevea, 51. Piroplasmosis, 66. Cam¬ 
phor, 174. Cinnamon Production 
577. Cotton Production, page 930. 
Fertilisers, 927. Forest Areas, 
1321. Camphor, in Tonkin, 1171. 
Tanning Substances, 1303, 1304. 
Palm Sugar in Cambodia, 13 li. 

Industries depending on Animal Pro 
ducts : Changes in Composition of 
Sheep's Milk during Lactation 
Period, 102. Live Stock Industry 
in Fiji, 103. Turkey Industry in 
Sologne (France), 104. Hide Ex¬ 
port from Iraq, 1316. See also 
Dairying, Fur and Meat. 

Industries depending on Plant Pro¬ 
ducts,: Extraction of Grape-Pip 
Oil by Means of the Dutch “ Tor- 
doit ", 99. Paraffin from Colza 
Oil, 100. Indigo Industry in In¬ 
dia, 101. Olive Industry in Spain, 
265. Cider Brewery at Ette- 
briick (Luxemburg), 537. Utilis¬ 
ation of Residues of Oil Extrac¬ 
tion from Olives, 496. Milling 
and Baking of Adlay ( Coix-Lacvy - 
ma-Jobi var. Mayueri), 412. Mo¬ 
dern Processes of Wine-Making 
Technique, 491. Fermenting Kaki 
Fruits, 492. Raw Materials used 
in Italian Alcohol Industry, 
493. Relation between Nitroge¬ 
nous Substances in Barley and Va¬ 
lue in Brewing, 633. Utilisation 
of Tobacco Waste in Manufacture 
of Nicotine Extracts, 634. Fac¬ 
tors affecting Quality of ripe Oli¬ 
ves Sterilised at high Temperatures, 
635, Rubber Latex for Paper 
Making, 636. Economic Poison 
Law in California, 679. Distillation. 
Experiments in Preparation of 
Otto of Roses, 767. Malting of 
North African Barley, 952. Figs 
as Raw Material for Alcohol Ma¬ 
nufacture and, as Stock Feed, 989. 
Sulphite Alcohol, 990. Dessica- 


tion of Fruits, 993. Wooden Chests 
made of Junipents virginiana for 
Protection of Insect attack on 
Clothes, 1068. Uu fermented Grape 
Juices, 1103. Clarification of uu 
fermented Fruit Juices, 1:103. Ma¬ 
nufacture of Tapioca Starch at 
Porto Rico, noo. Spar Una Town - 
sendr, Paper Yielding Plant, 1076, 
Sugar Industry, in Russia before 
and after the War, 1220. Palm 
Oil as Motor Fuel, 1358. Fer¬ 
menting 'Maize Stalks for making 
Acetone, Alcohol and Volatile Acids, 
1366. Plants as sources of Liquid 
Fuel, 1367. Value of Cane and 
Beet Sugars foi J am-Marking, 1368. 
Grape By-Products, 1371. See also 
Milling and Bread Making and 
Oils. 

Inga : I. lamina , 368. /. Saman , 

1174 - 

Insecticide : Utilisation of Pyrethrum 
Powder, 1175. Use of Arsenic, 
1281. 

Insurance : Crop Insurance, 370. 

Ipomoea : I. Batatas , 697, 1064. Ipo- 
moea spp., 462. 

Ironwood, Borneo, 443. 

Irrigation: Protection of Lucerne 
under Irrigation in U. S. A. and 
New South Wales, 261. Infiuence 
on Composition of Soil, 922. Con¬ 
trol of Soil Moisture by Auto- 
Irrigators, 1014. Irrigation in Tu¬ 
nisia, 1023. Selection and Treat¬ 
ment of Waters for Spraying 
Purposes, 1282. 

Isaohne obscuvans (= Panicam ob- 
scurans ), 169. 

Ischaemum angustifoliimi (— Andro- 
pogon involutus), 169. 

Istaamran, 1316. 

Isukuru (Machilus Thumbergii), 1169. 

Italy : New Institutes for Agricul¬ 
tural Experiment, 3. Concentrat¬ 
ed Food " Fruges Lin ” or f< Nu- 
tritivo Squassi ", 77. Val di Chia- 



na (Tuscany) Breed of Cattle, 84, 
Hard-Pan in the Apulian Soils, 
140, Satisfactory Results with Va¬ 
riety of Rice from U. S. A*, 161. 
Piedmont Hemp. 167. Oil Bear¬ 
ing Sunflower on the “ Riviera di 
Ponente ”, 170. New Service of 

Agricultural Ecology, 22S. Crit¬ 
ical Period of Wheat as regards 
Rainfall, 229. Crossing Experi¬ 
ments with Silkworms, 299. Con¬ 
struction and Use of Agricultural 
Tractors, 306. Experiments with 
Superphosphate, "Tetraphosphate ” 
and Phosphorite, 385. Possibil¬ 
ity of Growing Tea, 425. Viticul- 
tural Questions, 437. Sericul¬ 
ture, 465. Wheat Selection in 
Tuscany, 554. Forestry Journals, 
587. Superior Cherry Varieties, 
724. Sheep-Breeding in Ancient 
Daunia, and the Carapellesi Sheep, 
748. Targe Black Pigs, 859. Agri¬ 
cultural Problem in the South, 
and Dependence on Biological Con¬ 
ditions, 899. Agronomic Investi¬ 
gation and Research, 906. Pro¬ 
duction of Table Olives, 959. Dive 
stock of Tavoliere di Puglia, 970. 
Improvement of Breeds of Horses, 
976. Competition in Rice Trans¬ 
planting in Province of Novara in 
1921, 1048. Cattle-Breeding in 

Province of Padua, 1200. Differ¬ 
ent Process for Manufacture of 
Synthetic Ammonia, 1278. Milch 
Cows, 1336. Pig Breeding in Tus¬ 
cany, 1349. Electro-Agriculture in 
Province of Bologna, 1357. Tren- 
tino Wines, 1363. Work of the 
Istituto sperimentale di Caseifi- 
cio, Lodi, 1342, 1378. 

Ixodes ricinus , 1185. 


J AI*GA ON ( Sorghum sp.), 566. 
Jambosa (Eugenia malaocensis) , 371. 
Japan : Superphosphate Industry, 12. 


Linseed Production, 33. Resear¬ 
ches on Gases formed in Rice 
Fields during Decomposition of 
Astragalus sinicus used as Green 
Manure, 141. Barley Selection, 
242. Forestry Journals, 587. Cot¬ 
ton Production, page 930. Less- 
Knowii Vegetable Oils and Fats, 
1169. 

Jatropha : J. cardiophylla, 715. /. 
Curcas, 267. 

Java* Sugar Cane, 270. Rubber In 
vestigations, 422. Tea Seed Pro¬ 
duction, 719. 

Jingomashi (Perilia ocymoides ), 1169. 

Johnson Grass (Sorghum sp.), 169. 

Jttglans portoricensis, 1031. Juglans 
regia , 1316. 

Juices : Unfermented Grape Juice, 
1103. Grape Syrups, 1371. 

Jujube (Zizyphus Jujuba), 430. 

Jxmiperus virginiana, 1061. 

Jute: In India, 227. 

Rack a, 443. 

Kadoesji (Cephalocerus sanguinosus ), 
1031. 

Kafir (Andropogon Sorghum) : Type 
and Variability, 28. Kafir, 820. 
Sodium Chloride Content, 185. 

Kaki : Experiments in Fermentation 
of Fruits, 492. 

Kamerun Grass (Andropogon Sor¬ 
ghum effusus) ) 1055. 

Kamote (Ipornoea Batatas ), 697. 

Kandeha Rheedii, 172, 1304. 

' Kanota *, Early Oat, 35. 

Kassod ( Cassia siamea ), 808. 

Kay a (Torreya nucifera), 1169. 

“ Keroa " (Sonneratia apetala), 172. 

Khadht awi, 1316. 

Khastawi, 1316. 

Kikuyu (Pennisetum longi$tylum) y 568, 
709, 7 XI > 1294- 

Koko (= East Indian Walnut), 442. 

Kola ; Production in Nigeria, 1130. 

Korea; Cotton Cultivation, 48. 
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Kruen, 443. 

Kyllingza odorata, 1051. 

LActvca spp.: Number of Chromoso¬ 
mes in. various species, 30. In 
Iraq, 1316. 

Lagcnmia vitlgayis, 1064, 1316. 

Lagerstroemia Flos-Regmae, 442. 

Lamzum purpureum, 1033. 

” Lanceta ” (Panicum echznolaena ), 

I051. 

Lansium domesticum, 697. 

Larkspur; Poisonous Species, 590. 

Latanier (Thrinax ba.rbadensis), 902. 

Lathy ms spp., 33. 

Laurel Wood ( Calophyllum Inophyl- 
lum), 442. 

Laurus Camphor a, 1171. 

Lawns : Gramineae and other Lawn 
Plants resistant to Drought, 582. 

Lawsonia inernus , 1316. 

Leersia hexandra, 258, 1051. 

Lemons : See Citrus Fruits. 

Lentil: Cultivation in Brazil, 38. 
Yield and Exports in Morocco, 
1292. 

Leopoldzna piassaba , '1166. 

Lepidium-sativum, 825, 13x6. 

Leptobacillus pento-aceticus , 1230. 

Lettuce : Manganese Content of Seed, 
150. Prices of Seeds in TJ. S. A., 
407. Effect of Artificial Light on 
Growth, 814. Cultivation in Guam, 
1064. See also Lactuca. 

Leucaena glauca, 1174. 

Lmciscus callensis , 197. 

Libya: Past and Future of Olive 
Growing, 49. Sericulture, 1086. 

Lim (Erythrosphlaeum Fordii ), 1303. 

Lime: Experiments in Liming in 
U. S. A., 11. In - Assam (India), 
1250. Percentage in Basic Slag 
rendered soluble by different 
Liquids, 1276. See also Manures 
and Soils. 

Linseed: Determination of the Or¬ 
igin of the Market Linseed, 33. 


Sodium Chloride Content of Meal, 
185. See also Flax. 

“ Lishona ”, Citrus var. 22. 

Litoco (Calamus sp.), 1031. 

Locoweed; Poisonous to Livestock, 
59o. 

Loganberry : Cultivation in France, 
581. Dessication of Fruit, 903. 

Lolinm spp., 33, 258, 582, t296. 

Lotus : L. corniciilatus , 1287. L. 

fluminensis (— Clitona cajamfolia), 
1051. L. uliginosus , 553. 

Lucerne : Utilisation of Bock Phos¬ 
phate, 13. Influence of certain 
Fertiliser Salts on Growth and 
Nitrogen Content, 18. Manganese 
Content of Seeds, 150. Sodium 
Chloride Content of Hay, 1S5. 
For Ensilage in Argentina, 204. 
Production under Irrigation in 
U. S. A. and New South Wales, 
261. Effect of Length of Day 
on Differentiation of Characters of 
certain Species, 372. Effect of Soil 
Temperature upon Development of 
Nodules, 394. Behaviour of Hyb¬ 
rids Medicago saliva x M. fal - 
cata from Standpoint of Production 
of Types of Lucerne suitable for 
Central Sweden, 400. New Chinese 
Variety in S. Africa, 414. Effect 
of Nitrogenous Manures, 694. Ni- 
tro-culture Tests, 696. Cultiva¬ 
tion in Tucuman, Argentina, 710. 
Nitrogenous Compounds in Hay, 
810. Sulphur Content, 944. Cul¬ 
tivation in Sub-Tropical Semi- 
arid Regions, 1164. As Pasture 
for Pigs, 1347. 

Lncioperca sandy a, 135 5. 

Luffa aegyptiaca , 1064. 

Lupin: Manganese Content of Seeds,, 
150. Observations on Heredity, 
395. Sensitiveness to Alkaline 
Earth Metals, 551. Effect of Ni¬ 
trogenous Manures, 694, Culti¬ 
vation in Germany, 1049. Digest¬ 
ibility of Several Lupin Products 
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after removal of Bitterness, 1191. 
See also Chemistry and Physiology. 

Lupinus spp. : Nitrophagous Bac¬ 
teria, 553. Action of Selenium oh 
Growth and Modifications due to 
Radio-Activity, 703. 

Luxembourg : Fermentation Labor¬ 
atory and Central Cider Brew¬ 
ery at Ettelbriick, 537. 

Ly coper sic um esculentum , 1031. 

Lysiloma Sabicu , 442. 

JLysimacJua thyrsiflora, 1033. 

Macedonia : Cultivation of Opium 
Poppy, 957. 

Machilus Thumbergn, 1169. 

Machineel ( Hippomcine mancmella), 
368. 

Machinery and Implements : Power 
Farming Trial Week at Ondes, 
Haute Garonne, (France), 94. 
Trials of a Tractor running on 
Poor Gas, 95. Mechanical Flax 
Gatherers, ' 96. Wind-Mill with 
Coupled Wheels, 97. Luce Sugar 
Cane Harvester, 199. Apple Sort¬ 
ing and Packing Machines, 200. 
Spring Awakening of Arable Land 
and Choice of Agricultural Mach¬ 
ines, 235. Hess Ovariatome for 
Sterilisation of Cows, 292. Condi¬ 
tion of Motor-Cultivation in Ger¬ 
many, 304. American and Ger¬ 
man Agricultural Machines, 305. 
Construction and Use of Agricul¬ 
tural Tractors, in Italy, 306. Euem 
Tractors for Ploughing and other 
Agricultural Work, 307. “ Agro ” 

Fore-Carriage Tractor, 308. Power 
of Engines of Tractors, 309. Wedg¬ 
ing a Tractor, 310. Rear-driven 
Tractors, 311. Charcoal Gas-En¬ 
gine for Tractors, 312. On Ac¬ 
cidents' due to Tractors, 313. 
" Buckeye " Tractor Hitcher for 
Land Drainage, 314. Motor- 
Plough for Ploughing on the Flat, 


315. New Machine with Flex¬ 
ible Teeth and Rotating Forks, 

316. Pan'Izier Machine for Chop¬ 

ping and Distributing Manure, 31S. 
Beet Seed Decorticators, 319. 
Haupt Potato-Planter with Cy- 
Hndrical Hopper, 320. Motor Mow¬ 
ers, 321. Reaper Binder for Trac¬ 
tor, 322. Stooker for Large Thresh¬ 
ing Machine, 323. Laskowski 
Apparatus for Preventing Accidents 
during Threshing, 324. Light Road 
Tractor for carrying Harvest, 325. 
GuideMi and Piazza Cellar Presses, 
386. On Choice of a Pump, 327. 
Deep Suction Pump, 328. Team- 
Ploughing, 329. Dynamometers for 
Testing Agricultural Machines, 330. 
Lesboyrie’s Pincers for Castrating 
Horses, 454. Comparison between 
Tractors and Motor Ploughs, 467. 
One Wheel Tractor L j Hermite Sys¬ 
tem, 468. " Massimo ” Tractor for 

Ploughing on Sloped, 469. Heavy 
Oil Engine, 470. Means of At¬ 
tachment for Tractors to Farm 
Vehicles, 471. Windlass for Cable 
Ploughing, 472. Plough for Ru¬ 
dolf Sack Tractor, 473. Notes on 
Implements for Motor Ploughing, 
474. Method of Fixing Mould- 
Boards on Ploughs, Deutsche Last- 
Automobilf abric System, 473. 
Richter Hoe for Potato Ridging, 
476. Working Soil With Disk Har¬ 
row, 477. Renniger’s Apparatus 
for Cleaning Seeds, 478. BrexTe 
Potato Sorter, 4 79. Careson Straw 
Press combined with Thresher, 
480. Automatic Distributor of Oats 
for Horses, Miche System, 481. 
Double Stroke Wind Engine, 482. 
Chest of Funke Type for testing 
Milk, 483. Mercury Vapour Cur¬ 
rent Transformer, 484. Co-oper¬ 
ative Societies for Use of Machi¬ 
nery and Materials used in Mech¬ 
anical Tillages for Assistance of 



German Agriculture, 630. Schmidt 
Tractor, specially constructed for 
Marshy Ground, 631. Apparatus of 
extracting Oily Matter by Ethyl 
Trichloride, 632. Miking Machines, 
637. Pump for Catzoni-Parenti 
Hydraulic Presses, 761, Consumpt¬ 
ion of Coal and Electricity in Ma¬ 
chine Threshing, 762. Electricity in 
Agriculture, 814, 867. Posts sup¬ 
porting Agricultural Electric Wires, 
868. Agricultural Implements in 
Syria and Lebanon, 903. De Co- 
ninck Plough Share, 986. Auto- 
irrigators, 1014. Power Farming in 
Egypt, 1093. Production of Agri¬ 
cultural Machinery in the Ukraine, 
1207. Power Cultivation in Vine¬ 
yards in France, 1208. Milking 
Machines, 1209. Lee Drainers, 1210. 
Electro-culture, 1211. “ Mcro- 

pump ” R. Lefi, 1212. Longhini 
Seeder, 1213. Ceark's Hydrogen 
Electrode Apparatus for Determi¬ 
nation of Hydrogenion concentrat¬ 
ion, 1261. Electro-Agriculture i# 
Province of Bologna (Italy), 1357. 
Palm Oil as Motor Fuel, 1358. 
^Mechanical Flax Carding, 1359. 
Farm Garages, 1360. 

Madagascar: Forest Areas, 1321. 

Maguey, see Agave. 

Mahogany, White, 442. 

Mahogany, Honduras (Swietenia ma- 
crophilla), 371. 

Maize : Utilisation of Rock Phosphate, 
13. Study of Nitrogen and Root 
Space as Factors limiting Yield 
in Egypt, 23. Observations on 
Growth in Egypt, 24. Linkage 
Relations, 27. Chemical Compo¬ 
sition and Yield of Forage Maize' 
cut at different Stages, 40. Pro¬ 
duction in Brazil, 135. Sodium 
Chloride Content, 185. Compar¬ 
ison Methods of feeding Maize and 
Tankage to Pigs on Red Clover 
and Rape Pasture, 193. For En¬ 


silage in Argentina, 204. Selec¬ 
tion, 241, 558, 705, 707. Inher¬ 
itance of Character Crinkly Leaf, 

245. Sectorial Chimera obtained 
by crossing Two Varieties in India, 

246. Vitality of Seeds, 253. In 
S. France and in N. Africa, 258. 
Comparison with Sorghum for fat¬ 
tening Lambs, 295. Flora of Maize 
Flour, 364. Yield in the Philip¬ 
pines, 360. Chemical Composition 
of Green Maize at different Stages 
of ripening, 408. Chief Causes 
of low Yield in £>outh Africa and 
Possible Means of Improvement, 
565. Chemical Composition of 
Sweet Maize, 408. Quercetin in 
a Type of Brown-Husked Maize, 
390. Effect of Nitrogenous Ma¬ 
nure, 694. Action of Selenium 
on Growth and Modifications due 
to Radio-Activity, 703. Date of 
Sowing, 953. Is the Transplan¬ 
tation of Maize advantageous ?, 
1047. Varieties for Silage Pur¬ 
poses, 1052. Mangolds grown in 
Combination with Maize, 1057* Cha¬ 
racteristic Proteins in Maize, 1156. 
Development of Mutilated Seeds, 
1161. As Source of Alcohol, 1367. 
See also Feeds, Chemistry and 
Physiology and Plant Breeding. 

Malay Apple ( Eugenia malaccensis), 
43o. 

Ma-H-chou (Quercus sp.), 1304. 

Malojillo ( Panicum barbinode), 1053. 

Malta : Cotton Production, page 930. 

Mammea americana, 371. 

“ Manduvira grande ” (Crotolaria pau - 
Una), 1051. 

Manganese *. Distribution in Organ¬ 
ism of Higher Plants, 149. Con¬ 
tent of Seeds of Dutch Origin, 150. 

Mangifera : M. indita , 371. M. 
coesia, 697, M, coesia, 1031. 

Mango, 371, 430, 697. 

Mangolds : Chemical Composition, 262 
Standard Deviation, 538. In Com- 
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bination with Maize, 1057. Ex¬ 
periments with Mangolds, 1165. 
Grown in Combination with Maize, 
1057. Comparison of Yield and 
Dry Matter Content of Roots 
raised from Seed of same Variety 
grown in Denmark, Germany and 
England, 1165. 

Mangrove: Swamps in Dutch Indies, 
1067. Barks for Tanning in Indo- 
China, 1304, 

Manihot, 1064. 

Ma n i l a Hemp, 333, 360, 697, 902. 

Manniophyton african um , 419. 

Mantequilla, 827. 

Manures, General: Mammal Value 
of Tobacco Waste, 46. Fish 
Scrap, 147. Comparison of Farm¬ 
yard with Artificial Manures, Re¬ 
searches at Rothamsted Experiment 
Station (England), 237. Physic 
Nut Cake as a Fertiliser, 267. 
Sulphur as a Factor in Soil Fertil¬ 
ity, 386- Fertilisers in Spanish 
Agriculture, 544. Probable Effect 
produced by addition of Sulphur 
to Soil, 548. Tobacco Refuse as 
Fertiliser, 634* Requirements of 
Coffee Plants, 426, Fertiliser Daw 
in California, 679. Effect of Gyp¬ 
sum on Soil Reaction, 807. Thirty 
Years Field Experiments with Ma¬ 
nures and Fertilisers in Missouri, 
U. S., 925. Fertilisers in Indo- 
China, 927. Scattering of Fertil¬ 
isers simultaneously with Sowing 
Seeds, 924. Function of Manga¬ 
nese Fertilisers, 938. Consumption 
of Fertilising Matter in Germany, 
1913-1920, 1028. Fertilisers for 

Beans, 1050. Injurious Action of 
Composts, 1x44. Borax in Fer¬ 
tilisers and Effect on Potato Growth 
and Yield, 1152. Agricultural Va¬ 
lue of Sea-sand, 1269* Effect of 
Continuous Application of Chem¬ 
ical Fertilisers upon Soil Reaction, 
1270. Manuring Fish Ponds, 1271, 


Waste Water from Wool-Washing 
as Source of Fertiliser, 1272. Ef¬ 
fect of Various Manures on Yield 
of Barley, 1290. Manures for Ca¬ 
stor-Oil Plant, 1301. Fertilising 
Value of Keeping Carp in Rice- 
fields, 1354. 

Manures, Green : Phosphate Fertil¬ 
isers in Conjunction with Green 
Manures and Effect upon Spring 
Cereals in India, 50. Gases form¬ 
ed in Rice-Fields during Decompo¬ 
sition of Astragalus sinicus used 
as a Green Manure, 141. De¬ 
composition of some common Green- 
Manuring Plants at different Sta¬ 
ges of Growth in Black Cotton Soil 
of Central Provinces, India, 691. 
Sweet Clover as Green Manure, 
809. Herbaceous -Growth of Ar¬ 
borescent Plants for Manure in 
Cuba, 808. Inoculation of Legu- 
minous Crops, 939. 

Manures, Nitrogenous : Availability 
of organic Nitrogenous Compounds, 
17. Nitrogen Supplied by Rain 
and Snow, 138. Condition of Ni¬ 
trogenous Fertiliser Industry in 
Germany, 145. Sebakh of the 
“ koms ” or Sebakh Koufri ; Ni¬ 
trogen Earths as Fertilisers in 
Egypt, 148. Sodium Chloride Con¬ 
tent of Dried Blood, 185. Conver¬ 
sion of Straw into Farmyard Ma¬ 
nure, 236. Nitrate of Sodium 
Industry, and Consumption of Ni¬ 
trogenous Fertilisers, 239. .Furth¬ 
er Experiments with Activated 
Sludge in England, 383. Inoculat¬ 
ed Leguminous Plants as Nitro¬ 
genous Fertilisers, 545. Effect of 
Straw on Biological Processes, 692. 
Influence of Wheat Straw on Ac¬ 
cumulation of Nitrate in Soil, 
693* Nitro-Cultures and Distri¬ 
bution in Canada, 696. Season for 
Application of Sodium Nitrate and 
on Behaviour of Leguminous Crops 



after Application of Nitrogenous 
Manure, 694. Supplies of Nitro¬ 
gen Fertilisers, 934. Manufacture 
of Nitrates by Biochemical Oxid¬ 
isation of Salts of Ammonia, 936. 
Notes on Composition and Stabil¬ 
isation of Ammonium Nitrate in 
Presence of Oxidisable Material, 
937. Effect of Nitrates on Various 
Stages of Wheat Development, 
947. Fixation of Atmospheric Ni¬ 
trogen and Fabrication of Nitro¬ 
genous Manures in Egypt, 1029. 
Comparative Value of Various Ni¬ 
trogenous Manures for Sugar Cane 
Growing in Java, 1059. Trans¬ 
formation of Ammonia into Urea, 
1150. Decomposition of Ammo¬ 
nium Nitrate by Heat, 1151. Ef¬ 
fect of Application of Various 
Salts upon Nitrogen-fixing Proper¬ 
ties of Soil, 1268. Progress of 
Nitrogen Fixation and Manufacture 
of Synthetic Ammonia, 1278. Ad¬ 
vantages of Bicarbonate of Ammo¬ 
nia as Fertiliser both from Point 
of View of Production and Use, 
1279. Chloride of Ammonia as 
Manure, 1280. 

Manures, Phosphatic : Present Condi¬ 
tion of Superphosphate Industry 
in Japan, 12. Basic Slag, Effect 
on Grassland and Subsequent Crops, 
14. Superphosphate Effect on In¬ 
digo Yield, 15. Phosphate Fer¬ 
tilisers, Effect in Conjunction with 
Green Manures upon Spring Ce¬ 
reals, in India, 50. Condition of 
Phosphatic Fertiliser Industry in 
Germany, 145. Experiments with 
Rhenania Phosphat' * hi Germany 
384. Experiments with Superphos¬ 
phate, Tetraphosphate and Phos¬ 
phorite in Italy, 385. Require¬ 
ments for Rice, 411. Relation 
between Organic Matter and As¬ 
similation of Mineral Phosphate, 
931, Production of Phosphoric A- 


cid by Method of Electric Conden¬ 
sation and Precipitation, 1024, En¬ 
riching Extract of Phosphoric 
Acid by Means of successive De¬ 
composition of Phosphorites, 1025. 
Fertilising Value of “ Supra ” dis¬ 
integrated Phosphate in Belgium, 
1026. Assimilability of various 
Phosphate Manures, 1027. Value 
of Tetraphosphate as a Fertiliser, 
1145. Various Grades of Basic 
Slag in Great Britain, 1146. In¬ 
fluence of Humic Acids on Assi¬ 
milation of Phosphoric Acid, 1273. 
Value of Insoluble Mineral Phos¬ 
phates of Aluminium, Iron and 
Calcium, 1274. Effect of Min¬ 
eral Phosphate upon Phosphoric 
Acid Absorption and Producti¬ 
vity of Maize and Sorghum, 1275. 
Oh Alkalinity of Basic Slag, 1276. 
Effect of Crude Phosphate and 
Basic Slag on Quantity of Hay 
and Pastures, 1296. 

Manures, Potassic: Experiments with 
Potash Fertilisers in U. S. A., 547. 
Availability of Potash in some Soil- 
Forming Minerals, 932, Potas¬ 
sium-Nitrate Ratio of Red Clover 
as influenced by Potassic Fertil¬ 
isers, 933. Improvement of Al¬ 
kaline Soils by Application of 
Gypsum and other Methods, 1143. 
Potassic Deposits in Poland, 1147. 
Pot-Culture Tests on Availability 
of Potassium in Greensand Com¬ 
posts, 1148. Potassic Deposits 
of Catalonia (Spain), 1277. 

“ Maracuja de raposa *' (. Pass if lor a 
toxicaria), 1051. 

Marang (Artocarpus odomtissima) , 697. 

Mmanta : M. arundinacea, 1064. M, 
juncea, 902. 

Martinique: Cultivation and Orga¬ 
nisation, 902. 

Matricaria inodor a, 33. 

Marsdenia rosirata , 590. 

Mate (Ilex paraguariensis), 697. . - 
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Mauritius: Cinnamon Production, 577. 

Meadow Fescue ( Festuca pratensis) ,150* 

Meat: Frozen Meat Industry in Brazil, 
135. Unusual Odour of Wholesome 
Meat in Refrigerator, 775. Value 
of the Fifth Quarter in Meat 
Trade, 985. Production of Sauer¬ 
kraut, 1230. Food Value of Bull 
Beef, 1379 * 

Medicago spp., 44, 535 * 55 3 > 69 6, 
1316. -V. falcata , 372. M\ liipu- 

lina , 582. 

Medicinal Plants: Papain from Ca- 
Papaya , 176. Camphor, 52, 
174. Datura Metel as a Source 
of Scopolomine, 368. Cinnamon, 
377, 1171. Value of Chaulmoogra 
Oil from Tar ah to genus Kurzn, as 
Leprosy Cure, 697, 721. Alkaloid- 
al Content of Leaves and Stems of 
Ipecacuanha, 722. Opium Poppy 
and Morphine Content, 957. 

Medlar : J apanese Medlar in Algeria, 
535 * 

Meiboniia Rensoni, 164. 

Melia Azedarach var. umbraoulifera, 
535 - 

Mehnis minutiflova, 1051. 

Mehlotus : M . alba , 553, 627, 80S, 

M. alba var. annua , 4x5. Af. 
viflorus, 33. Melilotus spp., 534. 

Melon : Manganese Content of Seed 
of Water Melon, 150. Prices of 
Seeds in U. S. A., 407. Manhat¬ 
tan Melon ( Citrullus vulgaris) : 
Introduced into XL S. A*, 1031. 
Cultivation of Musk Melon in 
Gxiarn, 1064. 

Mentha spp., 1316. 

Menyanthes brasihca , 1051, 

Mephitis spp., 284. 

Mesopotamia: Cultivation of Date 
Palm, 584. Study of Soil, 1256. 
Export of Wheat, 1316. 

Mesquite ( Prosopis juliflora ), 808. 

Meteorology : Information concer¬ 
ning Amazon Region, Brazil, 5. 
Effect of Temperature upon Absor¬ 


bent Properties of Soils, 8. Influence 
of Climate on the Fixity of Hyb¬ 
rids, 26. Meteorological Service in 
Brazil, 135. Effect of Lake Michigan 
(U. S.) upon Rainfall during Crop- 
Growing Season, 137. Fertilis¬ 
ing Value of Rain and Snow,, 138. 
Influence of Atmospheric Factors 
upon Composition of Wheat, 160. 
Critical Period of Wheat as Regards 
Rainfall in Italy, 229. Reduced 
Vield of Chief Farm Crops caused 
by Adverse Weather Conditions 
in U. S. A., 370. Control of Effects 
of Wind by Means of Plant Wind¬ 
breaks in Tropical America, 371. 
Effect of Length of Day on Differ¬ 
entiation of Characters of Certain 
Lucerne Varieties and Possibility 
of utilising the Phenomenon as 
Practical Means of Identification, 
372. Influence of Light and Tem¬ 
perature on Sexual Expression in 
Plemp, 373. And on Germination 
of Poa compressa, 393. Formation 
of Alcaloids in Belladonna Leaves 
in relation to Solar Radiation, 
429. Influence of Temperature 
and Rains on Maize Vield in Ar¬ 
gentina, 539. Influence of Rain 
on Hay Crop of Certain Forage 
Grasses at Svalof, Sweden, 540. 
Present Phase of Protection against' 
Frost by means of Fumigation in 
the Grand Valley of Colorado, 
541. Correlation between Temper¬ 
ature and Date of Flowering in 
New England, U. S. A., 687. Phe- 
nological Observations in Hol¬ 
land, 798. Distribution and In¬ 
tensity of Hail in Bulgaria, 799. 
Critical Period of Wheat as regards 
Rain, 1012. Effects of a dry Warm 
Year on Wheat Crops grown at 
Verrieres (France), 1134. Climate 
of Mountainous Regions of Minas 
Geraes (Brazil) in relation to Agri¬ 
cultural and Zootechnical Condi- 
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tions, 1252. Effect of Meteorolo¬ 
gical Factors on Quality and 
Quantity of Wheat produced in 
Argentina, 1253. Effect on Yield 
of Wheat of Variation in Degree 
of Humidity of Soil during and 
after Critical Period, 1254. Re¬ 
lation between Height Growth of 
Trees and Meteorological Condi¬ 
tions, 1320. See also Agricultural 
Ecology. 

Meadow Grass ( Poa pratensis), 150. 
Mexico: Forestry Journals, 587. 
Michunes, 827. 

Microlaena stipoides, 1031. 

Milcado, 827. 

Milha ( Paspalum spp.), 1051. 
Milium multiflorum , 258. 

Milk, See Dairying. 

Milkweed, 62, 590, 215. 

Milling: Connection between Degree 
of Milling and Composition and 
Food Value of Bran, 282. Value 
of Adlay ( Coix Lacryma-Jobi var. 
Mayuen, 412. Milling Quality of 
Saskatchewan wheat, 948. 

Milo: Sodium Chloride Content, 185. 
Mimosa invisa , 716. 

Mimusops Kariki, 430. 

Mint: Cultivation in Guam, 1064. 
" Mio-mio ” [Baccharis coy difolia), 
1051. 

Mirabow, 443. 

Mirong ( Cassia ?), 1304. 

Mischanthus [Eulalia) spp., 258. 
"Misgawi”, 75 

Moki Dima (Phaseolus lunatus),- 37. 
Molasses : Sodium Chloride Content, 

185- 

Mole: American Moles as Pests and 
as Fur Producers, 1092. 
Momordica cochi%chinensis, 368. M. 
Charantia, 104. 

Monkey-flower • Tree ( Phylocarpus 

septentrionahs) , 1031. 
Monocynibium ceresiaeforme = An- 
dropogon ceresiaeformis, 169, 
Moringa pterygosperma „, 430. 


Morocco: Review of Agricultural 
Situation in North-West,- 680. Au¬ 
tumn Cereals, 1288. Forest Areas, 
1321. Fibre Crops, 1297. Growth 
of Castor-Oil Plant, 1301. 

Moms : M . alba , 1316, M . Kagaya , 
535. Moms spp., 808. 

Mosquitoes, 136. 

Mould, 1365. 

Moya Grass [Pennisetmn Alopecv- 
rus), 169. 

Mucor sp., 364. 

Mucuna utilis (= Stizolobium de'er- 
ingianum ), 569. 

" Mulatinos ”, Phaseolus vulgaris , Var., 
76. 

Mules : Tactic Secretion in Unmated 
Mule, 74. Breeding in Tunisia, 
81. In Fiji, 82. In Italian Somali¬ 
land, 83. 

Mungo [Phaseolus aureus ), 69;. 

Musa spp., 1064. 

Musa textilis , 333. M. paradisiaca, 
1316. 

Mushroom: Possibilities in India, 
433- 

Mustard : Vitality of Seeds, 253. 
Cultivation in Guam, 1064. 

Myoporum platycarpum : Analysis of 
Exudation from, 699. 

Myrabolan: Tannin Value, 172. 


Napier Grass [Penniseium purpu- 
reum), 71 x, 712. 

Narcissus spp., 583. 

Nasturtium sylvestre , 582. 

Necator suillus , 839. 

Nematodirus mauritanicus, 70. 

Nephelium spp., 1031, 1304. 

Neurotrichus gibbsii , 1092. 

New Hebrides: Technological Value 
of Cottons, 1299. 

New South Wales : Alfalfa production 
under Irrigation, 261. Analysis of 
Mangolds, 262, Feeding and Con¬ 
tact Experiments“with St. John's 
Wort [Hypericum perforatum ), 73d. 
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Nghien (Nephelium sp.), 1304* 

Nicotiana : N, r%tstica> 13x3. Y. Ta- 
bacum var. havcmensis, 240. 

Nigeria: Crop Production, 1130. 

Nipa, Palm : As Source of Liquid 
Fuel, 1367. 

Nitrogen * Influence of Certain Fer¬ 
tiliser Salts on Growth and Ni¬ 
trogen Content of Some Legumes, 
18. Nitrogen and Root Space as 
Factors limiting the Yield of Maize 
in Egypt, 23. World's Nitrogen 
Products, 144. Chlorine Index as 
Comparative Measure of Nitrogen 
Content of Soils, 231. Nitrogen 
Fixation, 801, 803. Nitrogen In¬ 
dustry in Germany, 1149* Re¬ 
lation between Nitrogen ill Soil 
and Livestock Farming, 926. Ni¬ 
trite Ferment, 1020. Fixation of 
Atmospheric Nitrogen in Egypt, 
1029. Ammonia as basal and fi¬ 
nal Product in Transformation of 
Nitrogen by Plants, 1285. See 
also Soils and Manures. 

Norway : Sources of Fixed Nitrogen, 
144. Forestry, 439. Forestry Jour¬ 
nals, 587, Process for Manufacture 
of Synthetic Ammonia, 1278. 

Novius cardinalis , 135. 

Numida spp., 1329. 

" Nutritivo Squassi ", 77. 

Nuttalia spp. : Cause of Piroplasmo- 
sis, 66. 


Oats : Effect of Liming, 10. Rela¬ 
tion of Organic Matter and Feeding 
Power of Plant to Utilisation of 
Rock Phosphate, ,13. Kanota : 
Early Oat introduced into Kansas, 
U. S. A., 35. Manganese Content 
of Seeds, 150. Sodium Chloride 
Content, 185. Selection, 241, 819. 
Svalof Odal, New Early Variety of 
White Oats to North Sweden, 243. 
Inheritance of Character " Yellow 
Striping of Leaves " in Oat, 244. 


Mansholt III, Var. resistant to 
Lodging, 256. Selection and Hyb¬ 
ridisation Experiments in Sweden, 

397. Researches on Question of 
Fatuoid Mutation of Aventi sativa , 

398. Influence of Rain on the 
Hay-Crop, 540. Orion of Svalof, 
Early Black Var., 556. Oats as Pig 
Pig Feed, 617. Culture in Furrows, 
923. Assimilability of Various 
Phosphatic Manures, 1027. Yields 
in Germany, 1028. As Cattle Feed 
1072. As Pig Feed, 1082. Di¬ 
gestibility of Oats and Tare Silage, 
1190. Cultivated Area in Morocco, 
1288. Market Price of Oat Feeds 
in Germany, 1327. See also Che¬ 
mistry and Physiology, Feeds, and 
Plant Breeding. 

Oba sulu, 443. ' . 

Oils: Extraction of Grape Pip Oil 
by means of the Dutch f< Tordoir ", 
99. Paraffin from Colza Oil, 100. 
Oil of Gemsbok Beans {Bauhinia 
esculenta :), 162. Oil-Bearing Sun¬ 

flower, 170. Safflower Oil, 227. 
Olive Oil: In Corfu, 361. In Spain, 
265. In Greece, 1099, 1370. Illipe 
Nuts ( Shorea stenoptera) and other 
Dipterocarps yielding Oil, 266. 
Physic or Purging Nut ( Jatropha 
Curcas), Value of Oil, 267. Olive 
Oil Value of Seeds of Momordica 
ooohinchinensis , 368. Bay Oil, 368. 
Improvement of Oil Bearing Sun¬ 
flower, 559. Economic Value of 
Sunflower Oil, 431. Oil from Pips 
of French Grapes, 495. Chaul- 
rnoogra Oil, 697, 721. New Type 
of Copal Oil from Belgian Congo, 
869. Less-Known Vegetable Oils 
and Fats of Japan, 1169. Atlas 
Cedar Wood Oil, 1322. Codliver 
Oil; Effect on Leg Weakness in 
Newly hatched chickens, 1350. Pro¬ 
duction of Oil Seeds and Vegetable 
Oils in Bessarabia, 1300. 

Oil Palm : Suggested Improvements 
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in Nigeria, 1130, Experimental 
Station proposed in Ivory Coast 
and at Dahomey, 1168. Palm 
Oil as Motor Fuel, 1358. 

Okra: Cultivation in Guam, 1064. 

Olea europaea , 1031, 1316. 

Olives: Past and Future of Olive 
Growing in Libya, 49. Cultivation 
and Production in Spain, 263. In 
Corfu, 361 In Algeria, 535. In 
South-West of U. S. A., 1058. Fac¬ 
tors affecting Quality of ripe Oli¬ 
ves sterilised at high Tempera¬ 
tures, 635. Production of Table 
Olives in Italy, 959. Observa¬ 
tions on the Flower, 1167. Olive 
Oil, Production in Greece, 1099, 
^ 370 - 

Olive tafahi (Olea europaea), 1031. 

Onion: Manganese Content of Seeds, 
150. Prices of Seeds in XL S. A., 
407. Cultivation in Guam, 1064. 

Onobrychis sativa, 533, 812. 

Opium Poppy : Factors influencing 
Alkaloid Content and Yield of 
Latex in India, 428. 

Opuntia : O. europaea, 1316. 0 . Fi- 
cus-indica , 1316. Opuntia spp., 

535 - 

Orange : Development of Navel Oran¬ 
ge Industry in U. S. A., 223. Chan¬ 
ges occurring in the course of Pre¬ 
servation, 332. See also Citrus 
Fruits. 

Orchids : Non-symbiotic Germination 
of Seeds, 1138. 

" Oro [PJiaseolus panduratus), 1051. 

Oryza sativa , see Barley. 

Oryzopsis spp., 258. 

Osyris tenuifolium , 54. 

Oxytropis Lamberti, 590. 

Pacaya (Chaemaedorea sp.), 1031. 

Pacayito (Chamaedorea sp.), 1031. 

Pachyrhizus tuberosus, 1064. 

Packing and Transport: Apple Pack¬ 
ing ^Houses, 200. Packing House 


for Tobacco, 201. Transport of 
Market Produce by Aeroplane, 206. 

Padauk (Pterocavpus spp.), 442. 

Pai t'sai [Brassica pechmensis), 1031. 

“ Pampuan ” (Ichnanthus cam dicans), 
1051. 

Pamcum s pp., 33, 169, 258, 711, 902, 
1051, 1053, 1294. 

Papain, 176. 

Papaya : In Guam, 1064. 

Paper : Paper Mulch for Pineapples 
and Sugar Cane, 579. Utilisation 
of Rubber Latex, 636. Spar Una 
Townsendi as Paper Making Ma¬ 
terial, 1176. 

Para Grass [Panicurn spp.), 169, 1054. 

Parsley : Prices of Seeds in U. S. A., 
407. Cultivation in Guam, 1064. 

Parsnip : Prices of Seeds in U. S. A., 
407. 

Parthemum argentatum, 715. 

Paspalum: P. dilatatum, 1054. P. 
scfobiculatum, 711, 1294. P. vir- 
gatum, 711, 1294. Paspalum spp., 
258, 1051. 

Passiflora spp., 1051. 

Pasto imperial (Paspalum scop avium), 
1051. 

Pasture : Basic Slag, Effect of, upon 
Grassland, 14. Pastures in Fiji, 

82. Method for calculating 

the Production of Pastures, 166. 
Comparison of Methods of Feed¬ 
ing Maize and Tankage to Pigs 
on Red Clover and Rape Pastures, 
193. Utilisation of Grazing Gro¬ 
unds of the Deforested Lands of 
the South of U. S., 290. Advant¬ 
ages of Temporary Pasture on 
Sheep Farms, 294. Pasturing of 
Pigs, 1082. Species of Rumex in 
Grass Lands, 1295. Effect of* Crude 
Phosphates and Basic Slags on 
Quality of Hay and Pastures, 1296. 
Lucerne as Pasture for Pigs, 1437. 
Expediency of rearing Swine on 
Grass, 1346. Rape as Valuable 
Pasture for Pigs, 1348. 



— 43 — 


Patola (. Luffa aegyptiaca), 1064. 

Patwa ” (Hibiscus cannabinus), 227. 
Paveita mdica, 1031. 

Peach : Dessication of Fruit, 993. 
Peanut : Sodium Chloride Content, 
185. Change in the Fat of Peanut 
Fed Rabbits, 187. Selection in 
Brazil, 241, Yield etc. in S. Africa, 
709. For Fattening Pigs, 1082. 
Studies in Senegal, 1168. Arachis 
hypogaea , 1316. 

Pears: New Test for Maturity of 
Fruit, 958. Dessication of Fruit, 
993 - 

Peas : Effect of Diming, 10. In¬ 
fluence of Certain Fertiliser Dalts 
on Growth and Nitrogen Content, 
18. Manganese Content of Seeds, 
150. Cultural Tests in Brazil, 241. 
Prices of Seeds in U. S. A., 407. 
Nitro-culture Tests, 696. Corre¬ 
lation between Colour of Spermo- 
derm and Shape of Seeds, 821. 
Cultivation in Guam, 1064. 

Peat: Nitrogen Content, 17. Soil 
Acidity and Composition of Peat 
Bog, 917. 

Pecan (Cary a ohvaeformis) , 535- 

Pechay ( Brassioa chinensis), 1064. 
Pehalonga Grass, 1294. 

Pellonia , 1032, 

PenicilUmn spp., 364. 

Pennisetum; P. clandestinum , 1294. 
P. longistylmn , 568. P. spicatum, 
1056. Pennisetum spp., 169, 258, 

2 59 > 535 > ?o 9 > 7 * 2 - , 

Pentacme burmanica , 442. 

Pepino ( Solammi muricatum) , 1031. 
Pepper : Cultivation in Guam, 1064. 
Perea fhtvialis , 1354* 

Perennial Canary Grass (Phalaris 
bulbosa .), 1294. 

Per ilia ocy moides , 1169. 

Per sea spp., 1031. 

Persica Davidiana , 535. 

Petroselinum sativum , 1316. 

Phalaris : Ph. bulbosa , 42, 1294. 

Phalaris spp., 33, 258, 535. 


Phaseolus : Ph. lunatus , 37, 1064. 

Ph. Mungo, 13x6. Ph. vulgaris , 
as Stock Feed, 76. Selection, 136, 
Phaseolus , spp. 10, 696, 1051. 

Philippines * Duck Feeding Experi¬ 
ments, 90. Instruction and In¬ 
vestigation in Plant Breeding at 
the College of Agriculture, 153. 
Variation and Correlation of Char¬ 
acters among Rice Varieties, 155. 
Present Position of Agriculture, 
360. Rice Cultivation, 409. For¬ 
estry Journals, 587. Food Plants,- 
697. Horses, 741. Improvement 
of Sugar Cane by Selection, 823. 
Selection of Sweet Potatoes, 945. 
New and Noteworthy Plants, 1031. 

Phleum : Manganese Content of Seeds, 
150. Composition by Weight, 1296 
Phi. pratense , 582. Phi. spp., 258, 
2 59 , 540 . 

Phoenix dactylifera , 1316. 

Phoma spp., 803. 

Phragmihs : P. communis , 78. Ph. 
Karka ( = P. Roxburghn), 169. 

Phylocarpus septentrionahs, 103r. 

Physa fontinahs, 1353. 

Picea : P. Meyen , 1031. P. nigra, 
917 - 

Pigs : Gascon and Lauraguaise 
Breeds in France, 192. Fattening, 
193. 'Census in Philippines, 360. 
Improved German Pig as Means of 
improving Swine in Gorizia (Italy), 
615. Influence of Age upon Ferti¬ 
lity of Sows, 616. Stock in North- 
West Morocco, 68o. Breeding: In 
England, 749. In Germany, 1344, 
1345. In Australia, 1344. In Tu¬ 
scany, 1349. Effect of Rationing 
on Development, 751. Disease of 
Young Pigs consequent on Dry 
Years, 840. Iberian Breed in Spain, 
860. Effect of Bfceding on Imma¬ 
ture Sows, 861. Large Black Pigs of 
England, 750; of Italy, 859. Gar- 
gano Breeds in Italy, 970. Sar¬ 
dinian Pig, 97 x. Gloucestershire 
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Old Spot Pigs, 983. Pasturing, 
1082. Net Costs and Profits of 
Breeding, 1215. Reduction in Cost 
of Stock and Products, in U. S. A., 
1210. Rearing Young Pigs without 
Milk Rations, 1339. Summer Pig 
Breeding in Germany, 1340. De¬ 
velopment and Feeding of Pure 
Bred Yorkshire Pigs, 1342. Bava¬ 
rian Breed " Eandrasse ” in Process 
of Extinction, 1343. Expediency 
of Rearing Swine on Grass, 1346. 
Breeding Autumn-Farrowed Pigs 
in XJ.-S. A., 1341. See also Ana¬ 
tomy, Breeding, Feeds, Hygiene 
of livestock and Stock Raising. 

Pigeon: Colour Inheritance, 283. 

Pigeon Pea ( Cajanus tndicus), 1064. 

Pimento, acris, 368. 

Pine: Relations between Soil Type 
and Root Form of Seedlings, 
921. Corsican Pine, 1320. 

Pineapple : Utilisation of Paper as 
Mulch in Hawaii, 579. Ananas 
sagenaria , 1166. Notes on Culti¬ 
vation, 1314. 

Pinus : P. scopulorum, 921. P. syl- 
vestvis : Manganese Content of 
Seeds, 150. Pinus spp., 916, 1021, 
1221, 1319. 

Piroplasma spp. : Cause of Piroplas- 
mosis; 66. On Cattle, 174. 

Piteira ( Fourcroya gigantea) 7 1166. 

Pithecolobium Unguis-Cati, 368. 

Pisum spp., 553, 696, 

Planorbis marginato, 1353. 

Plantago : P. lanceolata, 582, P. me¬ 
dia, 1033. 

Plant Breeding: Pure Line and Pure 
Chain. Contribution to Terminology 
of Genetics, 25. Barley Hybrids, 
especially from Standpoint of Fix¬ 
ity of Segregation of Characters 
in F 2 , 26. linkage Relations in 
Maize, 27. Type and Variability 
in Kafir (Andropogon Sorghum ), 28. 
Relation between Appearance of 
Globe Mutant in Datura Stramo¬ 


nium and Behaviour of Chromoso¬ 
mes, 29. Number of Chromoso¬ 
mes in Lactuca spp., 30/' Akala ” 
(.Rubus Macmet), Endemic Hawai- 
an Raspberry and Possibilities of 
Improvement by Hybridisation and 
Selection, 31. " Tangelolo ”, New 

Citrus Fruit obtained by Crossing 
the " Sampson Tangelo ” with 
Citrus decumana , 32. Instruction 
and Investigation in Plant Breed¬ 
ing at the College of Agriculture in 
the Philippines, 153. Genetic'Be¬ 
haviour of Spelt Form in Crosses 
between Tritioum Spelta and TV. 
sativum . Possibility of obtaining 
Synthetic Forms of Wheat, 154. 
Variation and Correlation of Char¬ 
acters among Rice Varieties cul¬ 
tivated in the Philippines, 155. 
Deaf-Tissue Production and Water 
Content in a Mutant Race of 
Phaseolus vulgans as compared 
with the “ Parental Race, 156. 
Production of Varieties of Bean 
with Mottled Seeds, 157. Cotton 
Selection, 158. Plant Breeding 
Institutes in Great, Britain, 226. 
Work of Phytotechnical Station at 
Gayerovo (Parana), Brazil, 241. 
Hereditary Behaviour of a Dwarf 
Form of Barley in Japan, 242. 
Svalofs Odal, New Early Variety 
of White Oats suited to North 
Sweden, 243. Inheritance of Char- 
racter ” Yellow Striping of heaves " 
in the Oat, 244. Inheritance of 
Character, Crinkly Deaf in Maize, 
245. Sectorial Chimera obtained 
by crossing two Varieties of Maize 
in India, 246. Case of Dimor¬ 
phism in Rice connected with Se¬ 
gregation Phenomena, 247. On 
the Fixity of Characters in New 
Hybrid Potatoes, 248. Pure-Eihe 
Selection of Bundelkhand cottons 
in India, 249. Male-Sterility in 
Flax subject to Two Types of 
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Segregation, Ambilateral and Uni¬ 
lateral, 250. Bud Variations of 
Economic Importance in the Sugar 
Cane, 251. Breeding Experiments 
with Roselle ( Hibiscus Sabdariffa), 
252. Observation on Heredity at 
the Phytotechnical Station at Abed 
(Denmark), 395. New Vine Selec¬ 
tion Station in Austria, 396. Se¬ 
lection and Hybridisation with 
Object of obtaining Types of Oats 
for Norrland (N. Sweden), 397. 
Fatuoid Mutation of Avena saliva , 
398. Behaviour of Hybrids Me - 
dicago saliva X M . falcata from 
Standpoint of Production of Types 
of Ivucerne suitable for Central 
Sweden, 400. On Origin of New 
Line of Red Clover with Short 
Corolla Tube, 401. Fertilisation 
of Red Clover {Tn folium praiense ) 
in Germany, 402. Genetic Beha¬ 
viour of New Seed Colour in Tri- 
folium praiense , in Sweden, 403. 
Histological Characters of Root 
of Sugar Beet from Point of View 
of Selection, 404 Rice Selection 
in Philippines, 409. Improvement 
of “ Civitella " Variety of Wheat 
by Individual Selection in Tus¬ 
cany, 554. “ Rubin ", Early 

Spring Wheat for Central Sweden 
obtained by Crossing the Native 
Dala Variety with Kolben of 
Svalof, 555. Orion of Svalof, 
Early Black Variety of Oat for 
Norrland obtained by the Cross 
Eigowo x 0668 , 556. Enumeration 
of the Dominant Characters, of 
Barley, 557. Behaviour of the 
Character Ramified Female In¬ 
florescence " in the Cross of Maize 
Plants having Normal Ears, 558. 
Improvement of Oil Bearing Sun¬ 
flower by Selection, 559. On Ad¬ 
visability of Selecting the Native 
Tobaccos in Bulgaria, 560. Dif¬ 
ficulties in Improvement of Fruit 


Trees by means of Crossing and 
Selection, 561. Possibility of Trans¬ 
mitting by Vegetative Propaga¬ 
tion the Character of High Pro¬ 
ductivity in certain Apple Trees, 
562. Means, of obtaining by Suit¬ 
able Crossing, Varieties of Grapes 
without Pips, 563. Problem 
of Maize Selection in Kenya 
(Africa), 705. Improvement ‘by 
Selection of Agave Sisalana, 706. 
Veliow Stripes on Deaf, a Heredi¬ 
tary Character of Maize, 707. 
Morgan's Theory of Mechanism 
of Chromosomes, Applicabihty to 
Problems of Plant Genetics, 816. 
Selection of “ Bianchetta" and 
Gentil Rosso " Wheats at An- 
dria in Apulia (Italy), 717. Nat¬ 
ural Hybrids of Wheat Rye at 
Saratov (Russia), 818. Hybrids 
Red Rustproof x Black Tartar¬ 
ian Oats, 8x9. Improvement of 
Sorghum by Crossing and Selec¬ 
tion, 820. Correlation between 
Colour of the Spermoderm in Peas 
and Shape of Seeds, 821. Self- 
pollination and Cross-pollination in 
Coconut Palm, 822. Improve¬ 
ment of Sugar Cane by Selection, 
in Philippines, 823. Improvement 
by Crossing and Selection of Rasp¬ 
berry (JRtibus idaues) and Black¬ 
berry {Pubus fruiicosus) in U. S. A., 
824. S. B. V. and Bio. 38. Two 
New Varieties of Sweet Potato, 
945. Pedigree Selection of Got¬ 
tingen Rye (Germany), 1286. 

Pleiocarpidia , 1032. 

Plum: Dessication of Fruit, 993. 

Poa : P. compressa,. 393. P. pm- 
tensis , 150, 193, 582. P. trivialis , 
1296. Poa spp., 1031. 

Podocarpus elaia, 699. 

Poland: Potassic Deposits, 1x47, 

Polychroa (= PeUonia), 1032. 

P0011 {Sterculia foetida), 430. 

Polygonum spp., 10, 33, 582, 966. 
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Poplars : In .Algeria, 535. 

Poppy : Cultivation of Opium Poppy 
in Bulgaria and Macedonia, 957. 
Cropped Area and Yield of Oil 
in Bessarabia, 1300. 

Pop u li 4 s peki nens is, 535. 

Portia (Thespesta populnea), 430. 

Porto-Rico : Yam Culture, 39. Pos¬ 
sibilities of Growing Camphor Tree, 
52. Banana-Growing, 177. Su¬ 
gar Cane Varieties, 718. Manu¬ 
facture of Tapioca Starch, 1100. 
Skin-Diseases among Livestock, 
1185. 

Portugal: Forestry Journals, 587. 

Portuguese India : Interplanting on 
Coconut Estates, 430. 

Portulaca sp., 1316. 

“ Postomeira " (Eriosema cnnitum), 
1051. 

Potamogeton natans , 1353. 

Potatoes: Carbonication, Effect of, 
19. Development of Tubers; Ex¬ 
periments in U. S., 163. Storage; 
Comparative Effect of Light and 
Darkness, 205. Selection in Bra¬ 
zil, 241. Fixity of Characters in 
New Hybrid, 248. Investigations 
on Storage during Hot Season in 
W. India, 331. Cultivation in 
Corfu, 361. In Chili, 527. In 
Guam, 1064. Cost of Milk Pro¬ 
duction in France, 764. Effect of 
Borax in Fertilisers on Growth and 
Yield, xi 52. Influence of Weight 
of Set on the Crop, 1162. Supposed 
Degeneration of Potato, 1163. Seed 
Propagatio in Assam (India), 1250. 

Poultry : Turkey Rearing in Sologne, 
France, '88. Shortening the Incu¬ 
bation Period by Exposing Eggs 
to Radium Emanation; Experi¬ 
ments in Austria, 89. Comparative 
Efficiency of Animal and Plant 
Protein in Stimulating Egg Pro¬ 
duction ; Duck Feeding Experi¬ 
ments in the Philippines, 90. First 
Egg-laying Competition in France, 


194. Rejuvenescence, 450. Rear¬ 
ing in Utah, U. S., 603. Four 
-New Breeds of Fowls, 618. Croad 
Langshan Breed, 619. Treatment 
of Contagious Entero-IIepatitis in 
Turkeys with Ipecacuanha, 620. 
Inheritance of Silky Plumage in 
Fowls, 621. Respective Influences 
of Cock and Hen in Egg Produc¬ 
tion, 62 2. Dry den Method of choos¬ 
ing Laying Hens, 623. Duck as 
an Egg Lay er, 624. Diseases Trans- 
missable to Man, 733. Rate of 
Growth of Domestic Fowl, 752. 
Nutrient Requirements of Grow¬ 
ing Chicks, 753. Clover Flour and 
Grape Pip Flour in Feeding, 754. 
Duck Hybrids, 755. Problems of 
Incubation, 756. Rearing in Cy- 
renaica, 757. Feeding Methods in 
U. S. A., 758. Bresse Breed, 862. 
" Colloncas de Aretes ” of Chiil 
(Galius inauris), little known South 
American Species of Fowl, 863. 
Egg Laying Characteristics, of 
Hen, 864. Distribution of Enzy¬ 
mes in Alimentary Canal of Chick¬ 
en, 1083. Rearing of Geese in 
U. S. ‘A., 1205. Reduction in 

Cost of Stock and Products in 
U. S. A., 1210. Hybridising in 
Genesis of Chickens, 1329. Effect 
of Cod-Liver Oil in " Leg Weak¬ 
ness ” in Newly Hatched Chickens, 
1350. <f Type ” in Poultry Breed¬ 
ing, 1351. Intensive Chicken Rear¬ 
ing, 1352. 

Preservation: Potato Storage, 205, 
3*31. Changes occurring in Oran¬ 
ges in course of Preservation, 332. 
Causes of Inferiority of Manila 
Hemp Fibres in recent Consign¬ 
ments, 333. Chemico-Bacteriologic- 
al Study of Different Qualities of 
Silaged Forages, 503. Grape Pre¬ 
servation in Almeria, 586. Preser¬ 
vation of Acorns and Beech-Mast, 
589. Unusual Odour of Whole- 
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some Meat on Refrigerator, 775. 
Preservation of Forage by Means of 
Electric Current, 776. Analyses 
of Italian Preserved Fruits, 1104. 

tr Prima Vera” (= White Maho¬ 
gany), 442. 

Prosopts juliflora, 808. 

Primus spp., 535, 1031, 1316. 

Prussic acid, see Hydrocyanic Acid. 

Pseudotsuga taxifolia, 1319. 

Psidnmi: P. Guayava , 430. Psidium 
spp., 535 - 

Psoroptis communis , x 185. 

Psychotria bacleriophila, 1031. 

Psychotma spp., 1051. 

Pterocarpus spp., 5^, 442. 

Pitlex irritans, 362. 

Pumpkin : Effect of Seeds on Kid¬ 
ney Excretion, 578. 

Pumca Granatum , 1316. 

Pussur ( Carapa moluccensis), 172. 

Pynima (Lagerstroemia Flos-Reginae), 
442. 

Pynkado (Xylia dolabriformis) , 442. 

Pyrenama, 1032. 

Pyrethrum: Cultivation in Switzer¬ 
land/ 1175. 

Pyms spp., 1031. P. Mahis, 1316. 

Queensland : Cotton Production, 
418. 

Quercus spp : Indicators of Soil 
Types, 1013. For tanning, 1304. 

RabbiX : Natural Spiiillosis, 182. 
Changes in Fat when fed on Pea¬ 
nuts, 187. Colour Inheritance, 
283. Horse-Chestnuts as a Food, 
303. Spirochetosis, 734. Disease of 
Newly Bom Rabbits, 1326. 

Radish : Prices of Seeds in IT. S. A., 
407. Horse-Radish in Guam, 1064. 
Cultivation in Guam, 1064. 

Rape: Utilisation of Rock Phos¬ 
phate, 13, Cropped Area and 
Yield in Bessarabia, 1300. As 
Valuable Pasture for Pigs, 1348. 


Raphanus sativus , 33, 1316. 

Rap i strum or ten tale, 33. 

Raspberry : Improvement by Cross¬ 
ing and Selection, 824. Dessica- 
tion of Fruit, 993. 

Ray Grass, Italian, 150. 

Red Rhodes Grass ( Luslachys pa¬ 
ired), 711, 1294. 

Red Top : Utilisation of Rock Phos¬ 
phate, 13. 

Reed, Common : Use as Cattle Food, 
78 - 

Reindeer : Rearing in Canada, 628. 

Resinous Plants : Rlumea balscimifera, 
174. Cuica Resin from Cercidium 
spvnosum , 175. Copal, 1172. 

Rhizophora mucronata , 172, 1304. 

RJnzopus nigricans, 364. 

Rhodes Grass (Eustachys Gay ana ), 
711, 1294. 

Bhodesia, see Africa South. 

Rhodesian Tussock Grass (Setaria 
Lindenbergiana ), 711, 1294. 

Rhynchosia spp., 1051. 

Rice : Utilisation of Rock Phosphate, 
13. Wild Rice in Brazil, 21, 
Varieties tested in Valencia (Spain), 
36. Production in Brazil, 135. 
Variation and Correlation of Char¬ 
acters among Varieties cultivated 
in the Philippines, 155. Satis¬ 
factory Results obtained in Italy 
with Variety from U. S. A., 161. 
Sodium Chloride Content, 185. Di¬ 
morphism, 247. Yield in the Phi¬ 
lippines, 360. Cultivation in the 
Philippines, 409. In Messena, 
Greece, 410. Phosphatic Require¬ 
ments, 411. Competition in Rice 
Transplanting in Province of No¬ 
vara (Italy), in 1921, 1048. Cul¬ 
tivation in Nigeria, 1130. Selec¬ 
tion in Assam (India), 1250. Pos¬ 
sible Correlation between Fertility 
of Soils under Rice and their 
Titration Curves, ' 1262, Cultiva¬ 
tion in Sarawak, 1291. Fertilis¬ 
ing Value of Keeping Carp in Ri- 
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cefields, 1354. As Source of Al¬ 
cohol, 1367. 

Ricinus communis, 33, 1252. 

Roach, 1354. 

Rollima spp., 1031. 

Rosas, 827. 

“ Rosa dos campos ” (Dipladenia il- 
lustris vars.). 

Rose: Preparation of Otto of Ro¬ 
ses, 767. 

Roselle, 420, 1064. 

Rottboellia compressa var. fasciculata, 
1051. 

Roumania: Horse-Breeding, 845. 

Rubber: Rubber Latex for Paper 
making, 636. Rubber Content of 
North American Plants, especially 
Asclepia spp. and Apocynmn spp., 
715. Cover Crops on Young Rub¬ 
ber Plantations, 716. Yield in 
Bahia (Brazil), 1131. Cultivation 
of Soil in Rubber Plantations, 
1305. See also Hevea. 

Rubus : R. Macraei, 31. ' Rubus spp.' 
687, 824, 1031. 

Ruellia spp., 1051. 

Rumex : R. acetosa. 591. R. pul - 
cher, 33. Rumex spp., 1295. 

Rural Economics : Cost of Producing 
one Quintal of Grapes in the Dis¬ 
trict of Asti, Piedmont (Italy), 
98, Cost of Milk Production in 
N. American States, 490. Eval¬ 
uation of Risk in Agricultural 
Enterprises and Insurance of Crops 
against Adverse Weather Condi¬ 
tions, 370. Cost of Rice Pro¬ 
duction in the Philippines, 409* 
Cost of Colt Breeding up to 
Three Years in U. S., 452. 

Farm Organisation in Bohemia, 
485. Timber Costs in Prance, 
726. Cost of Maintaining Milch 
Cows in Michigan, 743. Cost of 
producing Wheat on 481 Farms in 
Various States in N. America, 
763. Cost of Production of Wheat, 
Beet, Potatoes and Milk in France, 


764. Cost of Milk Production in 
Maryland, U. S. A., 768. Pro¬ 
duction of Large and Small Farms 
in Sweden, 987. Cost of Growing 
Ghessab (Pennisetmn spicatum ■), in 
Syracuse (Sicily), 1056. Cost of 
Manual Labour in Milk Produc¬ 
tion, 1214. Comparison between 
Net Costs and Profits of French 
Stock Breeding 1913-21, 1215. 

Reduction in Vahies of Farm Pro¬ 
ducts, in U. S. A., 1216. Feeds 
Cost of a Heifer from Birth until 
Beginning of first Lactation Pe¬ 
riod, 1095. Variations in Cost 
and Sale Prices of Butter before 
the War and from 1913-21 in 
U. S. A., 1096. Cost in Germany 
of some Feeds and 1 kg. of Starch 
Equivalent, 1327. Value of An¬ 
imal Products in Relation to Crop 
Yield since 1919 in U. S. A., 
1361. Plant Foods and Human 
Foods, 1362. 

Rural New Yorker : Potato Var., 163. 

Russia: Forestry Journals, 587. For¬ 
ests of Lettonia, 960. Produc¬ 
tion of Agricultural Machinery in 
the Ukraine, 1207. Sugar Indus¬ 
try before and after the War, 
1220. Cultivation of Tobacco, 1312 
in Crimea. 

Rye : Utilisation of Rock Phosphate, 
13. Digestibility Coefficients of 
Rye Straw disintegrated by Va¬ 
rious Methods, 184. Sodium Chlor¬ 
ide Content, 185. Wheat Rye 
Natural Hybrids in Russia, 818. 
Pedigree Selection of Gottingen 
Rye, 1286. Area cultivated in Mo¬ 
rocco, 1288. 

Rye Grass ( Lolium spp.), 41. 

Sabicu (Lysiloma Sabicu), 442. 

Saccharomyces spp., 1219. 

Sacchanwi spp., 169, 258, 535, 699, 

1367* 



— 49 — 


Safflower : Cultivation in India, 431. 

Sainfoin : Effect of Nitrogenous Ma¬ 
nures on Yield, 694. Influence of 
Humidity on Growth of Unhusk¬ 
ed and Husked Seeds, 812. 

Salar macrostigma , 197. 

Salira pratensis , 1033. 

Salix HumboldHana , 535. 

Salsola Kali , 3 3. 

Salvia Hempsteadiana , 1031. 

Sandal Wood, 54. 

Sansieviera spp., 419. 

Santalina madagascariensis , 54. 

Santalum spp., 54. 

Sapium sebifevum, 1303. 

Sarawak: Rice Planting, 1291. 

Sarcoptes scahiet, 1185. 

Sardinia : Varieties of Wheat Grown, 
S26. Development of Stock Breed¬ 
ing, 971. 

Sarocystis blanohardii , 274, 

Sauerkraut, 1230. 

Scandix Pecten Veneris , 33. 

Scapanus townsendii , 1092. 

Sclerotinia cinerea, 1284. 

” Sebakh ”, x 4 8. 

Secamone elliptica , 590. 

Sechitim edule, 1064. 

Seeds : Grain Tests in India, 227. 
Determination of Value by Bio¬ 
chemical Means, 253, Bio-Chem¬ 
ical Index for determining Vitality 
of Seeds, 405. Exportation of Red 
Clover Seed from Czecho-Slovakia, 
406. Decline in Price of Vegetable 
Seeds in U. S., since 1918, 407. 

Rapid Determination of Germ¬ 
inating Power, 825. Sowing of 
Seeds and Scattering of Fertilisers 
simultaneously, 924, Investiga¬ 
tion on Hard Seed Germination, 
946. Influence of Weight and Size 
of Seeds as Factors influencing 
Yield, ion. On Catalysis of Seeds, 
1044. Development of Mutilated 
Seeds of Maize, 1161. Seed Trade 
in Belligerent Countries, 287. 

Selangan batu, 443. 


Seriah {Hcpea sp.), 443. 

Sericulture: Breeding in Tripoli- 
tania, 91. Introduction into Col¬ 
umbia, 92. Possibilities of Rear¬ 
ing the Bri Silkworm {Attacus n- 
cini) in Egypt, 93. Notation of 
Shape of Cocoon and its Variation, 
297, Simple Method of obtain¬ 
ing Several Generations in the 
Same Year, 298. Crossing Experi¬ 
ments with Varieties having Bivol- 
tine Males, in Italy, 299. Con¬ 
nection between Hour of Gather¬ 
ing Mulberry Leaves and Silk 
Yield of Bombyx mori, 300. Out¬ 
put of Cocoons in Syria, 464. Pe- 
brine in Italy, Causes of Persist- 
ance, 465. Use of Tow Temperature 
to destroy Bombyx Chrysalids, 466. 
Acceleration of Development of 
Silkworm, 760. Presence and Si¬ 
gnificance of numerous Bacter¬ 
ial Spores in Body of Silkworm 
Moth, 984. Sericiculture in Libya, 
1086. Value of Maintaining Even 
Temperature during incubation of 
Silkworm's Eggs, 1087. Forced 
Hatching of Eggs with shortened 
Hibernation, 1088. Expediency of 
Testing a Modified Method of 
preparing Eggs in Connection with 
Pebxine Infection, 1089. Duration 
of Virulence of Pathogenic Agent 
of Jaundice in Silkworm, 1090. 

Sesawmm indtcum, 1316. 

Sesbania aculeata , 709, 1250. 

Sesbaptia aegyptiaca , 1174. 

Setaria spp. 33, 711, 966, 1053 :, 1294. 

Seychelles: Cinnamon Production, 
577 - 

Shade Plants: Temporary and Per¬ 
manent Shading of Cocoa, Cof¬ 
fee etc., X174. 

Sheep : Rearing: In Italian Somlia- 
land 83, In U. S. A., 295. In 
Syria and Cilicia, 457. In Morocco, 
680. In Italian Colonies, 682. In 
Tunisia, 843. In Tavoliere di Pu- 
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glia (Italy), 970. In Sardinia, 971. 
Changes in Composition of Sheep’s 
Milk during jactation Period, 102, 
Rearing on Temporary Pastures in 
U. S. A., 294. Census in Philip¬ 
pines, 360. * Studies in Sheep-Rear¬ 
ing at School for Shepherds, Ram- 
bouillet (France), 534. Fertility 
in Shropshire Sheep, 458. Lamb- 
Fattening Experiments in TJ. S. A., 
459. Herdwick Sheep, 613. In¬ 
tensive Feeding of Ewes at Lamb¬ 
ing Time, 614- Shropshire Breed, 
746. Data to serve as Basis for 
Development of Systematic Pas¬ 
toral Industry in Cyrenaica, 747. 
Breeding in the Ancient Daunia 
(Italy), and the “ Carapellesi ”, 
Sheep 748. Romney Marsh She¬ 
ep, 856. French Breed of La 
Charmoise, S54. Catalonia Breed, 
Spain, 835. Romney Marsh Bre¬ 
ed in New Zealand, 856. Present 
Condition of Merino Sheep Breed¬ 
ing in Australia, 857. Experi¬ 
ments in Industrial Crossing of 
Southdown Ram x Limousin Goat, 
981. Sheep-losses owing to Attacks 
of Dogs, 1186. Accidental Flora 
imported into Germany in Wool, 
1154. Sheep-Killing Dogs in ILS. 
A., 1x86. Net Costs and Profits of 
Breeding in France, 1215. Re¬ 
duction in Cost of Stock and Pro¬ 
ducts in U. S. A., 1210. See also 
Anatomy, Breeding, Feeds, Hygiene, 
of Livestock and Stock Raising. 

Shorea stenoptem , 266. 

Sida spp., 1166. 

Silage: Theoretical and Practical 
Study of Ensilage of Forage Plants 
and Adaptation to Process of 
Requirement of Argentina, 204. 
Comparison of different Blinds of 
Maize Silage and Sorghum Silage 
for fattening Cattle, 608. Silag- 
ed Forages for Milch Cows, 609. 
Maize Silage, 1052. Digestibility 


of Oats and Tares 
X190. 

Stlene : S. dichostoma, 1257. S. gal- 
lica, 33. 

Silybium Mariamim , 33. 

Sinapsis spp,, 33, 966. 

Sisal: Trial Tests in Algeria, 535. 

Sissoo (Dalbergia Sissoo ), 442. 

Sisymbrium Sinapistvum 33. 

Skunk : Mutations observed in Me¬ 
phitis, spp., 284. 

Snail, 1353. 

Sneezewort, Western (Helenhwi Ho- 
opesii), 272. 

Soi, 1303: 

Soil: Specific gravity of Certain Soil 
Constituents from Point of View of 
Fineness of Soil Particles, 7. Ef¬ 
fect of Temperature upon absorb¬ 
ent Properties of Soils, 8. Rela¬ 
tion between Nitrogen Content of 
Soil and Yield of Indigo, 9. Hard- 
Pan in the Apulian Soils and its 
Origin, 140. Inversion of Sac¬ 
charose by Mineral Acidity of 
Soil, 142. Investigations on Soils 
and Fertilisers in U. S. A., 225. In 
Great Britain, 226. Evaporation 
and other Properties found to be 
connected with Soil Constitution, 
2 30. Chlorine Index as a Compara¬ 
tive Measure of the Nitrogen Con¬ 
tent of Soils, 231, Presence of 
Arsenic and Iodine in Soils and 
Subterranean Water in Argentina, 
232. Concentration of Hydrogen- 
Ion, 233. On Average Soil Tempe¬ 
rature, 374. Preparation of Soil 
Solution, 376. Connection betwe¬ 
en Hydrogen-Ion Concentration of 
Soils and their Need of Lime, 377. 
Stratification and Hydrogen-Ion 
Concentration of Soil in Relation to 
Leaching and Plant Succession with 
Special Reference to Woodlands, 

378. Carbon Coefficient for deter¬ 
mining Organic Matter in Soil, 

379. Irrigation schemes in Niger 



Territory of French Soudan, 381:. 
Improvement of Arable Land and 
Meadows in Czechoslovakia, 382. 
Temperature and Effects on Deve¬ 
lopment of Nodules of Legumi- 
nosae, 394. Clay as an Ampholyte, 

342. Partial Sterilisation of Soil 
by Means of Arseniate of Soda, 

343. Methods of studying Con¬ 
centration and Composition of Soil 
Solution, 688. Nitrogen Fixation in 
Ericaceae, S03. Fertility of Soils in 
Greece, 900. Reactions between 
Soils and Various Chemical Com¬ 
pounds, 908. Aluminium Salts in 
Soil, 909. Nature of Soil Acidity 
in North-East India, 91 o. Ni¬ 
trogen Economy in Soils, 912. 
Plant Cancers and their Relation 
to Soil; Studies on Beta vulgaris , 
915. Soil Factors and Plant 
Growth, 916. Soil Acidity and 
Plant Composition of Peat Bog, 
917. Influence of Soil Reaction 
on Earth Worms, 918. Quanti¬ 
ty of Assimilable Phosphoric Acid 
and Potassium in Soils, 919. Ne¬ 
cessity for defining Soil Types in 
Investigations on Yield, 920. Re¬ 
lations between Soil Type and Root 
Form of Pine Seedlings, 921. Plant 
Indicators of Soil Type, 1013. 
Control of Soil Moisture by means 
of Auto-Irrigators, 1014. Fac¬ 
tors influencing Determination of 
Sulphate in Soil, 1015. Presence 
of Cobalt and Nickel in Arable 
Soil, 1016. Carbon and Nitrogen 
Relations of Nitrite Ferment, 1020. 
Soil Fatigue, 1022. Effect of Fer¬ 
rous Sulphate on Soil, 1135. Zinc as 
a Normal Constituent of Soil under 
Cultivation, 1136. Base Exchange 
and Alkalinity in Egyptian Soils, 
2137. Determination of Organic 
Matter in Soil, 1138. Partial Ste¬ 
rilisation, 1x39. Influence of Plants 
upon Oxidation Processes in the 


Soil, 2141. Classification of Soil 
Moisture, 1x42. Study of Soil of 
First Egyptian Zone (Gharbija), 
1253. Study of Soil of Territory of 
Right Bank of the Diahlah (Meso¬ 
potamia), 2256. Aeration of Soil 
as Ecological Factor, 1257. Ef¬ 
fect of Soil Drying upon Soluble 
Soil Constituents, 1238. Teaching 
of Nitrate Salts of Calcium, Sodium 
and Potassium from Soil by Rain, 
1259. Free Acidity of Mineral 
Soils, 1260. Determinations of 
Concentration of Hydrogen-Ions 
by means of Clark's Hydrogen 
Electrode Apparatus, 1261. Pos¬ 
sible Correlation between Fertility 
of Soils under Rice and their 
Titration Curves, 1262. Effect of 
Magnesium ad Calcium in Limestone 
upon Chemical Composition of 
Soil and on Plants, 1263. Dis¬ 
tribution of Phosphorous Ion on 
upper Layers of Soil in relation to 
Vegetation and Addition of various 
Salts, 1264. Oxidation of Sul¬ 
phur in Alkaline Soils, 1265. Bio¬ 
chemical Methods ‘ for determin¬ 
ing Fertility, 1267. Effect of Ap¬ 
plication of various Salts on Nitro¬ 
gen-fixing Properties of Soil, 1268. 
Exchanges of Bases in Soil, 1271. 
See also Drainage and Irrigation. 

Soil Microbiology ; Effect of k SoiI 
Conditions on Bacterial Life and 
Chemical Transportations; Capac¬ 
ity for Decomposing Mannite, 234* 
Studies on Clostridium Pastoria- 
num as Fixer of Nitrogen, 380. Use 
of Various Culture Media in charac¬ 
terising Actinomycetes, 689. Soil 
Fauna of Agricultural Land, 800* 
Influence of Salts on Bacterial 
Activities of Soil, 801. Influence 
of Azotobacter added to Soil, on 
Plant Growth, 802. Micro-organ¬ 
isms of Sulphofication, 804, Soil 
Bacteriology, 904. Soil Acidity 



and .bacterial Activity, 911. Isol¬ 
ation of Sulphur-Oxydising Bac¬ 
teria from Soil, 913. Method of 
Counting Number of Fungi in 
Soil, 914. Tests of Vesuvian Bac¬ 
teriology, 1017, Influence of Moist¬ 
ure and Soluble Salts on Bacter¬ 
ial Activities of Soil, 1018. In¬ 
fluence of Hydrogen-Ion on Growth 
of Azotobacter, 1019. Effect of 
Tree Products on bacterial Acti¬ 
vities in Soil: Ammonification and 
Nitrification, 1021. Action of Car¬ 
bonic Acid liberated by Micro¬ 
organisms in improving Arable 
Land, 1140. Bacteria Connected 
with Oxidation of Sulphur in Soil 
and Media used for Isolation Pur¬ 
poses, 1266. 

Soja hispida , 553, 703. 

Solanum: S. anriculatum, 1051. S. 
melongena, 1064. S. muncatmn , 
1031. S. nigrum , 582.' Solanum 
spp., 1316. 

Solenopotes capillatus , 445. 

Somaliland: Livestock Census, 1921,83. 

Somaliland, Italian : Agricultural Con¬ 
ditions, 682. 

Sonneratia apetala, 172. 

Sorghum: Sorghum spp., 169, 709, 
1051. Sodium Chloride Content of 
var. Feterita, and Sorghum Fod- 
, der, 185. For Ensilage in Argent¬ 
ina, 204. Grain Sorghums versus 
Maize for fattening Lambs, 293. 
As Pig Food, 296. Experiments 
in Singapore with Sorghum vul¬ 
gar e, 566. Sugar Sorghum, 567. 
Hydrocyanic Acid Content in S. 
exiguum, 700. Prussic Acid Con¬ 
tent, Poisonous Effect on Cattle, 
' 728. Improvement by Crossing 
and Selection, 820, Forage Sor- 
• ghums, 1055. 

Sorrel (Rumex Acetosa) : Possible poi¬ 
sonous Effect on Cattle, 591. Red 
Sorrel, Utilisation of Rock Phos¬ 
phate, 13. 


Soya : Utilisation of Rock Phosphate, 
13. Vitality of Seeds, 253. World 
Production, 257. Chemical Com¬ 
position, 413. Nitro-culture Ex¬ 
periments, 696. Effect of Different 
Reactions on Growth and Forma¬ 
tion of Nodules, 1293. 

Spain : Catalogue of Plants and Trees 
cultivated, 20. Cultivation and 
Production of Olive Tree, 265. 
Donkey of Catalonia, 287. Fer¬ 
tilisers, 544. Forestry Journals, 
387. Catalonia Sheep, 855. Po- 
tassic Deposits of Catalonia, 1277. 

Spanish Ash {Inga lamina ), 368. 

Spartma : S. cynosuroides (= S. schre - 
heri), 169. S. Townsendi, Soil¬ 
binding and Paper Yielding Plant, 
1176. 

Spear Grass ( Heieropogon contortus), 
169. 

Spergula maxima , 33. Spergula sp., 
966. 

Sphacelothecci Sorghi, 1055. 

Spigelia anthehma, 1051. 

Spinacia oleracea, 1316. 

Spinach : Manganese Content of Seeds 
150. Prices of Seeds in U. S. A., 
407. Cultivation in Guam, 1064. 

Spirochaeta cimiculi, 182. 

Spondias mangifera, 430. 

Sponia micrantha, 1051. 

Sporobolus arguius, 1051. 

Spruce, Engelmann, 1319. Spruce, 
Sitka. Relation between Height 
and Meteorological Conditions, 1320. 

Squash: Prices of Seeds in U. S. A., 
407. 

St. John's Wort (Hypericum per¬ 
foratum), 736. 

Staphylococcus spp., 592. 

Star Grass (Cynodon plectostachyum), 

568. 

Stenotaphnmiglabrum, 1051. 

Sterculia foetida, 430. 

Stickleback, 1354. 

Stizolobium Deeringianum (= Mu- 
cuna 569. 
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Stock-Raising : Livestock in Eri¬ 
trea, 740. Correlation between 
lack of Nitrogen in Soil and Rais¬ 
ing of Livestock, 926- Stock of 
Tavoliere di Puglia (Italy), 970. 
Importance of Breeding heavy 
Draught Horses in Westphalia, 
1332. See also Breeding, Cattle, 
Goats, Horses, Pigs, and Sheep. 

Straits Settlements : Forests, 388. 

Stratiotes aloides , 1033. 

Strawberry: Dessication of Fruit, 993. 

Streptococcus : S. lacticus , 501. S. 

pyogenes , 592. 

Strychnos spinosa , 1031. 

Siylosanihes viscosa , 1051. 

Sty rax spp., 1031. 

Styzolohimn spp., 808. 

Sudan : Irrigation Schemes in Niger 
Territory and Extension and Im¬ 
provement of Cotton Production, 
4 * 7 - 

Sudan, French : Horses, 975. 

Sudan Grass : Hydrocyanic Acid 
Content, 700. Yield in S. Africa, 
709. Forage Value in U. S. A., 
1055. Sudan Grass sp., 535. 

Sugar Beet: Histological Characters 
of Root from Point of View of 
Selection, 404. Cultivation in Louis¬ 
iana. U. S. A , 423. Sugar Beet 
Pulp as Cattle Feed, 603 Ef¬ 
fect of Nitrogenous Manure, 694. 
Assimilability of various Pliospha- 
tic Manures, 1027. Yields in Ger¬ 
many, 1028. Use of Refracto- 
meter in Individual Examination, 
1060. Role of Chemistry in Im¬ 
provement of Plants, 1160. Cul¬ 
tivation in Louisiana, U. S., 423. 

Sugar Cane : Production in Brazil, 
135, 1131. In Philippines, 360. 
In Algeria, 579. Luce Sugar Cane 
Harvester, 199. Anatomy and 
Physiology of Sugar Cane in Cuba, 
240. Bud Variations, 251. Quali¬ 
ties of Java Seedling Canes, and 
suggested Introduction into Loui¬ 


siana, U. S. A., 270*. Propaga¬ 

tion, New Methods in Cuba, 271. 
Tests in Montserrat, 368. Pa¬ 
per Mulching, 579. Importance of 
Technical Supervision on Planta¬ 
tions, 683. Analysis of Fijian Wild 
Cane ( Sciccharmn officmarum ), var. 
(?). Germination and Preserva¬ 
tion of Pollen, 717. Varieties in 
Porto Rico, 718. Improvement by 
Selection, in Philippines, 823. Ex¬ 
periments with Nitrogenous Ma¬ 
nures in Java, 1059. Testing and 
Selection in Assam (India), 1250. 

Sugar Industry : Palm Sugar in 
Cambodia, 1311. As Source of Al¬ 
cohol, 1367. Value of Cane and 
Beet Sugars for Jam-Making, 1368. 

Sulla, 45. 

Sulphur : As a Factor in Soil Fertil¬ 
ity, 386. Probable Effect on Ad¬ 
dition to Soil, 348. Influence of 
Varying Amounts of Sulphur on 
Soil, 695. Micro-organisms of Sul- 
phoflcation, 804. Sulphur Con¬ 
tent of Alfalfa, 944. Sulphur In¬ 
dustry in Chili, 1133. Oxidation 
in Alkaline Soils, 1265. Bacteria 
connected with Oxidation of Sul¬ 
phur in Soil, 1266. 

Sulphurous Acid: In Preserved Ap¬ 
ple Juice, 1218. 

Sumatra : Tea Seed Production, 719. 

“Sundri” ( Heritieva minor), 172. 

Sunflower : Oil-bearing Sunflower in 
Italy, 170. Comparison of Silage 
with Darso Silage for Fattening 
Baby Beef, 190. Improvement of 
Oil Bearing Sunflower, 559. Com¬ 
position of Rhodesian Sunflowers, 
935. Cropped Area and Yield in 
Bessarabia, 1300. 

Superphosphate, See 'Manures, Phos- 
phatic. 

Swamp Couch .Grass (Hemaeihria fa - 
sciculata), 71 x, 1294. 

Sweden : Sources of Fixed Nitrogen, 
144. Experiments on Cause of 



— 54 — 


Formation of Bacteroids in Nodules 
of Legumlnosae at Experimental- 
faltet, Stockholm, 152. Selec¬ 
tion Experiments, 243, 397, 398. 
460, 555, 556. Forestry Journals, 
587. Production of Large and 
Small Farms, 987. Programme of 
Swedish State Institute of Experi¬ 
mental Forestry for Period 1922- 
26, 1181. 

Swedes : Standard Deviation of Roots, 
538 . 

Sweet Potato: In Montserrat (W. 
Indies), 368. Cultivation in Guam, 
1064. 

Swietenia macrophylla , 371. 

Switzerland : Sources of fixed Nitro¬ 
gen, 144. Cattle Judging at Shows- 
455* Forestry Journals, 587. Pisci, 
culture, 1091. Cultivation of Pyre 
thrum, 1175. 

Symplocos ferruginea ( = S. javanica •), 

1303* 

Syncephalastrum sp., 364. 

Syria: Sheep Breeding, 457. Pre¬ 
sent Condition of Sericulture, 464. 
Agricultural Implements, 903. 

Tabtjcki Grass (Andropogon Sorghum 
verticilliflorus ), 1055. 

" Tafia ”, 148. 

Talahib ( Saccharum spoil laneum ), 1367 . 

Tall Couch Grass ( Cynodon Dactylon), 
711, 1294. 

Tamarindus mdica, 430. 

Tamarix apkylla, 1031. 

Tamhookie Grass, 169. 

“ Tangaraca ”(Psychotria Marcgravii), 
1051. 

" Tangeldo ”, 32. 

Tannin : Mangrove Species as Source 
of Tannin, 172. Tannin Content 
of some South Indian Wattles 
{Acacia spp,), 574. Tannin Sub¬ 
stances of Tonkin, 1304. Tanning 
Substances in Indo-China, 1303. 

Tapioca: Manufacture of Tapioca 
Starch, 1100. 


Taraktogenus Kurzii, 721. 

Taraxacum officinale , 1033. 

Taro (Colocasia esculenta), 1064. 

<f Taungya ”, 10. 

Tea: Possibilities of Growing in 
Italy, 425. Seed Production of 
J ava and Sumatra, 719. 

Teak, 430. 

Tecoma Leucoxylon, 368, 

Tecoma pentaphylla, 442; 

Tectona grandis, 430. 

Telanthera spp., 1051. 

Tellia apoda , 197. 

Tephrosia spp. : 1174. 

Terminalia : T. belerica , 172. T. pro- 
cera, 442. 

Tetragonobolns purpurea, 553. 

Thalia spp., 1051. 

Thetleria spp.: Cause of Piroplas- 
mosis, 66, 68. 

Themeda spp., 169. 

Thespesia populnea, 430. 

Tliitka (Pentace bunnanica), 442. 

Thlaspi arvense, 33. 

Thnnax barbadensis, 902. 

Thuja : Th. occidentahs, 916. Th. 
plicata, 1021, 1320. 

Tillage : Influence of Deep Tillage on 
Different Crops, 805. 

Timber: As a Source of Liquid 
Fuel Supply, 60, 1367. Timber of 
India and Burma, 442. Timber 
and Other Forest Products in 
British North Borneo, 443. Price 
paid to Producer and Price charged 
to Consumer for Wood in France, 
726. Timber Yield in Bahia (Bra¬ 
zil), 1131. Colonial Timbers and 
Work of Bordeaux Colonial Insti¬ 
tute, 1321. See also Forestry. 

Timothy Grass : ^Effect of Liming, jo. 
Utilisation of Rock Phosphate, 
I 3 * 

Tineola biseliella, 1061. 

Tipuana Tipu, 535. 

Tobacco : Virginian and Turkish To¬ 
baccos 56. White Burley var. in 
Canada, 57. Production n Brazil, 
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135- In Philippines, 360. In Ni¬ 
geria, 1130 In Brazil, 1131. In 
Asssam (India), 1250. In the Cri¬ 
mea, 13x2. Manurial Value of To¬ 
bacco Waste, 146. Flue-Curing 
Tobacco Barns and Packing House, 
201. Seed Trials in India, 227. 
Selection, 560. Trials Tests in 
-Algeria, 535. Chemistry and Man¬ 
ufacture, 1173. Nicotine Con¬ 
tent of South African Tobacco, 
1313. See also Industries depend¬ 
ing on Plant Products. 

Toltena, 827. 

Tomato : Prices of Seeds in U. S. A., 
407. Wild Variety introduced into 
U. S. A., 1031. Tree Tomato (Cy- 
phomandia betacea), 1031. Culti¬ 
vation in Guam, 1064. 

Tortlis nodosa, 33. 

Torreya nucifera , 1169. 

Trachylobium verrucostim, 1172. 

Trachypogon spp., 169. 

Tractors, see Machines and Imple¬ 
ments. 

Trade : Export of Feeding and Man¬ 
ure Cake in France, 1232. Frauds 
in Algerian Wool Trade and their 
Prevention, 1231, Trade in Forage 
Seeds in Belligerent Countries, 1287. 
Export of Dates from Iraq, 1316, 
National Federation of Livestock 
Trade, Congress at Paris, 1380. 
Trade with Irish Horses, 605. 

Transcaucasia : Work in Chemical 
and Bacteriological Laboratory at 
Prokhladnoe on Protozoon Para¬ 
sites of Domestic Animals, 274. 

Transport, see Packing. 

* e Trevo ” (Trifolium polymorphum ), 
1051. 

Tricholaena : 7 \ rosea, 1051. Tri- 

cholaena spp., 711, 1294. 

Trifolium : T. alexandrinum } 37, 75, 
535 - polymorphum , 1051. Tri¬ 
folium spp., 582, 1031. 

Trigonella Foenum-graecum, 33, 553, 
1316. 


Trinidad : Establishment of West 
Indian Agricultural College, 369. 

Triodia irritans, 169. 

Tripolitania : Silkworm Breeding, 91. 
Agricultural Conditions, 682. 

Tnpsacum spp,, 258, 1051. 

Tnstachya Rehmanni, 169. 

Triticuzn spp., 564, 696, 818, 1316. 

Triunifetta cordifolia , 491. 

Trypanosomiasis 274, 447. 

Tumble Weed, (Amaranthus albas), 
1S5. 

Tunis Grass, 535, 1055. 

Tunisia: Stock Breeding Institute 
of Sidi-Tabet, 81, 843. Cotton 

Growing, 571. Irrigation Projects, 
1023. Forest Areas, 1321. 

Turkey : Linseed Production, 33. 

Forestry Journals, 587. 

Turkeys, See Poultry. 

Turnip : Manganese Content of Seeds, 
150. Standard Deviation of Hoots, 
538. Prices of Seeds in IT. S. A., 
407. Cultivation in Guam, 1064. 

Tussock Grass (Setaria Tindenber- 
giana ), 711, 1031. 

Tzu (Catalpa Bvmgei), 1031. 


Ubi (Dioscorea alata ), 697. 

Uganda : New Fodder Grass (Pe mu¬ 
se turn polystackyum), 259. 

Ulm%is spp. : In Algeria, 535. 

Uncinaria sp., 71. 

Uniola racemiflora (== U. virgata), 
169. 

United States: Experiments, Soils 
and Manures: Sources of Fixed 
Nitrogen, 144. Utilisation of Graz¬ 
ing Grounds of Deforested Lands 
in the South Eastern Coastal 
Plain, 290. Standardisation of 
Field Experiments in U. S. A., 
367. Studies on Sulphur as Factor 
in Soil Fertility by Gypsum In¬ 
dustries Association, 386. Potash 
Fertilisers, 547. Thirty Teats Field 
Experiments with Crop Rotation, 



Manure and Fertilisers in Missouri, 
925. Process for Manufacture of 
Synthetic Ammonia, 1278. Bee¬ 
keeping, 628, 865. Crops: Ka- 
nota, an Early Oat introduced into 
Kansas, 35. Development of Pot- 
tato Tubers : Experiments made in 
Colorado, 163. Cotton Production, 
p. 930. > Sugar Beet Cultivation in 
Louisiana, 423. Introduction of 
Java Seedling Sugar Canes into 
Louisiana, 270. Dairy Investi¬ 
gations, 85, 637, 638, 639, 640, 643. 
Forage plants, 164, 190, 193, 
261. Helenium Hoopesii, Poisonous 
Plant to Stock in Utah, 272. For¬ 
ests as Source of Liquid Fuel Sup¬ 
ply, 60. Forestry : Journals, etc., 
587. Fruit-Growing: Cultivation 
of Blueberry (Whortle berry). Vac- 
cmium , spp., 580. Olive-Grow¬ 
ing in South-West, 1058. Phyllo¬ 
xera-resistant Vinestock in Cali¬ 
fornia, 1079. Cherry Growing in 
Wisconsin, U.S., 1315. General: 
New Bureau of Agricultural Eco¬ 
nomics and Scientific Work of 
Department of Agriculture, 225. 
Report of California Department 
of Agriculture, 679. National Agri¬ 
cultural Conference, 685. Teach¬ 
ing of Soil Bacteriology, 904. 
Seeds and Plants introduced by 
Agricultural Department, 1031. In¬ 
dustries: Production of Fish Scrap 
and Meal, 147. Apple Packing 
Houses in N. W. Districts, 200. 
Livestock: Cattle FatteningEx- 
perriments, 190, 191, 280, 456, 1335. 
Horse Breeding, 80, 452. Sheep, 
294, 459. Swine Feeding Experi¬ 
ments in Kansas, 460. Meteorolo¬ 
gical Investigations, 137, 370, 
541. Poultry: Feeding Methods, 
758. Rearing of Geese, 1205. Rural 
Economics: Steady Decline in 
Price of Vegetable Seeds since, 1918, 
407. Cost of Milk Production in 


States of North America, 490. Cost 
of Maintaining Milch Cows in Michi¬ 
gan, 743. Cost of M il k Production 
in Maryland, 768. Variations in 
Cost and Sale Prices of Butter 
before the War and 1913-21, 1096. 
Lucerne Investigations in Arizona, 
Yuma, Phoenix and Tucson, 1164. 
Reduction in Values of Farm-Pro¬ 
ducts, 1216. Value of Animal Pro¬ 
ducts as Percentage of Value of 
Crops, 1919-22, 1361. 

Urena lobata , 1166. 

Urena spp., 419. 

Uruguay : Cultivation of Phalaris 
bulbosa, 42. 

Vaccaria parviflora, 33. 

Vactinium spp., 580. 

Vanilla : Cultivation and Preparation 
for Commercial, Use, 720. Varie¬ 
ties cultivated in Martinique, 902. 

Vat (Nephelium Litchi), 1304. 

“ Velame de Campo ” (Croton cam - 
pestris ), 1051. 

Velvet Bean (Mucuna utihs ), 569, 
808. 

Veronica spp., 1353. 

Vetch: Efect of Nitrogenous Ma¬ 
nures on Yield, 694. 

Viburnum spp., 1031. 

Vida: V. Faba } 553, 703, 709, 1316. 
V. Ervilia, 363. V. saliva , 1283. 
Vicia spp., 966. 

Vigna : V. Catjang, 808, 1316. V. 
luteola, 1051. V, sinensis (Che¬ 
mical Composition), 413. V. ve- 
xillata, 1051. 

“ Villa Franca ”, Citrus var. 22. 

Vines : Viticultural Questions in Italy, 
437. Substituting Shield Grafting 
for Double Cleft Grafting, 438. 
Factors influencing Yield in West¬ 
ern India, 585. Viticultural Ser¬ 
vice in California, 679. Principal 
Vines grown in Dalmatia, 830. 
Question of American Stock for 
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Vines of Trentino, 831. Vine- 
Growing in Alsatia, 1066. Phyl¬ 
loxera-Resistant Vine-stock in 
California, 1179. On Sensitive¬ 
ness of Grafted Vines to Frost, 
11 So. Viticultnral Wealth in 
Greece, 1317. Beep Ploughing and 
its Effect on Vine Chlorosis, 1318. 
See also Grapes and Plant Breeding. 

Vitis : V. tiliaefoha, 1031. V. vinifera , 
1316. Vitis spp., 535. 

Volvana terastius , 433. 

Wa ( Cassia sia-med ), 808. 

Walnut: Potto Rico Variety (JugIans 
fiortoricensis), 1031. 

Wassourinha ( Stylosanthes viscosa ), 
1051. 

Wattles: Tannin Content of Some 
South Indian Species, 574. 

Western Yellow Pine (Pintis fionde - 
rosa), 1221. 

West Indies : Giant Grasses for Paper 
Making, 169. Experimentation and 
Yield of Cotton, Sugar Cane, Bay 
Trees etc. in Montserrat, 368. Esta¬ 
blishment of West Indian Agricul¬ 
tural College in Trinidad, 369. Plant 
Wind-Breaks, 371. Cacao Culti¬ 
vation in Grenada, 576. Cinnamon 
Production, 577. Cotton Growing, 
page, 930. 

Wheat: Effect of Variation in Milling 
on Digestibility of Wheat Flours, 1. 
Effect of Liming, 10. Effect of 
Rock Phosphate on Growth, 13. 
Possibilities in State of Piauhy, 
Brazil, 34. Composition Affected 
by Meteorological Conditions, 160. 
Manganese Content of Seeds, 150. 
Synthetic Forms, 154. Varietal 
Trials with Spring - Wheat in N. 
Dakota, IT, S., 159. Sodium Chlo¬ 
ride Content of Stock Feeds, 1S5. 
Report of Imperial Economic Bot¬ 
anist Fusa, India, including Phy¬ 
siological Investigations, 227. Crit¬ 


ical Period as Regards Rainfal 2 
in Italy, 229. Comparison of Farm¬ 
yard and Artificial Manures, 237. 
Selection in Brazil, 241. Varieties 
Cultivated in Province of Cagliari, 
Sardinia, 254. Selection : Obser¬ 
vations on Heredity in Denmark, 
395. “ Civitella ” var. ; Impro¬ 

vement by Selection in Tuscany, 
554. Rubin ”, Early Spring var. 
for Central Sweden, 555. Mono¬ 
graph on Wheat Plant, 564. Cul¬ 
tivation in Morocco, 680. In¬ 
fluence of Wheat Straw on Accu- 
muation of Nitrates in Soil, 693. 
Effect of Nitrogenous Manures, 
694. Manitoba Wheat in Algeria, 
708. Cost of Production in United 
States, 763. Cost of Production 
in France, 764. Efficiency of Deep 
Tillage, 805. Genetic Selection of 
“ Bianchetta ** and Gentil rosso ” 
in Apulia (Italy), 817. Natural 
Hybrids of Wheat Rye at Saratov 
(Russia), 818. “ Trigu biancu '', 

“ Trigu arrubiu " and “ Trigu moru” 
Varieties in Sardinia, 826. Culture 
in Furrows, 923. On Root Devel¬ 
opment, 940. Influence of Devel¬ 
opment of Hydrogen-Ion Concen¬ 
tration of Nutiitive Solutions, 
941. Yield in Germany, 1028. 
Effect of Nitrates, 947- Milling 
Quality of Saskatchewan Wheat, 
948. Critical Period as regards 
Rain, 1012. Assimilability of Va¬ 
rious Phosphate Manures, 1027. 
Hard Moroccan Wheats, 1046. Ef¬ 
fects of a Dry, Warm Year on 
Crops at Verdures (France), 1134. 
Bread Making Value: R 61 e of 
Chemistry, 1160. Climate of Moun¬ 
tainous Regions in Brazil and Ef¬ 
fect on Yield, 1252. Effect of Me¬ 
teorological Factors in Argentina, 
1253, Effect of Variations in De¬ 
gree of Humidity of the Soil during 
and after Critical Period, 1254. 
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Cropped Area in Morocco, 1288. 
On Tillering, 1289. Production 
and Consumption in England, 1920. 
Export from Iraq, 1316. 

White Bomb we (Terminal!a procera), 
442. 

Whortleberry : Cultivation in U. S. A., 
580. 

Willows : For tanning in Algeria, 535. 

Wind-breaks, 368, 371. 

Wines: Modern Processes of Wine 
Making Technique, 491. Wine 
from Kaki Fruits, 492. Copper in 
Eight Wines, 765. Composition 
of Bulgarian Grapes, Must and 
Wines, 988. Composition of Wines 
of Tees and of Lees of Wine, 1097. 
Arsenic in'Grapes, Musts and Wines 
due to use of Insecticides, 1217. 
Types produced in the Trentino, 
1363. " Deferrage ”, 1365. Wine 

Mould and Mouldiness in Cellars, 
^ 365 - 

Wool : Frauds in Algerian Wool 
Trade and their Prevention, 1231. 
Waste Water from Wool-washing 
as Source of Fertiliser, 1272. Ex¬ 
port from Iraq, 1316. 


Wormseed ( Chenopodium ambvosioi - 
des), 1063. 

Xenopsylla cheopsi , 362, 

Xylia dolabrifovmis , 442. 

Yacarati-a (Carica dodecaphylla), 
1031. 

Yam : Cultivation in Porto Rico, 39. 
In Montserrat, 368. In Guam, 

1064. 

Yam Bean ( Pachyrhizus tuberosus ), 

1065. 

Yeast, 364. 

Yeogama (Perilia ocymoides), 1169. 
Zahidi, 1316. 

Zebu : In Madagascar as Meat Pro¬ 
ducer, 853. Selection for Milk 
Production in Brazil, 1197. Com¬ 
parative Zootechnical Value of the 
Zebu and the Ox, 1198. 

Zelkowa , 535. 

Zigadenus venenosus, 590. 

Zizyphus : Z. Jujnba, 430. Z. Spina - 
Christ!, 1316. Z. vulgaris, 1316. 
Zizyphus spp., 1031. 

Zornia diphylla , 1051. 
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Aphid: Injurious to Crops in Brazil, 
664. 

Aphis gossyph and A . sorghi : Host 
of Leucopis sp. in Sudan, 893. 

Aplastomorpha vandinei : Nat. Enemy 
of Caulophilus latinasus in U. S. A., 
1402. 

Apophyllia murina : On Various Plants 
in Rhodesia, 1403. 

Apple : Laspeyresia pomonella in Co¬ 
lorado, 523. Oidium farinosum in 
Italy 1121. Penicillium expansum 
in California, 1120. Phyllosticta so- 
litaria (Apple Blotch), 344. Tri- 
chothecium candidum in Italy, 658, 

Apricot: Carpocapsa pomonella in 
Cyrenaica, 1240. Laspeyresia mo- 
lesta in Liguria, 134. Lymantna 
dispar in Vaucluse (France), 878. 
Operophthera ( Cheimatobia) brumata 
in France, 1005. 

Arachis hypogaea : Cercospora Ara- 
chidis var. macvospora in Lom¬ 
bardy, 578. 

Areca Catechu : Pinnaspis buxi in 
Seychelles, 345. 

Argentina : Ganoderma sessile on Fruit 
Trees and Forest Trees, 1001, 
Potato Diseases, 652. 

Argentine Ant {Indomyrmex humilis ), 
S 73 * 

Argopisies oleae and A. sexvittatus 
on Olives and Wild Olives in S. 
Africa, 890. 

Arsenate: In Control of Weeds, 1281. 
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Arihrolytus apatelae : Parasite o 2 Las- 
peyresia pomonella in V alley of 
Grand (Colorado), 523. 

Artichoke: Pyrameis cardui in Cy- 
renaica, 1240. 

Artgdarpus elashca, A. Integra and 
JA. rig id a : Harmful Animals in 
Dutch East Indies, 1406. 

Asclepias cur assay ica : Weed in New 
Caledonia destroyed by Papilio le~ 
rath , 586. 

Asparagus : Hypopia caestrum in 
France, 1246. 

Asparagus sp. : Crtoceris viridissima 
in Kenya (Africa), 890. 

Aspergillus vanans : On Maize in 
Italy, 114. 

Aspidiotiphagus lovmsburyi : Endo- 
phagous Parasite of Chrysompha- 
lus dictyospermi introduced into 
Italy, 665. 

Australia : Fusarium sp. on Tomato 
in N. Queensland, 1117. 

Avena\ A . algeriensis , A. fatua var. 
glabrescens, A . saliva : Claviceps 
purpurea in Algeria, 999. A. orien- 
talis and A. sterihs : Resistant 
to Ustilago Avenae and A. lev is 
Vars. “ Red Rust proof (A. o.) t ” 
Black Tartarian (A. o.) and Hy¬ 
brids, in U. S. A., 819. 

Avocado : A leurocanthus woglumi in 
Cuba, 1244. Tetranychus y other si 
in Florida, 1127. 

Bacillus : B. carotovoms on Culti¬ 
vated Violets in England, 1236. 
B. mesentericus Cause of 4t Wet 
Rot" of Tomato, 1000. B *. So - 
lanacearum Cause of Ring Disease 
of Potato in India, 331. 

Bacterium : Bad, beticolum and Bad. 
tumefaciens in Relation to Soil, 
915. Bad . citrarefaciens Cause of 
Citrus Disease in California cor¬ 
responding to Dry Gummosis, ob¬ 
served in Italy, 335. Bad, flac - 
cumfaciens on Beans in S. Dakota, 


615. Bad. gummis Cause of Gum¬ 
mosis of Citrus Fruits, 335. Bad. 
Phaseoli , 651. Bad . Solanaceantm 
on Cosmos bipinnahts , Dahlia ro¬ 
sea and Soja max in N. Carolina 
1115. Bad . S , on. Tobacco and 
other Solanaceae in Isle of Euzon 
(Philippines), 875. 

Banda ( Hibiscus esculentus ), 507. 

Banana: Cosmopolites sordidus in 
Philippines, 1126. Fusarium cu- 
bense, Diaprepes ,sp. and Phyllopha- 
ga sp. in Porto Rico, 177. Phoma 
Musae in Philippines, 1119. 

Baratra brassicae : On Peas in Cyren- 
aica, 1240. 

Barley : Helmmthosporium gramineum, 
113. Ophiobolus canceti , mo. 
Puccinia graminis f. sp. Secalis 
and P. g. f. sp. Tritici in Sweden, 
p. 270. 

Balschia, 122. 

Bauhinia sp. : Phenacoccus hirsutus 
in Egypt,. 1009. 

Beans : Bacterium flaccunifaciens in 
S. Dakota, 651. Pests in Brazil, 
664. Pink Grub in Rhodesia, 1403. 
Pseudomonas Phaseoli in Isle of 
Euzon (Philippines), 875. Sigal- 
phus luteipes Parasite of " Bean 
Bruchus " ( Laria rufimana) in 

England, 1241. Sitona criniia in 
Great Britain, 1245. Teracotona 
submacula inS. Africa, 1008. Bean 
Weevil, Control of, 778. Erma 
Bean : Pests in Egypt, 37. 

Beech : Anticryptogamic Mixture 
sed for Preservation of Beech 
Mast in Denmark, 589. 

M Beech ” (Trochocarpa lamina ), 319- 

Beet : Teracotona submacula in S. 
Africa, 1008. 

Beet, Sugar: Correlation between 
Quantity of Aluminium in S. hs 
and Bacterial Infection, 1039. 

Behar (India) : Choanephora Cucur- 
bitarum on Pepper, 343. Rha- 
dinomerus bomb acts bred from Bom- 
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bax malabarica, 357. Vermicula- 

ria Capsici on Capsicum cmnuum 
and C. frutescens, 343. 

Belgium ; Decree of October 25, 
1921, respecting Insectivorous Birds 
and Bird-Catching, 506. 

Bengal (India) : Phenacoccus hirsu- 
tus, Cause of Alteration in Mulberry 
" Tukra ”, 797, 

Betula populifolia : Bee Birch. 

“ Bianca rossa ” of Citrus Fruits 
(Chrysomphalus dictyospermi), 665. 

Birch ; Injuries due to Causes of Che¬ 
mical Origin, in Massachusetts, 
1381. 

Birds : Decree .respecting Insectivor¬ 
ous Birds and Bird Catching in 
Belgium, 506. 

Black-heart: Of Potato in India, 
33 1 * 

Blackwood ( Acacia melanoxylon) , 359. 

“ Bois d’amande ” Pseudaomdia al - 
dabraca in Seychelles, 345. 

“ Boixadura ,, or " Boixat ” of Garlic 
( Sclevotium cepivorum), 784. 

Boll-Weevil, see Anthonomus grandis. 

Bollworm : see Platyedra gossypiella. 

Bombax malabarica : Rhadinomerus 
bombacis reared from B. m. in 
United Provinces and in Behar and 
Orissa (India), 000. 

Bombay (Pres, of) : Undetermined 
Mite as Cause of Alteration of 
Pepper (‘ * Murda 1 ’), 795. 

Bombyx dispar (Lymantria dispar ), 
(Porthetria dispar), 898, 1242, 1247. 

Borneo: Rice Pests in Sarawak, 
1291. 

Bortyodiplodia Theobromae : On Gos- 
sypium punctatum in Dahomey, 

654- 

Botrytis : B. aniherarum-Trifolii on 
Trifolium pratense in Germany, 

, ¥i 402. B. Bassiana , Nat. Enemy 
of Sitona crinita, S. hispidula and 
5. sulcifrons in Great Britain, 1245. 
B. vulgaris on Funkia ovata and 
F. subcordata in Italy, 656. 


Braconidae: New Species of Indian 
Br. 348. 

Brazil: Cerococcus parahybensis on 
Coffee in State of Parahyba, 532. 
Ceroplastes sp. on Mate in State of 
Parana, 221. Coelosternus grani- 
collis on Manihot utiUssima, 790. 
Conotrachelus psidii on Psidmm 
Guayava, 790. Decree of Decem¬ 
ber 21, 1921, No. 15198 Sanction* 
ing the Regulations relating to 
Plant Diseases in Brazil, 644. Ho- 
malonotus coriaceus on Cocoa, 670. 
Insect Pests (General), 664. Me- 
gastes pucialis on Sweet Potato in 
' State of Bahia, 1006. Pests and 
Diseases of Cocoa in State of Bahia, 
p. 1172. Rust: Oat Var. “Ex¬ 
celsior ” resistant, and N. Amer¬ 
ican Species liable to Attack, 241. 

Bruchus : B. irresectus on Phaseolus 
lunatus in Egypt, 37. B. rufima- 
nus, see Laria rufimana. 

Buddleia variabihs : Phyllosticta Mon- 
temavtinii in Italy, 2x1. 

Bulgaria : Agrilus foveicollis on Rose, 
133 . 

Butea frondosa: Rhadinopus buteae 
in the Punjab (India), 357. 

Cabbage : Hellula undalis, Leuco- 
chloe daplidice albidice, Pieris bras - 
sicae catoleuca, Plutella maculi- 
pennis in Cyrenaica, 1240. Pseu¬ 
domonas campestris in Isle of Lu¬ 
zon (Philippines), 875, Teracotona 
submacula in South Africa, 1008. 

Cacao: Diseases and Pests in Bra¬ 
zil, 664 and p, ri8o. In Grena¬ 
da, 576. Monilia : Susceptible Va¬ 
riety from Venezuela in Ecuador, 
427. Sahlbergella theobromae in 
Gold Coast, 1397. 

Cajanus indicus : Phenacoccus hirsu - 
tus in Egypt, 1009. Wilt Disease, 
526. 

California: Bacterium citrarefaciens 
caused by Disease of Citrus Fruits 
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similar to Dry Gummosis, in Italy, 
335. Dmapate wrighti on Washing- 
tonia filifera , 1007. Emophyes spp. 
on Figs and Rubus sp. 673. Paria 
canella on Strawberries 130. Pe~ 
mcilhum expansum on Apples, 1120. 
Pests and Diseases, Control of; 679. 

Calhgrapha exclamationis : On Hehan- 
thus spp. in Manitoba, 1124. 

Calopieryx virgo : Nat. Enemy of 
Tovtnx viridana in England, 895. 

Calosoma sycophanta, 523. 

Cambisan, Tar : In Control of Di¬ 
seases of Hevea , 575. 

Canada: Calhgrapha exclamationis , 
Desmoris constnctus and Mor del- 
listina pustnlata on Helianthus spp. 
in Manitoba, 1124. Mollisia Ear- 
liana on Strawberries in Ontario, 

13S9- 

Canker : Diplodina Castaneae of Chest¬ 
nut in France, 116. Chrysophlyctis 
endobiotica of Potato, Decree re¬ 
specting Control of, in Czechoslo¬ 
vakia, 505, Synchytrium Solani , 
Resistant Vars. of Potatoes in 
Great Britain, 512. 

" Capannette ’ ’ Reed Covering in Con¬ 
trol of Olive Fly (Dacus oleae ), 
219. 

Cape Province : Argopistes oleae and 
A . sexvHiatus on Olive and Wild 
Olive, 890. 

Cape Robin ( Cossypha caffra), 1x08. 

Capsicum : C. anmmm and C. fru- 
tescens : Vermicularia Capsici in 
Behar (India), 343. Capsicum sp.: 
Diaprepes capsicalis in Porto- 
Rico, 790. “Murda'* in Pres, of 
Bombay, 795. Verticillium albo - 
atrum , 1234. 

Cardoon : Pyrame is cardui in Cyren- 
aica, 1240. 

Carica Papaya : Piazurus papaya- 
nus in Brazil, 790. Vermicularia 
Capstci, 343. 

Carolina, North: Bacterium Sola- 
nacearum on ' Cosmos bipinnatus, 


Dahlia rosea and Soja max , 1115. 

Phyllosticta Nicoiiana on Tobacco 
1114. Tetranychus yoihersi on TJl- 
mus sp , 1127. South : Caitlophilus 
latmasus on Seeds, 1402. Sclero- 
tinia cam nculo ides on Moms alba , 
88 7. Tetranychus y other si on Ul- 
mus spp., Quercus alba and Hicoria 
Pecan , 1127. 

Carpocapsa pomonella : On Apricots 
and Peaches in Cyrenaica, 1240. 

Cavya ovata : Rosellinia Caryae and 
Dothichiza Caryae in Michigan, 1238. 

Caryoborus gonagra : Diving on Seeds 
of Albizzia Lebbek in India, 1398. 

Cassia : C. Fistula : Osphila odinae 
in United Provinces (India), 357. 
C. siamea, Immune var. in Cuba, 
808. 

Casuarina stncta : Ganoderma sessile 
hi Argentina, 1001. 

Caulophilus laUnastts : Injurious to 
Seeds in Florida, Georgia and S, 
Carolina, 1402. 

Cecropia , 122. 

Cedar brushes, 339. 

Cedrela Toona : Hypsipyla robusta 
in India, 1398. 

Celerio lineata livornica : On Vine in 
Cyrenaica, 1240. 

Cenangium : C. Abietis on Spruce 
Pine in Switzerland, 787. C. pi- 
niphilum on Pinus ponderosa and 
P. contorta in States of Idaho, 
Washington and Montana, 118. 

Cephalosporimn, 316. C. Acremo- 
nium Parasitic on Aspergillus va¬ 
riants in Italy, 114. 

Ceratonia Siliqua : Phenacoccus hir- 
sutus in Egypt, 1009. 

Ceratopetalum apetalum : Platypus om- 
nivorus in New South Wales, 339. 

Ceraiostomella pilifera , 118. 

Cercocephala elegans : Nat. Enemy of 
Caulophilus latmasus in U. S. A., 
1402. 

Cercospora : C. Arachidis var. macro- 
spora on Peanut in Uombardy, 
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518. C. Batatae on Sweet Potato 
in Philippines, 517. C. Melon - 
genae on Egg Plant in Philippines, 
iit8. 

Cercyonia cilvi : On Citrus spp. in 
Gold Coast, 890. 

Cereals: Rust and the Mycoplasm 
Theory, pp. 269-272, Ophiobolus 
cariceti as Cause of Take-all Di¬ 
sease, 1109-1110. 

Cevococcus pamhybensts : On Coffee 
in State of Parabyba (Brazil), 532. 

Ceroplastes : C. vubens on Acrostich- 
um sp. in Seychelles, 345. C. 
rusci Effect of Crystalline Ferro- 
cyanide of Potassium on this Scale 
Insect, 218. Ceroplastes sp. on 
Mate in State of Parana (Brazil), 
221. Ceroplastes spp. on Maples 
and Plane Trees in Herault, 132. 

Ceutolopha isidis : On Cassia in Cyr- 
enaica, 1240. 

Ceylon : Diseases and Pests of Hemp, 
577- 

Chaetostricha cratitia : Reared from 
Promecotheca reichei, 1397. 

Chalcis hearseyi var. xanthoterus and 
Ch. tackardiae : Reared from Hyp- 
sipyla robusta, 398. 

" Chandiroga ” : Of Pepper, 795. 

Chestnut: Gummosis and “ Maladie 
de Fencre ”, 874, Oak Oidium 

in Emilia (Italy), 214. Cankerous 
Tumours of Diplodma Castaneae 
in France, 116. Prevention of 
Endothia parasitica and " Maladie 
de Fencre ” in Renewal of Chest¬ 
nut Woods in France, 832. 

Chile : Immunity of Potatoes to Di¬ 
sease : Control of " Sarna ” (Oospora 
Scabies) of Potatoes in Island of 
Chiloe, 827. 

Chillies, see Capsicum. 

Chionaspis subcorticalis : On Tomatoes 
and Sida sp. in Seychelles, 345. 

** Chir ” (Pinus tongifoha), 1398. 

Chloryta lybica \ On Vine in Lybia, 
356. 


Choanepkova Cucurbitarum : On Chil¬ 
lies in Behar (India), 343. 

Chohis wattsi : On Pineapple in Gre¬ 
nada, 790. 

Chrysanthemum coronarimn : Bacte¬ 
rium Solanaceannn in Philippines, 
1x16. 

Chrysoboihns sp. On Hem tier a Fomes 

. in India, 1398. 

Chrysomphalus : Chr. auvantii on Ci¬ 
trus Fruits in Kenya (E. Africa), 
354. Chr. dictyospermi : Aspidio - 
tiphagus lounsburyi , Endophagous 
Parasite of ,f Bianca rossa ” of Ci¬ 
trus Trees, 665. On Coelogyne cri- 
slata in Colorado, 00 o. 

Chrysomyxa Abietis : Mycoplasmic 
Theory, p. 277. 

Chrysopa lateralis : Nat. Enemy Te- 
tranychus y other si in Florida, 1127. 

Chrysophlyctis endobiotica : Decree res¬ 
pecting Control of in Czecho-Slo- 
vakia, 505. 

Cicindela sexpunctata : Nat. Enemy 
of Leptocorisa acuta in Philippines, 
5 2 9 - 

Cinchona Ledgeriana and C. sue - 
cirubra : New Micromycetes living 
on these spp. in Indo-China, 1387. 

Cinnamon: Diseases and Pests in 
Ceylon, 577. 

Cinnamomum Camphora : Tetranychas 
y other si in Florida, 1127. 

Citrus : C. decumana and Citrus sp.: 
Leptocorisa ticuta in Philippines, 
529. I eery a purchasi in Provence, 
891. In Spain 1004. Citrus spp.: 
Aleurocanthus waglmni in Cuba, 
1244. Bacterium citvarefaciens, Bact. 
gunimis , 335. Cercyonia citri in 

Gold Coast, 890. Chrysomphalus 
aurantii , in Kenya (E. Africa), 354. 
Exophthalmodes roseipes in Porto 
Rico, 790. Gummosis, Dry, 335. 
In Sicilia, 106. Pseudomonas Citri 
in Isle of Luzon (Philippines), 
875. Vermicularia Capsicr, 343. 
Injurious Insects in Brazil, 664. 
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Claviceps purpurea : On Oats in Al¬ 
geria, 999* 

Chloride of Lime: Cause of Inju- 
rie, 1381. 

Chloropicriu : Disinfection of Cotton 
Seed, 1399* 

" Chlorosis ” Of Pineapple, 1314* Of 
Vine, and Effect of Deep Plough¬ 
ing, 1318. Of Vine, and Treat¬ 
ment with Sulphate of Iron and 
Perchloride of Iron, 509. 

Clover : Sitona hispidrtla and 5 . 
sulcifrons in Great Britain, 1245. 
Red Clover: Researches on " In- 
cappucciameiito ”, 996. 

£f Coach wood ” ( Ceratopetalum ape- 

talmn) , 359. 

Coccidae ■ In Brazil, 664. In Egypt, 
1122. In Seychelles, 345. On Or¬ 
chids in Colorado, 663. 

Coccinella undecimpuctata and C. vi- 
cma, 893. 

Coconut : Homalonotus coriaceus in 
Brazil, 670. Injurious Insects in 
Brazil, 66 4. JPromecotheca reichei 
in Fiji, 1397. Thielaviopsis pa - 
radoxa in Madras (India), 866. 
In Florida, 1237. 

Coelogyne crisiata : Chrysomphahts die - 
tyospermi in Colorado, 663. 

Coffee : Aleurocanthus woglumi in Cu¬ 
ba, 1344. Cerococcus parakybensis 
in State of Parahyba (Brazil), 
532. Injurious Insects in Brazil, 
664. Lachnoptts coffeae and Lachn, 
coffeae montanus in Porto Rico, 
79 o. 

Coix Lacryma- Jobi van Mayuen : Re¬ 
sistance to Locusts in Philippines, 
412/ 

Coleosporium Campanulas ,, C. Com - 
posit arum : Mycoplasmic Condition, 

P. Zjy. 

Colias croceus minor : On Lucerne, 
1240. 

Colletotriohum : Coll. Gossypii ' Me- 
tagenetic Stage of Glomerella Go$- ~ 
sypii Injurious to Cotton in Phi¬ 


lippines, 517. Coll . Kaki on Dios- 
pyyos Kaki var. Kiombo in Italy, 
213. Coll. Bind emu thianum : My- 
coplasmic Condition, p. 277. 

Colorado : Laspeyresia pomonella Ob¬ 
servations on Life History, 523. 
Scale Insects on Orchidaceae, 663. 

Colorado Beetle (Leptinotarsa decern - 
hneata) 872, 897, 1124. 

Compsilura concinnata : Parasite of 
Pieris brassicae ill France, 125. 

Conoderus bifoveatus : On Tobacco 
in Cuba, 1243, 

Conotrachelus psidii : On Psidimn 
Guayava in Brazil, 790. 

Copper : Active Principle in Sprays, 
112. 

Coriarachne versicolor : Living on Las- 
peyvesia pomonella in Colorado. 

Corkwood (Schizomeria ovata), 359, 
5 2 3 - 

Corticium vagum var. Solani : On 
Potato in Argentina, 652. 

Cosmopolites sordidtis : On Banana and 
Abaca in Philippines, 1126. 

Cosmos bipinnatus : Host of Bacterium 
Solanacearum in N. Carolina, 1115. 

Cotton : Anthonomus grandis (Bol. 
Weevil). In U. S. A., 1395. Resist¬ 
ant <£ Meade ” Variety in U. S. A., 
713. Law relating to Control of 
Pink Boll Weevil and of Seeds 
of Cotton Plant in Egypt, 507- 
Aphis gossyph in Sudan, 593. 
Botryodiplodia Theobromae in Dal 
homey, 654. Colletotnchum Gossy¬ 
pii, in the Philippines, 517. Di¬ 
seases, pp. 935-938. Disinfection 
of Seeds with Chloropicrin, 1399* 
Exophthalmodes roseipes in Porto 
Rico, 790. Helioihts armigera in 
S. Africa, 572. Injurious Insects 
in Brazil, 664. Qxycarenus spp. and 
Dysdercus spp. (Cotton Stainers); 
Resistant Types in Montserrat, 
(West Indies), 368. Phenacoccus hir¬ 
suties in, Bengal, 797. Platyedra 
-gossypiella (Pink Bollworm) and 
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the Nat. Enemy Triphleps tantihis 
in India, 526. Pseudomonas Mal- 
vaceamm in Isle of Luzon (Phi¬ 
lippines), 875. 

Cotton Antliracnose (Glomerella Gqs- 
sypii), 517- 

Cotton Stainers ( Dysdercus and Oxy- 
carenus spp.), 368. 

Crioceris viridissima : On Asparagus 
sp. in Kenya (E. Africa), 890. 

Cronartium ribicola- In Pennsyl¬ 
vania, 119. Mycoplasmic Condi¬ 
tion, p. 277. 

“ Croste nere delle foglie dell’acero ” 
(Rhytisma acermum), 117. 

Crotalaria juncea and C. usaramoen- 
sis : Fusanum sp. in Tonkin, 516. 

Cuba: Aleuvocanthus woglumi on 
Fruit Trees, New Method of Con¬ 
trol, 1244. Cassia siamea , Immune 
to Attack, 808. Conoderus bifovea- 
tuSy Heteroderes amplicollis and Meg - 
apenthes opaculus on Tobacco, 1293. 

Cucumber : Mycosphaerella citrul- 
lina in Japan, 1235. Verticil- 
Hum albo-atrum, 1234. 

Cucumis : C. Melo : Lochmaea san- 
guinolenta. in Catalonia (Spain), 222. 
C. sativus : Tetr any chits y other si 
in Florida, 1127. 

Cucurbitaria sp., 516. 

Cucurbitaceae : Mycosphaerella cttml- 
lina in Japan, 1235. 

Currant, Red: Resistance to Sphae- 
rotheca mors-uvacy 205. 

Cuscuta : C. arvensisy 208. C. Tri - 
foliiy C, Epithymum var. Trifolii 
(Biological Observations), 889. 

Cyamopsis psoraloides : Mite in Pres, 
of Bombay (India), 795. 

Cycloconium oleaginum , 219. 

Cynodon Dactylon : Leptocorisa acuta 
in Philippines, 529. 

Cyrenaica: Lepidoptera, 1280. 

Cytisus biflorus : Sitona cnnita in 
Great Britain, 1245. 

Cytosporina citriperda : On Mandarin 
Oranges in Italy, 657. - 


Czecho-Slovakia: Decree respecting 
Control of ChrysopJilyctis endobio - 
ticay 505. 

Dactylis glomerata : Puccima gra- 
minis f. sp. A venae in Sweden, 
p. 270. 

Dactyloctenimn aegyptiacum : Lep¬ 
tocorisa acuta in Philippines, 529. 

Dactylopius bromeliae, 797. 

Dacus oleae : Control by Means of 
" Tyotrionte ” System of Traps 
(“ Capanette dachicide ") in Spain 
and Italy, 219. Control during 
1920 in Greece, 350. See also 
Olive Fly. 

Dahlia : D. rosea : Bacterium Sola- 
nacearum in N. Carolina, 1115. 
Dahlia sp. : Mite in Pres, of 
Bombay, 795. 

Dahomey : Botryodiplodia Theobromae 
on Gossypium punctatum t 654. 

Dakota, North: Stem Rust of Wheat 
(Puccinia grammis), 159. South : 
Bacterium flaccumfaciens on Beans, 

631. 

Dalbergia Sissoo, 217. 

Date Palm: “ Doud ” in N. Africa, 
675. Scale Insect (Phoenicococcus 
marlatti) liable to Attack Cuttings, 
435. Injurious Insects in Mesopo¬ 
tamia, 5S4, 1316. 

Dendrophoma Cinchonae . On Cin¬ 
chona in Indo-China, 1367. 

Denmark : Anticryptogamic Solu¬ 
tions in Preservation of Acorns 
and Beech-Mast, 589. 

Derolus disctcollis : On Heriliera Po¬ 
mes in India, 1398. 

Desmoris constnctus : On Helianthas 
in Manitoba, 1124. 

Diabrotica vittata , D. trivittata, *and 
D. 12-punclata : Parasites of Ho¬ 
rn ar did a benigna in IJ. S. A., 216. 

Diadiplosis indica : Parasite of Phe- 
nacoccus virgatus in Bengal, 797. 

Diaprepes : D. capsicalis on Capsicum 
sp. in Porto Rico, 790. Diaprepes 
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sp. : On Banana in Porto Rico, 177. 

Diapiis furtivus : On Shorea robusta 
in India, 1398. 

Diaspis : D. ( Aulacapsis) flacourtiae 
on Flacourtia in Seychelles, 345. 
D. boiscHtvalii on Laehocaitleya 
Hybr. Victor iae and Odontoglos- 
sum Rossii in Colorado, 663. 

Diatraea saccharalis : Resistant Varie¬ 
ties of Java Sugar-Cane Seedlings, 
270. 

Dibrachys clisiocampae : Parasite of 
Easpeyresia pomonella in Valley of 
Grand Colorado, 523. 

Didymosphaeria Euphorbiae, 797- 
“ Die-back” of Chillies, 343. 

Digiiaria consangitinea : Leptocorisa 
acuta in Philippines, 529. 

Dmapate wrighti : On Washingtonia 
filifera in California, 1007. - 

Diorthus simplex : On Heritiera Po¬ 
mes in India, 139S. 

Diospyros Kaki var Kiombo : Col- 
letotnchum Kaki in Italy, 213. 

Diplodia : D « ilicina y 997. D. Theo- 
bromae , 516. 

Diplodina Castaneae : On Chestnut 
in France, 129. 

Dipier ocarpus : Alcides dipteroc-arpi 
reared from Seeds in United Pro¬ 
vinces (India), 357. 

Dipteron, Undetermined : On Lucerne 
in France, 129. 

Dolichos JLablab : Vermicularia Cap¬ 
sid , 343. 

Doryphora : D . decemlineata , see Eep- 
tinotarsa decemlineata . D. Sas¬ 
safras : Platypus omnivorus in New 
South Wales, 356. 

Dothichiza Caryae : On Cary a ovata 
in Michigan (U. S.), 1238. 

Dothidella Ulei : On Hevea brasi - 
liensis in S. America, 342. 

Dothiorella Sanninii : Cause of Scab 
on Pomegranates in Italy, 659. 

Dreyfusia nusslini : White Fir Beetle 
in Switzerland, 678. 

Drosophila rubrostriata : Parasite of 


Pier is brass icae in France, 125. 

Dryinidae : Hymenopteron Parasite 
of Idiocerus athinsoni , J. clypeahs , 
and I . mveosparsus in India, 894. 
F>ry rot ” ( Fusanum sp.) of Po¬ 

tato in India, 391. 

Dutch Fast Indies : Tests of Arto- 
carpus spp. and Tectona grandis , 
1406. 

Dysdercus spp. : On Hibiscus Sab- 
danffa var. altissima in Federated 
Malay States, 420. Resistant Cot¬ 
ton Varieties in Montserrat (West 
Indies), 368. 

Earias insulana anthophilana: On 
Gossypiwn barbadense and Hibis¬ 
cus esculentns in Cyrenaica, 1240. 

Egg Plant: Acherontia atropos in 
Cyrenaica, 1240. Bacterium Sola- 
nacearum in Philippines, 1116, 
Cercospora Melongenae in Philip¬ 
pines, m8i Verticillium albo - 
atrum , 1234. 

Egypt: Coccidae, 1122. Cotton Boll- 
worm (Platyedra gossypiella), 263. 
Law relating to Control of Boll 
Weevil and Seed of Cotton Plant, 
507. Pests and Diseases of Lima 
Bean ( Phaseohts lunatus ), 37. Phe- 
nacoccus hirsutus on Various Plants, 
1009. 

Eleusine indica : Apophyllia nmrina 
in Rhodesia, 1403. Leptocorisa 
acuta in Philippines, 529. 

Elm : Effect of Chloride of Lime on 
Trees, 1381. 

Elymus : E. arenarins : Puccinia gra - 
minis f. sp. Secalis in Sweden p. 270. 
Elymus sp. : Ophiobolus car ice ti, 
1 no. 

Empis livida (?) : Flat. Enemy Tor- 
trix viridana in England, 895. 

..Empoasca mali : Cause of Tip burn 
of Potatoes in U. S. A., 522. Artifi¬ 
cial Production of Tip-bum, or 
Hopper-burn in U. S. A,, 2x5, 
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Bmp Idao : Dipteron of this Fain, pro¬ 
bably Empis Uvula Nat. Enemy 
of Tovtrix vividiana in England, 
&)5* 

Encyvtus cotter clli : Bred from Sahl- 
bergella theobvomae , 1397. 

Endolhia parasitica : Control Methods 
in Renewal of Chestnut Woods 
in France, 832. 

Entomosporium sp. : On Loquat in 
Cape Province (S. Africa), 786. 
Ephestia kuelmiella : On Castor Oil in 
Cyrenaica, 1240. 

Epicauta E. adspersa on Potato hi 
Argentina, 652. E. atomaria on 
Fruits in Brazil, 664. 

Epipyrops. fuliginosa : Parasite of 
Idiocerus atkinsoni , I. clypealis and 
I* mveosparsus in India, 894. 
Eriophyes spp. : On Figs and Rubus 
sp. in California, 673. 

Eriosoma lanigera : Aphelinus mail, 
American Parasite of Woolly Aphis 
introduced into France, 126. 
Eristalis tenax : Isavia Eristalidis in 
Japan, 347. 

Eryobotrya japonica, see Loquat. 
Erythrina spp. : Phenacoccus hirsu¬ 
te s in Egypt, 1009. 

Etiella zinchenella : On Phaseolus lu- 
natus in Egypt, 37. 

Eublemma sp. (allied to quadrili- 
neata) living on Phenacoccus hir- 
sutus in Bengal, 797. 

Eucalyptus : E. Globulus : Ganodevma 
sessile in Argentina, 1001. Euca¬ 
lyptus sp. : Tetranychus y other si in 
Florida, 1127. 

Eugenia : E. caryophyllata : Pseudao- 
nidia iota in Seychelles, 345. E. 
Jaman : Rhadinomems diversipes 
bred from E. j. in United Pro¬ 
vinces (India), 357. Eugenia sp. : 
Rhadinomems subfasciatus bred from 
E . sp. in Punjab, 357. 
Euprepocnemis plorans : On Phaseo¬ 
lus lunatus in Egypt, 37. 

Euxoa exclamationis and E, segelum ; 


On Garden Crops in Cyrenaica’ 
1240. 

Exoascus deformans : On Citrus Fruits 

' and Cotton in Porto Rico, 790. 

Experimentation : Institute of Plant 
Pathology and Researches at 
Rothamsted (England), 1250. 

Fabraea maculata, 786. 

Fagopymm Fagopymm : Pyrausta 
penitalism U. S. A., 1125. 

Fennel: Papilio machaon , in Cyrenai¬ 
ca, 1240. 

Fig: Eriophyes sp. in California, 
673. Injurious Insects in Brazil, 
664. Simaethis nemorana in Cyre¬ 
naica, 1240. 

Fiji: PromecotJieca reichei on Coco¬ 
nut, 1397. 

Flacourtia : Diaspis ( Aulacaspis ) fla- 
conrtiae in Seychelles, 343. 

Flax: Xylina exoleta in Cyrenaica, 
1240. 

Florida : Caulophilus latinasus , Dama¬ 
ge to Seeds, 1402. Mosaic trans¬ 
missible, of Lettuce, 105. Te¬ 
tranychus y other si on Avocado, etc., 
1127. Thielaviopsis on Coconut, 
1237. Xylostodoris luteolus on Oreo- 
doxa regia , 223. 

Fomes : F. annosus, 120. Fames sp. 
on Rubber in Malaya, 716. 

“ Formica argentina ” (Indomyrmex 
humili$)> 873. 

Formicides: In Brazil, 664. 

Formosa, see Japan. 

" Formosa ” Spanish Vine attacked 
by Mildew in Italy, in. 

France: Aphelinus mail, American 
Parasite of Woolly Aphis intro- 

* duced from U. S. A., 126. Diplo- 
dma Castaneae on Chestnut, 116. 
Dipteron, Undetermined on Lucerne, 
129. Endothia parasiiica and 1 f Ma- 
ladie de l’encre ”, Means of Preven¬ 
tion in Renewal of Chestnut Woods, 
832. Glyphodes unionalis 011 Jas¬ 
mine in Var. 672. Hypopia caes - 
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truni on Asparagus, 1240. Icerya 
purchasi : Near Paris, 131 ; In 
Herault, 132; In Provence, 891. 
Leptmoiarsa decemhn&ata in Gi¬ 
ronde, S99. Control of, 772. Ly- 
manlyia dispar {JBomhyx dispar) of 
Apricot Trees, in Vaucluse, 898. 
Neurotoma nemovalis on Peach, 
353 - Operophthera (Cheimatobia) 
bvumata , Control of, 1005. Phtho- 
rimaea operculella (Potato Tuber 
Moth) in Herault, 220. Phytoph- 
thova infestansy Immune Potato 
Hybrids, 248. Pieris brassicae , 
Parasite of Apanteles glomeratus, 
Compsilura concmnaia , Drosophila 
rubrostriata and Phora chlorogastva, 
125. 

Fruit Fly : In Brazil, 664. 

Fumigation: Economy in Hydro¬ 
cyanic Fumigation, 127. 

Fitnkia ovata and F. subcordata : 
Botrytis vulgaris in Italy, 656. 
Fusafine ", it 3, 

“ Fusariol ”, 113. 

Fusarium : F . cubense on Banana in 
Porto Rico, 177. F. Lycopersici 
(Sleepy Disease) of Tomato in 
Great Britain and the Channel isles, 
1234. F. nivale : Resistance of 
Wheat X Rye Hybrids in Russia, 
818. F. Solaniy Dry Rot of Potato 
in Argentina, 652. F . udum, F. 
vasinfecHtm , 516. FusaHum sp. 

Probable Cause of Disease of Cro- 
lalaria juncea and C. usaramoensis 
in Tonkin, 516. Cause of Dry Rot 
of Potato in India, 331. Injurious 
to Tomato in N. Queensland, 1117- 
Fusarium spp. 113. 

Fusicladium : F . pivinmn, Control 
methods in Cape Province (S. A- 
frica), 780. Fusicladium sp. on Do- 
quat in Cape Province. 

Ganodbrma sessile: On Fruit and 
Forest Trees in Argentina, 1001. 


Garlic : Sclerotium cepivovum in Ca¬ 
talonia (Spain), 784. 

Georgia: Caulophilus latinasus Harm¬ 
ful to Seeds, 1402. m PyllosUcia 
congesta on Primus iriflora , 344. 

Germany : Botrytis anthevarum-Tri- 
folii on Trifolium pvaiense , 402. 

” Germisan ”, 113. 

Ghessab (Pennisefotm spicatum) , 1056. 

Glenea sp. : On Heritiera Fomes in 
India, 1398. 

Glomerella Gossypii , 517. 

Glycine : G. Soja : Bacterium ftac- 
cumfaciens, 651. Glycine sp.: Ice¬ 
rya ptirchasi in Herault, 132. 

Glyphodes : G. crameralis (== Marga- 
roma caesalis ) : 1406. G. unionalis 
on Jasmine in Var. (France) 672. 

“ Goja ” of Pepper, 795. # 

Gold Coast: Cercyonia citri on Ci- 
irus spp., 890. Sahibergella theo - 
bromae 011 Cocoa, 1387. 

Gossypimn: G^ barbadense ; Earia$ 
insulana anthophilana in Cyrenai- 
ca, , 1240. G. hevbaceum : Verti - 
allium albo-atrum ,1234. G. punc~ 
tatum (G. barbadense) : Botryodi - 
plodia Theobromae in Dahomey, 654. 

Gourliea decorticans : Ganoderma ses¬ 
sile in Argentina, 1001. 

Grasses: Ophiobolus cariceti cause of 
" Take-all ” Disease, in New York 
State. 1109. 

Great Britain : England: — Ba¬ 
cillus carotovorus , on Violets, 1236. 
Plant Pathological Researches at 
Rothamsted Experiment Station, 
1250. Sigalphus luteipes Parasite of 
Laria ntfimana “Bean Bruchus ”, 
1241. Sph aeroiheca mors-uvae , Com¬ 
paratively Resistant Red Currant 
Varieties, 208. Tortrix viridana 
Nat. Enemies of, 895. Scot- 
11 a n d : Phomopiis Pseudotsugae 
Parasite of Larix leptolepsis 
and Tsuga Albertiana, 121. Ge¬ 
neral: Sitona crinita t 5 . hispi - 
dula and S. sulcifrons injurious to 



Iveguminosae, 1245. Synchytrium 
Solani , Resistant Potato Varieties, 
512. 

Grass Grubs (Earvae of Odontria], 
396. 

Greece: Lasioptera berlesiana on 
Olive, 350. Control of Olive Fly 
(Dacus oleae) in 1920, 350, Vine 
Phylloxera, 1317. 

Gvegarina spp.: On Sitona hispidula 
in Great Britain, 1245. 

Grenada: Cholus wattsi on Pine¬ 
apples, 790. Pests of Cocoa, 576. 
Grevillea : G. robusta : Phenacoccus 
hirsutus in Egypt, 1009. Tetra¬ 
nychus y other si in Florida, 1127. 
Grevia subargentea, 122. 

Grey Pyralis ( Steganoptycha pinico- 
lana), 677, 

Gryllidae, 793- 

Guignardia Yevsini: On Cinchona in 
Indo-China, 1357. 

Gummosis: Of Chestnut/ 874, Dry 
Gummosis of Citrus Fruits, 106, 
335 * 

HbarX Rox, of Potato in India, 321. 
Hedysamm coronarium , see Sainfoin. 
Helianthus: H. annuus var. peiio- 
laris and H. giganteus: Calligrapha 
exclamationis, 1124. Helianthus 
spp. : C. e, and Mordellistina pu- 
stulata hi Manitoba, 1124. 
Heliothis armigera : On Cotton in S. 
Africa, 572. 

Hellula undalis : On Cabbages in 
Cyrenaica, 1240. 

Hehninthosporium : H. gramineum, 
113. H. macrocarpum on Peach in 
Piedmont (Italy), 888. Helmintho- 
sporium sp. on Rice in Pres, of 
Madras (India), 883. 

Heritiera : H. Fames Host of Chry- 
sobofhris sp., Derolus discicollis 
Diorthus simplex, Glenea sp.; 
Platypus uncinatus , Trigonura ru- 
ficaudis and T. ienuicaudis in In¬ 
dia, 1393. 


Heteyoderes amplicollis : On Tobacco 
in Cuba, 1293. 

Hevea braszliensis : Cambisan Tar in 
Control of Various Diseases, 575. 
Dothidella Ulei in S. Africa, 342. 

Hibiscus : H. cannabinus and H. 
esculenius : Farias insulana autho- 
philana in Cyrenaica, 1240. H. 
Sabdarijfa var. altissima : D'ysder- 
cus spp. in Fed. Malay States, 
420. Hibiscus spp. : Phenacoccus 
hirsutus in Egypt, 1009. 

“ Hibiscus Mealy Bug ” {Phenacoc¬ 
cus hirsutus), 1009. 

Hicoria Pecan : Tetranychus y other si 
in S. Carolina, 1127. 

Hippocrepis ciliata : Uromyces Hip- 
pocrepidis ih Macedonia, 107. 

Hippotion celerio : On Vines in Cy¬ 
renaica, 1290. 

Homalonotus coriaceus : On Coconut 
in Brazil, 670. 

Hopper burn of Potato, see Tipburu. 

Hops: Forms Resistant to Mildew 
(Sphaerotheca Humuli), 207. 

Hordeum : Ophiobolus cariceti, 1110. 

Howardula benigna: Parasite of Dia- 
brotica vittata, D. trivittata and D. 
iz-punctata in U.S. A., 216. 

Humulus Lupulus, see Hops, 

Hypopta caestrum : On Asparagus in 
France, 1246. 

Hypsipyla : H. robitsta on Cedrela 
Toona, Natural Enemies of, 1398. 

Hystrix : H. javanica , 1406. Hystrix 
sp. : Ophiobolus cariceti , 1110. 

Icacorea paniculata : Tetranychus 
yothersi in Florida, 1127. 

Icerya purchasi : In Plerault, 132. 
In Provence, 891. Near Paris, 
131. On Citrus sp. in Spain, 1004. 
Control with Novius cardinalis , 892. 

Idaho (State of) : Cenangium pini- 
philum on Pines, 118. 

Idiocerus aikinsoni , I. clypealis and 
I. niveosparsus on Mango in India 
and Nat. Enemies, 894. 
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Ilex paraguariensis , see Mate. 

e< Incappucciamento ” of Red Closer, 
996 . 

Jnrlia : Bacillus Solanacearum (Ring 
Disease) and j Fusarmm (Dry Rot) 
of Potato, 331. “ Black Heart ” 

and “ Heat Rot”, 331. Braco- 
nidae, Hew indian Species, 348. 
Idiocertts atkinsom , /. clypeahs , 

J. mveosparsus on Mango and 
Their Nat. Enemies, 894. Ortolus 
luieolus (= O. melanocephalns), Use¬ 
ful Bird, 217. Smut of Sorghum 
(Sphacelotheca Sorghi), Influence of 
Temperature on the Distribution, 
1233. Phthorimaea operculella Po¬ 
tato Moth, 331* Tnphleps tan- 
tilus Nat. Enemy of Platyedra gos - 
sypiella , 526. Upupa epops tndzca , 
Useful Bird, 793. See also. Behar 
and Orissa, Bengal, Bombay, Ma¬ 
dras, Punjab and United Provinces. 

“ Indian Black-headed Oriole ” ( Ovio - 
lus luteolus), 217. 

" Indian hoopoe” ( Upupa epops in- 
dica) , 703. 

Indo-China : New Micromycete on 
Cinchona Spp., 1387. 

Ink Disease, see “ Mai de Tencre 

Insecticide, see Spraying. 

Iphiaulax dubitorus : Nat. Enemy of 
Laphygma exempta in Queensland, 
53 * ■ 

Ips : T. longifolia on Pmus longifolia 
in India, 1398. I. pini on Pinns 
divancata and P. resin osa in 
Minnesota, 1228. 

Iraq, see Mesopotamia. 

Iridomyrmex humihs : Ministerial Or¬ 
der announcing Precautions to 
be taken against Propagation in 
Italy, S73. 

Isaria Enstalidis : on Eristails tenax 
and /, Cosmopsaltriae, I . japonica in 
J apan, 347. 

Italy : Anuraphis persicae on Peach 
in Piedmont, 888. Aspergilhts va¬ 
riants on Maize, 114. Botrytis vul- 
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garis on Funkia spp., 656. On 
Rose, 656. Cercospora Arachi- 
dts var. macrospora on Peanut in 
Lombardy, 518. C hrysomphalus die - 
tyosparnvi “ Bianca rossa ” of Ci¬ 
trus Fruits, Host of Aspidtotus 
lounsburyi introduced into Italy, 
665. Colletotrtchum Kaki : on 
Dtospyros Kaki var. Ktombo, 214. 
Cytosponna citriperda on Manda¬ 
rins, 657. Dacus oleae (Olive Fly): 
Value of Lotrionte “ Capannette ” 
System as Means of Control, 219. 
Dothiorella Sanninii of Pomegra¬ 
nate, 659. Gummosis, Dry, of 
Citrus Fruits in Sicilia, 106, 335. 
Helminthosportum, macrocarpnm on 
Peach in Piedmont, 888. Irido- 
myrmex humihs , Ministerial Order 
announcing Precautions to be tak¬ 
en against Propagation, 873. Las- 
peyresia molesta on Almond and 
Apricot in Liguria, 134. Macro - 
phoma flaccida on Dried Grapes, 

115. Mai secco *’ of Citrus Fruits 
of the Fruit Trees attacked by Simi¬ 
lar Disease, 335. Microsphaera 
quercina on Oak in Sicilia, 1x21. 
Microstroma Tonellianum on Mul¬ 
berry in Marche, 1002. Monilia 
cinerea on Peach in Piedmont, 
888. Mycological Flora in S. Italy, 
Contribution to, 997. Oidium , on 
Oak in Sicily, 1121, On Chestnut 
in Emilia, 2x4. Oidium farinosum 
on Apples, 1121. Oidium leuco- 
comum on Peach in Piedmont, 
888. <e Oidio bruno 99 of Goose¬ 
berry (Sphaerotheca mors-uvae) in 
Piedmont, 785. On Ribes spp., 
112i. Panicum erectum and P. 
phyllopogon on Rice, 1003. ZV- 
niciUium crustacetim on Quince, 520. 
Peronospora, “ Formosa ” Vine 
Var. Resistant, hi. Pavana 
“ Italian var. Resistant, 831. Pe¬ 
ronospora Trifoliorum on Lucerne 
from Argentina,. 653. Phyllostic - 



ia Montemartinii, on Buddleia va- 
riabilis, 211. Rhytisma acerinum 
(Melasmia acerina) and Rhyt. punc- 
tatum on Maple, 117. Rhyt. sali - 
cinum (Melasmia salicina) on Salix 
vimmalis , 117. Rhizopus nigri¬ 

cans : On Pumpkins, 519. Sain¬ 
foin, Pests of, in Sicily, 608. Smut 
of Tomato, 1000. Sphaerotheca mors - 
uvae : on Ribes spp., 1x21. Vine, Di¬ 
seases of, in Sicily, 586. I thorn 
fusca : Nat Enemy of Harmful 
Coleoptera in Australia, 1396. 

Japan: Government Enactments in 
Formosa regulating the Importa¬ 
tion and Exportation of Plants, 
504. Isaria Eristalidis Nat. Ene¬ 
my of Eristalis tenax , 347. Mycos- 
phaerella citntllina on Various Cu- 
curbitaceae, 1235. 

Japanese Plum (Prunns triflora ), 344. 

Jasmine: Glyphodes unionahs in 
Var (France), 672. 

Jassidae, 894. 

Java: Sugar Cane Var. resistant to 
Disease and to Diatraea saccharahs, 
270. Pests of Avtocarpus spp., 1406. 

“ Jowar ”, 1233. 

Juglans cinerea, J . mgra, J. regia, 
J . Sieboldiana : Rhagolehs snavis 
inU. S. A., 355. 

" Juniper Webworm ” (Ypsolophus 
marginellus), 533. 

Juniperus communis and var. aurea, 
depressa, hibernica , horizontalis : 
Ypsolophus marginellus in New 
Jersey (U. S. A.), 533. 

Kansas (U. S.) : Rust and Ustilago 
Avenae, “ Kanota ” Oat Var. Re¬ 
sistant, 35. 

Kenya: Chrysomphalus aurantii on 
Citrus Fruits, 354. Crioceris viri- 
dissima on Asparagus , sp., 890. 

" Kokadva ” of Pepper, 705. 

Labrorhynchus nigricornis 1 Nat. 


Enemy of Tortrix viridana in Eng¬ 
land, 895. 

Lachnopus coffeae and Lachn. cofjeae 
montanus : On Coffee in Porto 
Rico, 790. 

Laeliocattleya, Hybr. Victorlae : Dias - 
pis boisduvalii in Colorado, 663. 

Lagenaria vulgaris var. Gourda : My- 
cosphaerella citrullina, 1235. 

Laphygma : L. exempta on Sugar 
Cane and Maize in Queensland, 
1531. L. exigua on Garden Crops 
in Cyrenaica, 1240. 

Larch: Steganoptycha pinicolana in 
Switzerland, 677. 

Laria rufimana : Host of Sigalphus 
luteipes in England, 1241. 

Larix leptolepis : Phomopsis Pseudo - 
tsugae in Scotland, 121. 

Lasioptera berlesiana : On Olive in 
Greece, 250. 

Laspeyresia : L. molesta in Peach 
and other Fruits in Liguria, 134. 
L. pomonella in S. Africa, 780. 
Observations in Colorado, 523. 
L. pomonella var. simpsonn, 523. 

Lathynis odoratus , 343. Xyhna exoleta 
in Cyrenaica, 1240. 

Lavender (Lavandula vera) : Pholiota 
praecox in France, 1357. 

Leaf-blight: of Chestnut and Peach 
(Entomosporium sp.) in S. Africa, 
786. 

Leaf-Spot of Strawberry (Myco- 
sphaerella Fragariae), 1389. 

Lechnops psidii : On Psidium Guayava 
in Porto Rico, 790. 

Lemon: Dry Gummosis in Italy, 
335' 

Leptinotavsa decemlineata , 1124, In 
the Gironde, 797. Control Mea¬ 
sures in France, 872. 

Leptoconsa acuta : On Rice in Phi¬ 
lippines and L. varicornis, 529, 

Leptothvips mail : Nat. Enemy of Te- 
Uanychus yothersi in Florida, 1127. 

Lettuce: Mosaic, Transmissible, in 
U. S. A. especially in Florida, 105. 
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Tevacotona submacula in S. Africa, 
1008, 

Leucocloe daplidice albidice : On Cab¬ 
bage in Cyrenaica, 124. 

Leucopyis sp.: Nat. Enemy of Aphis 
sorghi and A. gossypii injurious 
to Sorghum and Cotton respecti¬ 
vely in Sudan, 893. 

Ligustrttm , sp. : Effect of Ferrocya- 
nide of Potassium, 218. Glyphodes 
umonahs, 672. 

L ilium bulbtferum : As Weed in Prus¬ 
sia, 1239. 

Liophron : Nat. Enemy' of Sitona 
sulcifrons in Great Britain, 1245. 

Lochmaea sanguinolenta : On Melon- 
in Catalonia (Spain), 222. 

Locusta (Pachytylus) : Revision of the 
Genus, 346. L. danica, L. mi - 
gvatoria, L. migratonoides , L. par - 
dalina , 346. Locusts in Brazil, 

664. 

Eocustana pardalina and L. solitaria , 
346 - 

Eolium : L. perenne : Puccini a lo- 
liina in Macedonia, 10. Urocystis 
Bohvari in Spain, 782. 

Lopidea sp. : I giving on Rhagoletis 
suavis in XT. S. A., 355. 

Eoquat: Scab {Fusicladium pirinum 
var. Friobotryae ), 786. 

Lotrionte (Method) : For Control of 
Olive Fly, 219, 

Lucerne : Colias croceus minor in Cy¬ 
renaica, 1240. Cuscuta Epithy - 
mum var. Tnfolii , 889. Dipte- 

ron. Undetermined in France, 129. 
In Italy, 794. Peronospora Trifo - 
liorum on Lucerne of Argentina 
Origin, in Italy, 653. Sitona his - 
pidula in Great Britain, 1245. 

Luzon (Isle of) : Bacterial Plant Di¬ 
seases, 875. 

Eybia: Chloryta lybica of Vine, 

35 6 * 

Lycopersicum esculentum : Septona Ly - 
copersici var. europaea in Catalo¬ 
nia (Spain), 777, 


Lymaniria: E. dispar in Spain, 791. 
On Apricots in Vaucluse (France, 
898. L. monacha , 358. 

JLysimachia quadvifolia : Injuries due 
to Causes of Chemical Origin, 1381. 

Macacus cynomolgus : .On Tectona 
grand is in Dutch East Indies, 1406. 

Macedonia: Fungi, 107. 

"Macoda"' of Pepper, 795. 

Macrodactylus suturalis : On Fruit 
in Brazil, 664. 

Macrophoma flaccida : On Dried Gra¬ 
pes in the Marches (Italy), 115. 

Madras : Helrmnlhosporium sp. on 
Rice, 883. Sympiezomias beesoni 
on Tectona grandis, 357. Thiela- 
viopsis paradoxa on Coconut, 886. 

Maize : Apophyllia murina in Rho¬ 
desia, 140 3. Aspergillus varians 
in Italy, 114. Lapkygma exempta 
in Queensland, 531. Pests in Brazil, 
664. In S. Africa, 565. " Pink 

Grub ” in Rhodesia, 1403. Plutella 
macuhpennis and Pyrausta nubilalis 
in Cyrenaica, 1240. 

Malacosoma neustria : Observations 
in Spain, 791. 

Malaya : Fomes sp. on Rubber, 716. 

Mallotus philippinensis : Rhadmome- 
rus malloti bred from M. p. in 
United Provinces (India), 357. 

Malvaceae : Rust of, pp. 272-273- 
277 and R. 108. ‘ 

Mandarin : Cytospovina citriperda in 
Italy, 657. 

Mangifera indie a , 343. Tetranychus 
yothersi in Florida, 1127. See also 
Mango. 

Mango : Aleurocanthus woglumi in 
Cuba, 1124. Idiocerus atkinsoni , 
I. clypeahs and I. niveosparsus and 
Nat. Enemies in India, 894. 

Manihot utilissima : Coleosternus gra- 
jntcollis in Brazil, 790. 

Maple : Ceroplastes rubens in Sey¬ 
chelles, 345. Ceroplastes sp. in 
Herault (France), 132. 
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Marasmius Sacchari : Resistant J ava 
Sugar Cane Varieties, 270. 
Margaronia caesahs : On Artocarpus 
elastica, A. integra and A. rigida 
in Dutch East Indies, 1406. 
Marssonia Potentillae : On Strawber¬ 
ries in Ontario (Canada), 1389. 
Massachusetts; Injuries to Weymouth 
Pines due to Causes of Chemical 
Origin, 1381. 

Mate: Ceroplastes sp. in State of 
'Parana (Brazil), 221. 

" Meade ", Cotton Var. resistant to 
Boll Weevil (Anthonomus grandis) 
in U. S. A., 713. 

Mecistocerus fumosus : On Pinus Ion - 
gifolia in United Province and 
Punjab (India), 357. 

Medlar, see Loquat. 

Megapenthes opaculus : On Tobacco 
in Cuba, 1243. 

Megastes pucialis : On Sweet Potato 
in State of Bahia (Brazil), 1006. 
Melampsora salicina: Mycoplasmic 
Theory, p. 277. 

Melanospora sp. 516. 

Melasmia acerina and M. salicina : 
On Acer campeslre and Salix 
viminahs resepectively, in Italy, 
iij. 

Melolonfhinae, 793. 

Melon: Lochmaea sanguinolenta in 
Catalonia (Spain), 122, Mycosphae- 
rella ciirullina in Japan, 1235. 
Melyridae, 1403. 

Mercury, Salts of: In Anticryptoga- 
mic Treatment of Seeds, 113. 
Mesopotamia; Disease and Pests of 
Date Palm, 584, 1316. 

Metopius unifestratus : Nat. Enemy 
of Laphygma exempta in Queensland, 
53 1 ' 

Michigan : Rosellinia Caryae and Do- 
thichiza Caryae on Cavya ovata, 

1338. 

Miconia, 122. 

Microplitis : M. eusirtis reared from 
Achaea janata in India, 348. M. 


simihs , Parasite of Agrotis ypsilon, 
348. 

Microsphaera : M. Euonymi : Myco¬ 
plasmic Condition, p. 277 M. quer - 
cina and Oak Oidiuni, in Sicily, 

II2T. 

Microstroma Tonelhanum : On Mul¬ 
berry in Italy, 1002. 

Mildew: American Gooseberry Mil¬ 
dew (Sphaerotheca mors-uvae), 208. 
Hop Mildew ( Sphaer. Humuli ), 
207. Mycoplasmic condition, p. 
277. 

Minnesota : Jps pini on Pinus divari- 
cata and P. resinosa , 1128. 

Mirabilis Jalapa : Mite in Pres, of 
Bombay, 795. 

“Mirya” of Pepper, 795. 

Mistletoe: On Spruce in Switzer- 

. land, 789. 

Mollis ia Earliana : On Strawberries 
in Ontario (Canada), 1389. 

Monacon abruptum and M. produc - 
turn : Reared from Platypus unci - 
natus and Diapus furtivus respec¬ 
tively, in India, 1393. 

Monilia : M. cinerea on Peach lea¬ 
ves in Piedmont, 888. 

Monilia sp. : On Cacao of Venezuela 
Var., 427. 

Montana : Cenangmm piniphilum on 
Pines, 118. 

Montserrat (West Indies) : Cotton 
resistant to Diseases and Cotton 
Stainers (Dysdercus and Oxycare- 
nus, spp.), 368. 

Mordellistina pustulata : On. Helian - 
thus spp. in Manitoba (Canada), 
1124. 

Morocco : I eery a purchasi, Control of, 
by means of Novius cardinalis , 892, 
Porthetria dispar on Oak, 1247. 
Potato, Diseases of, 1386, Rust, 
Hard Moroccan Wheats resistant, 
1046. 

Mosaic: Transmissible Mosaic of 
Lettuce in U. S. A. especially in 
Florida, 105. 
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Mucor stolonifer : Mechanism of the 
Parasitic Action, 778. 

“ Murda ” of Pepper, 795. 

Musa : M . saptentum see Banana; 
M. textilis, see Abaca, Musa sp., 
343 - 

“ Mutlagariroga ” of Pepper, 795. 

Mycoplasm: Theory of: Practical 
Bearing pp. 269-280. 

Mycosphaerella : M* citrulhna on Cu- 
curbitaceae in Japan, M. Fraga- 
viae, 1389. 

Myrmecophily, 122. 

Myrtaceae : Injurious Insects in Bra¬ 
zil, 664. 

Nasturtium austriacum (= Roripa 
austriaca) : New Weed in U. S. A., 
1392. 

Natal : Argopistes sexvittatus on Wild 
Olives, 890. 

Natal Red Topped Grass ( Tricholea - 
na rosea), 1403. 

Nelumbo lutea and N. nucifera : Py- 
ransta pemtalis in U. S. A., 1125. 

N eocosmospora vasinfecta , 516. 

Neoroicma nemoralis : On Peach in 
France, 353. 

New Caledonia: Papilio leratii as 
in Control of the Weed Aclepias 
curassavica, 661. 

New England: Apanteles melanosce- 
lus Parasite of Forth etria dispar 
introduced into U. S. A. from Si¬ 
cily, 1242. 

^New Hampshire: Injuries of Pines 
due to Causes of Chemical Origin, 
1381. 

New J ersey : Nasturtium austriacum 
( = Roripa austriaca), New Weed, 
1392. Ophiobolus cariceti, Cause of 
Take-All Disease of Cereals and 
Grasses, 1109, nio. 

New South Wales: Gall Form of 
Vine Phylloxera, 796. Platypus 
omnivorus , on Wood, 359. 

New Zealand : Venturia pirina, 750. 

Noctuidae, 793. 


Novitts cavdinahs : In Control of 
I eery a purchasi in Morocco, 892. 

Oak : Microsphaera quercina and 
Oidium in Sicily, 112 x. Porthetria 
dispar in Morocco, 1247. Tortrix 
viridana , Observations in Spain 791. 
Nat. Enemies of, in England, 895. 

Oats : Puccima graminis , f. sp. Ave¬ 
nue and sp. Trztici in Sweden, 
p. 270. Rust Resistant Varieties: 
“Excelsior” in Brazil, 241. “ Ka- 
nota ” in Kansas (U. S. A.), 35. 
Susceptible : North American Ty¬ 
pes in Brazil, 241. See also A vena . 

“ Occhio di Pavone ” : Of Olive ( Cy- 
cloconium oleaginum ), 219. 

Odina Wodier : Osphila odinae in 
United Provinces (India), 357. 

Odontoglossum Rossii : D%aspis bois - 
duwalii in Colorado, 663. 

Odontria , 1397. 

Oedaule stringifrons : Bred from Ca¬ 
ry oborus gonagra in India, 1398. 

Oidium : O . farinosum on Apples in 
Italy, xi 2x. 0 . leucoconwm on 

Peach in Piedmont (Italy), 888. 
Oak Oidium on Chestnut in Emilia 
(Italy), 214. In Sicily, 112x. Vine 

" Oidium, “ Parana ” Var. Resist¬ 
ant, 831. 

“ Olivastri ”, 2x9. 

Olive Fly : see Dacus oleae. 

Olive : Acherontia atropos in Cyre- 
naiea, 1240. Argo pistes oleae in 
Cape Province, 890. Glyphodes 
ttnionalis , 672. Diseases in U. S. 
A., 1058. Olive Fly (. Dacus oleae). 
Control by Eotrionte Method ( ff Ca- 
pannette ”} in Spain and Italy, 
219. Wild Olive : Argopistes sexvit¬ 
tatus in Cape Province, Natal and 
Orange Free State, 890. 

Ontario : Mollisia Earhana on Straw¬ 
berry, 1389. 

Oospora Scabies : On Potato in Is¬ 
land of Chiloe (Chili), 827. In 
Argentina, 632. 



Operophthera (Cheimatobia) brumata : 
Control in France, 1005. 

Ophiobolus cariceh : As Cause of 
Take-all Disease of Cereals and 
Grasses, 1109, mo. 

Ophonoides australis : Nat. Enemy 
on Lapkygma exempta in Queens¬ 
land, 531. 

Orange: A leurocanthus woglunu in 
Cuba, 1224, Dry Gununosis in 
Italy, 335. 

Orange Free State. Argo pistes sex - 
vittatus on Wild Olives, 896. 

Orchidaceae : Scale Insects in Colo¬ 
rado, 663. 

Oregon: Salvia Aethiopis and 5 . 
sylvestris, New Weeds, 1393. 

Oreodoxa regia : Xylostodoris luteolus 
in Florida, 223. 

Oriolus lutiolus ( O . melanocephalus), 
Useful Bird in India, 217. 

Orobanche , 521. O. crenata (=■ O . 
speciosa) , Control of, 788. 

Oryctes bispinosus : On Date Palm 
in N. Africa, 675. 

Osphilia odinae : Bred from Odina 
Wodier and Cassia Fistula in Uni¬ 
ted Provinces (India), 357. 

Oxycarenus spp. : Resistant Types 
of Cotton in Montserrat (West In¬ 
dies), 368. 

Ozotomerus maculosus: On Rentier a 
Forms , 1398. 


Pachytylus see Locusta . 

" Paddy borer ” (Schoenobius incer- 
tellus ), 529. 

Palaeornis alexandri : On Tectona 
grandis in Dutch Bast Indies, 1406. 

Palms: Injurious Insects in Bra¬ 
sil, 664. 

Panicum : P. bavbinode, P. carina- 
turn, P. colonum, P. Crus-Galli , P. 
flavidum> P. replans : Leptocorisa 
acuta in Philippines, 529. P. erec- 
turn and P. phyllopogon in Italian 
Rice' Fields, X003. P. miliaceum : 


Ustilago Panici-miliacei in Cata¬ 
lonia (Spain), 777. 

Papilio : P. leratii in Control of 
Asclepias curassavica , Weed in 
New Caledonia, 661. P. machaon 
on Fennel in Cyrenaica, 1240. 

Parahyba (State of) : Cerococcus para - 
hybensis on Coffee, 532. 

Pana canella ; On Strawberry in 
California, 130. 

Parkinsonia aculatea : Phenacoccits 
hirsutus in Egypt, 1009. 

Parrot: Harmful to Tectona grandis 
in Dutch East Indies, 1406. 

" Pasador ” of Tobacco, ( Conodents 
bifoveatus, Heteroderes amplicolhs, 
Megapenthes opaculus), in Cuba, 

1243* 

“ Parana ”, Italian Vine resistant to 
Peronospora, 831. 

Pea: Baratra brassicae and Xylina 
exoleta in Cyrenaica, 1240. Pink 
Grub in Rhodesia, 1403. Sitona 
crinita, in Great Britain, 1245. 

Peanut: Cercospora Arachidis var. 
macrospora in Lombardy, 518. 

Pissodes piceae : On Pines in Switzer¬ 
land, 678. 

Pisum sativum : Uromyces Pisi in 
Catalonia (Spain), 777. 

Pittosporum : I eery a purchasi in Pro¬ 
vence, 891. 

Pithuranthos tortuosus : In Control of 
Colias croceus minor in Cyrenaica, 
1240. 

Plane : Ceroplastes . spp. in Herault 
(France), 132. 

Plasmodiophora Brassicae : Mycoplas- 
mic Condition, p. 277. 

Platyedra gossypiella (Pink Bollworm) : 
Triphleps tantilus , Nat. Enemy in 
India, 526. 

Platypus : P. omnivorus on Timber 
in New South Wales, 350. P. un- 
cinatus on Hentiera Fomes in 
India, 1398. 

Plum blotch {Phylloshcta congesta) > 
344* 
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Plutella mactihpennis : On Cabbage 
and Maize in Cyrenaica, 1240. 

Poa : jP. abyssmica : *' Pink Grub ” 
in Rhodesia, 1403. Poa sp. : Spe¬ 
cial Form of Puccinia graminis in 
Sweden, p. 270. 

Podosphaera : P. leucotncha , 1221. 

P . tndactyla on Prunus Armeniaca 
in Catalonia (Spain), 777. 

Polydrosits pilosus : On Forests ni 
Switzerland, 676. 

Polygonum pennsylvamcum : Pyrausta 
pemtahs in U. S. A., 1125. 

Pomegranate : Anua tyrrhaea in Cy¬ 
renaica, 1240. Dothiorella Sanmnii 
in Italy, 659. 

Porthetria dispar : On Oak in Mo¬ 
rocco, 1247. Host of Apanteles, 
melanoscelus , imported into New 
England, from Sicily, 1242. 

Porto Rico : JDiaprepes sp., Fusanum 
cube ns e and Phyllophaga sp. on 
Banana, 177. Diaprepes capsicalis 
on Capsicum spp., 790. Exoph- 
thahnodes roseipes, on Citrus Fruits 
and Cotton, 890. Lachnopus cof- 
feae and var. montamts on Coffee, 
790. Lechriops psidii on Psidinm 
Guayava , 790. 

Potato : Bacillus Solanaceayum (Ring 
Disease) in India, 331. Black heart 
or Heart Rot in India, 331. Chvy- 
sophlyctis endobiotica (Canker) : De¬ 
cree regulating Control in Czecho¬ 
slovakia, 305. Fusarium sp. (Dry 
Rot) in India, 331. Leptinotarsa 
decemlineata (Colorado Beetle) in 
Gironde (France), 897. Mite in 
Pres, of Bombay, 795. Oospora Sca¬ 
bies in Island oi Chiloe, 827. 795. 
Phthorimaea opevculella (Potato Tu¬ 
ber Moth) in Herault (France), 
220. In India, 331. In Tunisia, 
351. Phytophthora mfestans , (Po¬ 
tato Mildew) Immune Hybrids in 
France, 248. In Isle of Chiloe 
and Control Measures, 827. Myoc- 
plasm Theory, pp. 273-275-277. 


Synchytrium Solam Resistant Vars. 
in Great Britain, 512. “ Tam- 

bera ” 795. Tip-burn (Etiology of) 
in U. S. A., 522. Artificial Pro¬ 
duction of, 215. Verticilhum albo- 
atrum>* 1234. Wart Disease in 
S. Africa, 781. Disease, General, in 
Morocco, 1386. In Argentina, 652. 

Potato Leaf hopper (Empoasca mali ), 
215 - 

Potato Moth (Phthorimaea opercu- 
lella) in Tunisia, 1321. In He¬ 
rault, 220. In India, 331. 

Proctoirypidae sp. Nat. Enemy of 
Leptocorisa acuta in the Philippi¬ 
nes, 529. 

Promecotheca reichei : On Coconut in 
Fiji, 1397. 

Primus : P. Armeniaca : Podosphaera 
tridactyla in Catalonia, (Spain) 777. 
P. A. and P. domestica : Ganoderma 
sessile in Argentina, 1101. P. do- 
mestica : Microstroma Tonelhanum 
in Italy, 1002. P. serotina : In¬ 
juries due to Chemical Origin, 1381. 
P . triflora : Phyllosticta congesta in 
Georgia, 344. 

Prussia : Liliidm bulbijerum as Weed, 
1239. 

Pseudaomdia : P. iota : On Eugenia 
caryophyllata and Ps. aldabraca on 
Bark of “ Bois d’Amande ”, in 
Seychelles, 395. 

Pseudococcus : Ps. corymbaius and 
Ps. virgatus 797. Ps. hibisci , 1009. 

Pseudomonas : Ps , campestris on 
Cabbages 1 : Ps. Citri on Citrus 
Fruits, Ps. Malvacearum , on Cot¬ 
ton : Ps. Phaseoli on Beans in 
Isle of Luzon (Philippines), 875. 

Pseudoisuga Douglasii ; Phomopsis 
Pseu dotsuga e , 121. 

Psidium Guayava : Conotrachelus psi¬ 
dii in Brazil, 790. Lechriops psidii 
in Porto Rico, 790* Phenacoccus 
hirsutus in Egypt, 1009 

Pteris aquilina: Injuries due to 
Causes of Chemical Origin, 1381. 



Pterocarpus : Hard Woods resistant 
to Termites, 54. 

Pteromahis deplanatus : Nat. Enemy 
of Tortrix vindana in England, 
895- 

Pteroniys, 1406. 

Puccinia : P. Chrysanthemi , 5. gra- 
minis, P. Ribes, P. suaveolens, 
P. Tragopogonis : Mycoplasmic Con¬ 
dition, p. 277. P. graminis and 
Biological and Special Forms in 
Sweden (1 sp. Secalis, f. sp. 
A venae, f. sp. Tritici ) pp. 270- 
277. P. gy. on Wheat in N. 
Dakota (U. S.), 159. P. loliina 

on Lolium perenne in Macedonia, 
107. P. Malvacearum, pp. 272- 
273, 277 and Biological Observations 
105. See also Rust. 

Pumpkin : Rhizopus nigricans in It¬ 
aly, 519. 

Punica Gvanatum : Dothiorella Sani- 
mi in Italy, 659. Ganodevma ses¬ 
sile in Argentina, 1001. 

Punjab: Mecistocerus fumosus on 
Pinus longifolia ; Rhadinonierus sub- 
fasciatus bred from Eugenia sp. : 
Rhadinopus buteae bred from Bu- 
tea frondosa , 357. 

Pygostolus falcatus : Nat. Enemy of 
Sitona hispidula in Great Britain, 
1245. 

Pyrameis cardui: On Cardoons and 
Artichokes in Cyrenaica, 1240. 
Pyrausta: P. ainsliei, P. nubilalis , 
1125, P. nubilalis on Maize in 
Cyrenaica, 1240. P. penitalis Pa¬ 
rasite of Nelumbo lutea and N. 
nucifera in U. S. A., 1125. 
Pyvilloxenus compaclus : Parasite of 
Idiocerus atkinsoni and I. clypealis 
in India, 894. 

Pyvus communis : Ganoderma ses¬ 
sile in Argentina, 1001. 

Queensland : Fusavium sp. on To- 
mata, 1117. Laphygma exempta on 
Sugar Cane and Maize, 531. 


Quercus : Q. alba : Tetranychus yo - 
they si in S. Carolina, 1127. Q. alba , 
Q, bicolor, and Q. velutina : Inju¬ 
ries due to Causes of Chemical Ori¬ 
gin, 1381. 

Quince : " Deaf Blight ” (Entomospo- 
num sp.) in S. Africa, 786. Peni- 
ctlhum crustacemn in Italy, 520. 

Ramularia Ferrarisii : On Tomato 
in Italy, 1000. 

Rapoko Grass ( Eleusine indica), 1403. 

“ Raupenleim ”, 1005. 

Rhadtnomerus : Rh. bombacis bred 
from Bombax malabarica in United 
Provinces and Behar and Orissa 
(India), 357. Rh, diversipes bred 
from Eugenia Jaman, Shore a ro - 
busta and Shorea sp., 357. Rh. 
malloii bred from Mallotus phi - 
lippinensis and Rh. sub fascia fats 
from Shorea robusta and from 
Shorea sp. in United Provinces 
(India), 357. 

Rhadinopus buteae : Bred from Bu~ 
tea frondosa in Punjab, 357. 

Rhagoleiis suavis : Ou Juglans spp. 
in U. S. A., 355. 

Rhizoctonia violacea : Mycoplasmic 
Condition, p. 277. 

Rhizopus nigricans : On Pumpkins 
in Italy, 519* 

Rhodesia : Apophyllia nmvina and a 
Coleopteron (Undetermined) on va¬ 
rious Plants, 1403. 

Rhogas (Heteroganms) percurrens : bred 
from Achaea janata in India, 348. 

Rhus Toxicodendron : Injuries due to 
Causes of Chemical Origin, 1381. 

Rhyacia pronuba and Rh. ypsilon : 
on Kitchen Garden Plants in Cy¬ 
renaica, 1240. 

Rhytisma acerinum and Rhyl, punc - 
taium, on Maple and Rhyt. salici - 
mini on Salix viminalis in Italy, 
117. 

Ribes : R. Grossularia, See Gooseberry. 
P. rubrum, see Red Currants. Ribes 
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spp. : Cronartium ribicola in Penn¬ 
sylvania, 119. Sphaerotheca mors - 
* uvae in Italy, 1121. 

Rice : Diseases encouraged by In¬ 
sufficient Phosphatic Fertiliser, 411. 
Helminthosporium sp. in Pres, of 
Madras, 88 3. Injurious Insects in 
Brazil, 664. In Philippines, 409. 
In Sarawak (Borneo), 1291. Pani - 
cum erectum and P. phyllopogon in 
Italy, 1003. 

Rice Bug (Leptocomsa acuta), 529, 

Ricinus cowimums : Bacterium Sola- 
nacearum in Philippines, 1116. 
j Ephestia kuehniella in Cyrenaica, 
1240. 

“ Ring Disease " : Of Potato ( Bacillus 
Solanacearuw) in India, 331. 

Robinia Pseudacacia : Ganoderma ses¬ 
sile in Argentina, 1001. Icerya 
purchasi in Herault (France), 132. 
Phenacocczis hirsutus in Egypt, 1009. 

Roptrocerus sulcaius : Bred from pu¬ 
pating Chambers of Ips longifolia , 
1398 . 

Roripa austriaca ( = Nasturtium aus- 
triacum) , 1392. 

Rose : Agvilus foveicollis in Bulgaria, 
133. Botrytis vulgaris in Italy, 
656. 

Rosa damascena : Agrilus foveicollis 
in Bulgaria, 133. 

Rot: Red Rot of Pine ( Trametes Pini), 
120. Dry Rot of Potatoes in Ar¬ 
gentina, 652. Tomato Rot, 1000. 
White Rot of Vine (Coniothyrium 
Diplodiella ), 1391. 

Rubber: Pomes sp. in Malaya, 716. 

“ Rubin ” : Early Spring Wheat for 
Central Sweden, resistant to Rust, 
555 * 

Rubus : Eriophyes sp. in California 
673. Parta canella in U. S. A., 
130. 

Rumex crispus : Pyrausta penitalis, 
1125. 

Rust : Resistance to :— Oats :— Ex- 
celsia Var. in Brazil, 241. “ Ka- 


nota ” in Texas, 35. Wheat: “ Ru¬ 
bin ” Var. "for Central Sweden, 
555. Liable to: Morocco Wheat 
Vars., 1049. ISTorth American Vars. 
in Brazil, 241. Rust of Malvaceae 
pp. 272-273. Mycoplasm, pp. 272- 
273, 277-278. Observations, 108. 

Rust of Cereals, and Mycoplasmic 
Theory, pp. 269-272. Wheat Rust 
( Puccima graminis) in 1ST. Dakota, 
159. White Pine Blister Rust (Cro- 
nartium ribicola) in Pennsylvania, 
119. 

Rye: Fusarium nivale, Hybrid Wheat 
X Rye, resistant, 818. Ophiobolus 
cariceti , mo. Puccinia graminis 
f. sp. Tritici and sp. Secalis in 
Sweden, p. 270. 

Rye Grass, Perennial: Urocystis Bolt - 
vari in Spain, 782. 

Saccharum officinarum, 343. 

Sahlbergella theobvomae : On Cocoa 
in Gold Coast, 1397. 

Sainfoin : Injurious Insects in Sicily 
and Tunisia, 668. 

Salad : j Euxoa segetum , Phytometra 
gamma , Rhyacia ypsilon , Trigono- 
phora meticulosa and Triphaena 
fimbria in Cyrenaica, 1240. 

Salix: S. viminalis : Rhytisma sail- 
cinum (Melasmia salicina) in Italy, 
117. Salix sp. : Tetranychus yother- 
si in S. Carolina, 1127. 

Salvia Aethiopis and S. sylvestris : 
Weeds in Oregon, 1393. 

Sarna of Potato (Oospora Scabies ), 
827. 

“ Sassafras ** (Doryphora Sassafras), 
357 - 

Scab : Of Loquat ( Fusicladium piri- 
num var. Eriobotryae , 786. Of 

Pear (Pus. pirinum) : ^Control Me¬ 
thods in Cape Province (S. Africa), 
780, 7 86. Of Pomegranate (Do- 
thiorella Sanninii), 659. Of Po¬ 
tato ( Synchytrium endobioticum) in 
S. Africa, 7S1. 



Schizomeria ovata : Platypus omni¬ 
vor us in N. S. Wales, 359. 

Schoenobms incertellus , 529. 

Sciuropterus, 1406. 

Sciurus bicolor and Sciurus spp. on 
Tectona grandis in Dutch East 
Indies, 1406. 

Sclerotinia : Scl. carunculoides on Mo - 
rus alba in S. Carolina, 887. Scl. 
drier ea : Observations, 1284. 

Sclerotium cepivorum : On Garlic in 
Catalonia (Spain), 784. 

Scolothrips sexmaculatus : Nat. Enemy 
of Tetranychus y other si in Florida, 
1127. 

Scymnus utihs and Sc. kinzeli Nat. 
Enemies of Tetranychus yothersi in 
Florida, 1127. 

Seeds : Caulophilus latinasns -in Flo¬ 
rida, Georgia and S. Carolina, 
1402. Investigations on Use of 
Mercuric Salts for Seeds Treatment, 
113. Sitophilus oryza , 1402. 

Semnopithecus maunis : On Fruit 
of Tectona grandis in Dutch East 
Indies, 1406. 

•Septorta Lycopersici var. europaea on 
Lycopersicum esculentum and Sept. 
Petroselini var. Apii on Apium gra- 
veolens in Catalonia (Spain), 777. 

Sesia ichneumomformis : On Sainfoin 
in Sicily, 668. 

Seychelles: Coccidiae, 345. 

-Shorea : Sh . robusta : Diapus furtivus 
in India, 1398. Sh. robusta and 
Shorea sp. : Rhadinoments diver- 
sipes and Rh. subfasciatus in Unit¬ 
ed Provinces (India), 357. 

" Shot-hole borer ” ( Platypus omni- 
vorus), 359. 

Sida spp.: Chionaspts subcorticahs in 
Seychelles, 345. 

Sigalphus luteipes : Parasite of Laria 
rufimana in England, 1241. 

.Simaethis nemorana : On Fig, in 
Cyrenaica, 1240. 

-Sirex gigas : On Fir in Switzerland, 

678. 


Sitona : S. cnnita, S. hispidula and 
S. sulcifrons on Leguminosae in 
Great Britain, 1245. S. hneata , 
* 2 45- 

Sitophilus oryza : On Seeds, 1402. 

“ Sleepy Disease ” of Tomato (Fit- 
sarium Lycopersici and Verticil- 
lium albo-atrum ), 1234. 

Smut: Wheat (Tilletia Tnt/ci) : Ef¬ 
ficacy of Fungicidal Dusts for 
Control Purposes, 209. Influence 
of Temperature on Distribution of 
Grain Smut of Sorghum ( Sphace - 
lotheca Sorghi) in India, 1233. 

Soja max : Bacterium Solanacearam in 
N. Carolina, 1115. 

Solanum Melongena : Vermiculana 
Capsid , 343. 

Sophora japonica: l eery a purchasi 
in Herault (France), 132. 

Sorghum : Aphis sorghi in Egyptian 
Sudan, 893. Insect Pests in Pres, 
of Bombay (India), 566. Pink 
Grub in Rhodesia, 1403. Rust, Re¬ 
sistance of Sugar Sorghum, 567. 
Smut (Sphacelotheca Sorghi): In¬ 
fluence of Temperature on Distri¬ 
bution, 1233. 

Spain : Dacus oleae (Olivfe Fly) : 
Lotrionte Control System (“ Ca 
pannette ”), 219. Icerya purchasi 
on Citrus spp., 1004. Lochmaea 
sanguinolenta in Catalonia, 222, 
Lymantria dispar, Malacosoma 
neustria, 791. Sclerotium cepivo¬ 
rum on Garlic, in Catalonia, 784. 
Tortrix (Oak): Observations. 791. 
Urocystis Bolivari on Rye Grass, 
782. Diseases, General, in Cata¬ 
lonia, 777. 

Spalgius epius : Nat. Enemy of Phe- 
nacoccus hirsutus in Bengal, 797. 

Sphacelotheca Sorghi: Effect of Tem¬ 
perature on Distribution in India. 
I2 33* 

Sphaerotheca: Sp. Humuli : Lupin Vars. 
resistant, 207. Sph. mors-uvae in 
Piedmont, 785. On Ribes in Italy, 



ii2i. Vars. comparatively resist¬ 
ant, 208. Mycoplasmic Condi¬ 
tion, p. 277. Sph. pannosa, Myco¬ 
plasmic Condition, p. 277. 

Sphenoptera laticollis and Sph. li- 
neata on Sainfoin in Tunisia and Si¬ 
cily, 668. 

Spinach. : Peronospora Spinactae (Mil¬ 
dew), Mycoplasmic Theory, pp. 275- 
277 - 

Sprays : Copper the Active Principle 
in Sprays, 112. 

Spruce: Mistletoe on, in Switzerland, 
769. Cenangium Abietis, 787. 

Steganoptycha pinicolana ( = St. dinia - 
na) : On Siberian Pine and Moun¬ 
tain Pine in Switzerland, 677. 

Stenomalus muscarum , 895. 

Strawberry : Mollisw Earliana in 
Ontario (Canada), 1389. Myco - 
sphaerella Fraganae (Leaf Spot), 
1389. Pana canella in California, 
130. 

" Striatura bruna delle foglie ” of 
Barley {Helminth ospoviimi grami - 
neum ), 113. 

Striga densiflora and S. euphrastodes : 
Parasites of Sugar Cane in India, 
5 2 *- 

Sudan (Egyptian) : Leucopis sp. Nat. 
Enemy of Aphis sorghi and A . 
gossypi injurious to Sorghum and 
Cotton respectively, 893. 

Sulphate of Iron : For Control of 
Vine Chlorosis, 509. 

" Sundri” ( Heritiera Pomes), 1398. 

Sweden : Special Forms of Puccinia 
gramtnis, p. 270. Rust, Resistant 
" Rubin ” Spring Wheat Var., 555. 

Sweet Potato : Cercospora Batatae in 
Philippines, 517. Megastes pucialis 
in State of Bahia (Brazil), 1006. 

Switzerland : Cenangium Abietis on 
Spruce Pine, 767. Coniothyrium Diplo- 
diella (White Rot of Vine),' 1391. 
Dreyfusia nusslini on Firs, 678. 
Lymantria monacha (Tussock Moth), 
in Valais, 358. Pissodes piceae 


(White Fir Beetle), 678. Polydrosus 
pilosus (Fir Needle Beetle), 676. 
Sir ex gigas on Firs, 678 Steganop¬ 
tycha pinicolana Grey Pyralis of 
Larch on Siberian and Mountain 
Pines, 677. Trametes Pmi in Old 
Stands in Joux Valley, 120. Mist¬ 
letoe on Spruce Pine, 789. 

Symp iezo mi a. s beesoni : On Tectona 
grandis in Prov. of Madras (India), 
357 - 

Synchytriuni : S. endobioticum on Po¬ 
tato in S. Africa, 781. S. Solani : 
Potato Var. resistant in Great Brit¬ 
ain, 512. 

Syrphus aegypints , 893. 

" TABACCHXERA ”, 120. 

Tachnid : Nat. Enemy of Laphygma 
exampta in Queensland, 531. 

Tagetes : Mite in Pres, of Bombay, 
795 * 

“ Take-all ”, of Cereals and other 
Grasses. ( Ophiobolus cariceti), 1109, 
mo. 

“ Tambera ” of Potato, 795 

“ Tanglefoot ”, 1005. 

t( Tango ” ( Chrysanthemum corona - 

rium), 1116. 

Tarsonemus sp. : Probable Cause of 
“ Murda ” Disease of Pepper Plants 
in Pres, of Bombay, 795. 

Tectona grandis : Pests in Dutch East 
Indies, 1406. Sympiezomias beesoni 
in Prov. of Madras, 357. 

Teif Grass (Poa dbyssimca ), 1403. 

Tenebrioides : T. corticalis Nat. Ene¬ 
my of Laspeyresia pomonetta in 
Colorado, 523. T. mauritanicus : 
Observations, 662. 

Teracotona submacula : On Various 
Plants in S. Africa, 1008. 

Terminalia Arjuna ; Tetranychus yo - 
they si in Florida, 1127. 

Termites : Wood of Pterocarpus re- 

* sistant 54. 

Terpsiphone paradisi ; Useful Bird 
in India, 527. 



Tetvanychus y other si : On Avocado 
and Other Plants in Florida, 1217. 

Tetrastichus spirabihs : Bred from 
Hypsipyla robusta, 1398. 

Thielaviopsis paradoxa : On Coconut 
in Florida, 1237. In Madras, 886. 

“ Til " [Hibiscus cannabinus), 507. 

Tilletia Tritici : Efficacy of Fungi¬ 
cidal Dusts for Control of Wheat 
Smut, 209. 

Timber : Platypus omnivoms in New 
South Wales, 359. Pseudaonidia 
aldabraca on bark of “ Bois d’A- 
mande ” in Seychelles, 345. Pte- 
rocarpus resistant to Termites, 54. 

“ Tip-burn ”, of Potatoes: Etiology, 
Observations in U. S. A., 522. 
Artificial Reproduction, 215, 

Tipuana Tipa : Ganoderma sessile 
in Argentina, 1001. 

Tobacco: Apophylha murina in Rho¬ 
desia, 1403. Bacterium Solaria - 
cearum in Philippines, 875, 1116. 
Conodems bifoveatus, Heterodeves 
amphcollis and Megapenthes opa- 
culus in Cuba, 1243. Injurious 
Insects in Brazil, 664. " Mosaic ”, 
p. 277. Phyllosticta Nicotiana in 
N. Carolina, 1114. 

Tomato: Bacterium Solanaceamm in 
Philippines, 1116. Chionaspis sub - 
corticalis in Seychelles, 345. Fu- 
sarium sp. in N. Queensland, 1117. 
Phytometra chalcytes in Cyrenaica, 
1290. “ Sleeping Disease ” ( Fu - 

sarium Lycopersici and Verticil- 
Hum albo-atrum) in Great Britain 
and the Channel Isles, 1234. Smut 
in Italy, 1000. 

" Toon ” ( Cedrela Toona), 1398. 

Tortrix, of Larch (Steganoplycha pi- 
nicolana ), 677. Of Oak [Tortrix vi- 
ridana) 791, 895. Nat: Enemies 
in England, 895. Observations in 
Spain, 791. 

Trameies : T. Pini in Old Stands in 
Joux Valley (Switzerland), T. radi - 
ciperda (= Fomes annosus ), 120. 


Trichogramma minutum : Parasite of 
Laspeyresia pomonella in Valley 
of the Grand, Colorado, 523. 

Tricholaena rosea : Pink Grub in Rho¬ 
desia, 1403. 

Trichothecium candidum : On Apple 
in Italy, 658. 

Trifolium pra,tense : Botrytis anthe- 
rarum-Trifolii in Germany, 402, 
“ Incappucciamento ”, 996. 

Trigonophora meticulosa : On Salad 
Plants in Cyrenaica, 1240. 

Trigonura ruficaudis and T. tenui- 
caudis bred from Heritiera Fomes , 
1398. 

Triphaena fimbria on Salad Plants in 
Cyrenaica, 1240. 

Tnphleps tantilus : Nat. Enemy of 
Platyedra gossypiella in India, 526. 

Triticum : T. compactum, T. dicoc - 
cum, T. durum, T. monococcum, 
T. polonicum , T. sativum , T. Spelta , 
T. turgidum : Ophiobolus canceti, 
1 no. T. dicoccum var. persicum, 
resistant to 0 . c., 564. T. repens : 
Puccinia graminis f. sp. Secalis in 
Sweden, p. 270. See also Wheat. 

Trochocarpa laurina : Platypus omni¬ 
vor us in New South Wales, 359. 

Trogosita mauritanica : Observations, 
662. 

Tsuga Alberti ana: Phomopsis Pseu - 
dotsugae in Scotland, 121. 

'* Tukra ” of Mulberry [Phenaccoccus 
hirsutus), 797. 

Tunisia: Decree prescribing Measures 
of Control of Diseases and Animal 
Parasites of Plant, 645. Phthori- 
maea operculella, of Potatoes, 351. 
Sphenoptera laticollis and S. hneata 
on Sainfoin, 668. 

Tussock Moth (Lymantna monacha) in 
Valais (Switzerland), 358. 

UiyMUS : Tetranychus y other si in S. Ca¬ 
rolina, 1127. Verticilhum albo- 
atrum, 1234. 



Uncinula neoator : On Vitis vinifera 
in Catalonia (Spain), 777. 

United Provinces (India: Alcides 
dipterocarpi bred from Seeds of 
D ip ter ocarpus, 357* Mecistocerus 
fumosus on Ptnus longifoha , 357. 
Rhadinonierus bombacis bred from 
Bombax malabanca, 357. Rh. di¬ 
ver sipes bred from Eugenia Jaman , 
from Shorea robusta and Shorea sp., 
357. Rh. malloti bred from Sh. 
robusta and Shorea sp., 357. Osphilia 
odinae bred from Odina Wodier 
and Cassia Fistula , 357. Nat. Ene¬ 
mies of Injurious Insects in Forests, 
1398. 

United States: Anthonomus grandis 
(Cotton Bollweevil) and Diseases 
of Cotton, 1395. " Meade ” Cot¬ 

ton Var. resistant, 713. Diabrotica 
vittata, D . trivittata , Z>. 12 -punctata 
Parasites of Howardula benigna , 
216. Pyrausta amslei, P. nubilahs, 
1x25. Pyrausta penitalis : On Fa- 
gopyrum Fagopyrum , Nelumbo lu- 
tea and N. nucifera. Polygonum 
pennsylvanicum and Rumex cvis - 
pus , 1125. Rhagoletis suavis on 

Juglans spp., 355. Tipburn of 
Potatoes, Observations, 522. Us - 
tilago Avenae and U. laevis : Re¬ 
sistance of Red Rustproof (A vena 
sterilis) and Black Tartarian Oats 
(A . orientalis) and their Hybrids, 
819. General: Decreased Yield 
of Chief Crops due to Diseases and 
Pests, 370. Olive Diseases of 1058, 
Various Plants introduced into 
IT. S., resistant to Attack, 1031. 
See also States of California, Ca¬ 
rolina, Colorado, Dakota, Florida, 
Georgia, Idaho, Kansas, Massachu¬ 
setts, Michigan, Minnesota, Mon¬ 
tana, New Hampshire, New J ersey, 
Oregon, Pennsylvania, Washing¬ 
ton. 

Upupa epops tndica : Useful Bird 
in India, 793, 


Uredo : U. glumarum , p. 271. U. gra- 
mims, p. 270. 

Urocystis : U. Agropyri : U, Boli- 
vari on Folium perenne in Spain : 
U. occulta, 782. 

Uromyces : U . Alchemillae, U. Betae : 
Mycoplasmic Condition p. 277. u. 
H ippocrepidis on. Plippocrepis cihata 
in Macedonia, 107. U. Pisi on 
Pi sum sativum in Catalonia (Spain), 
777. U. valesiacus on Vicia onobry- 
chioides in Macedonia, 107. 

“ Uspulun ”, 11x3. 

Ustilago : U. Avenae : <c Kanota 
Oats resistant in Texas (U. S.), 
35. Z 7 „ Avenae and U. laevis : Red 

Rustproof {A vena sterilis) and 
Black Tartarian (A. orientalis), 
and Hybrid Oats, resistant in U. S. 
A., 819. U . Pamci-rmliacei on 
Panic um nuliaceum in Catalonia 
(Spain), 777. 

Vanda teres : Aomdia pseudaspi- 
diofus in Colorado, 663. 

** Vaquinhas ” (Macrodactylus sutu- 

ralis and Epicauta atomaria), 664. 

“ Vaquita ” (Diaprepes sp.), X 77 . 

Venezuela: Cacao vars. Liable to 
Attack of Monilia , 427. 

Venturia pinna : In S. Africa and New 
Zealand, 780. 

Vermicular?a Capsici : On Capsicum 
annuum and C. frutescens in Behar 
(India), 343. 

Verschajfeltia splendida : Aonidia oh - 
tusa in Seychelles, 345. 

Veriicillium albo-atvum : On Tomato 
in Great Britain and Channels 
Isles, 1234, 

Vespa germanica and V. vulgaris : 
On Pennisetum spicatum in Sicily, 
1056. 

Vetch : Sitona crinita in Great Brit¬ 
ain, 1245. 

Vicia 122. F. onobrychioides : Uromy¬ 
ces valesiacvts in Macedonia, 107. 

Vigna Catjang : Agromyza sp. and 



Pink Grub in Rhodesia, 1403. 
Vermicularia Capsici, 343. 

Vine: Celerio lineata Uvovnica and 
Hippotion celevio in Cyrenaica, 1240. 
Chlorosis and Deep Working of 
Soil, 1318. Treatment with Sul* 
phate of Iron and Perchloride of 
Iron, 509. Chloryta lybica in L,y- 
bia, 356. Coniothyrium Dyplodiella 
(White Rot of Vine) in Switzerland, 
1391. Macrophoma flaccida cause 
of Deterioration of Dried Grapes 
in Italy, 115. Oidium, 44 Pavana ”: 
Italian Vine resistant, 831. Pero- 
nospora(VineMildew): “ Formosa” 
Spanish Vine not attacked in Italy, 
in. On the Germination of the 
Zoospores of Vine Mildew, 109. 
Control with Copper Compounds, 
112. Phylloxera in Greece, 1317. 
Influence on Quality of Grape, 
123. Gall Form in New South 
Wales, 796. Uncinula necatov in 
Catalonia (Spain), 777. 

Violet: Bacillus carotovorus in Eng¬ 
land, 1236. 

Viscum album : On Spruce Pine in 
Switzerland, 789. 

WAnANG Sang it (Leptocorisa acuta), 
5 2 9- 

Wart Disease. Of Potato (Synchy- 
trium endobioticum) in S. Africa, 
781. 

Washington (State of) : Cenangium 
piniphilum on Pinus, 118. 

Washingtonia fihfem : Dinapate wvigh- 
ti in California, 1107, 


Wheat: Fusavium nivale , Resistance 
of Wheat x Rye Hybrids in Rus¬ 
sia, 818. Mildew: Persian Black 
( T . dicoccum var. persicum), re¬ 
sistant, 564. Puccinia gvamvnis 
f. sp. Tritici in Sweden, p. 270. 
Rust: Hard Moroccan Wheats sus¬ 
ceptible to Attack, 1046. “ Rubin ” 
Early Spring Wheat for Central 
Sweden, resistant, 555. Stem Rust 
in N. Dakota (U. S,), 159. Smut 
(Tilletia Trihci), Efficacy of Fungi¬ 
cidal Dusts, 209. 

White Apple Blotch (Tnchothecium 
candidum), 658. 

White Cabbage Butterfly (Pieris bras - 
sicae), 125. 

Wilt: Of Cajamts mdicus, 516. 

Woolly Aphis (Briosoma lamgera), 126. 

Woolly Bear Caterpillar ( Teracotona 
submacula ), 1008. 

" XEROVunA ” (Lasioptera berlesiana), 
350 . 

Xylina exoleta : On Lathyrus odoratus , 
Flax and Peas in Cyrenaica, 1240. 

Xylostodoris luteolus : On Oreodoxa 
regia in Florida, 223. 

Ypsolophus marginellus : On Juni¬ 
per in New Jersey, 533. 

Zatropis sp.: Nat. Enemy of Cau~ 
lophilus latinasus in U. S., 1402. 

Zinnia ; Mite in Pres, of Bombay 
(India), 795. 

Zizyphus spp. : Phenacoccus hirsutus 
in Egypt, 1009. 
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iv. — WEIGHTS, MEASURES AND MONEY OP THE VARIOUS 
COUNTRIES WITH THEIR ENGLISH EQUIVALENTS. 


i Archine (Russia) 

= 

27.99961 inches 

i Ardeb (Egypt) 


5.44435 bushels’ 

i Ardeb of wheat (Egypt) 

— 

2.95264 cwt. 

i Ardeb of hulled maize (Egypt) 

CSS 

2.75580 cwt. 

i Ardeb of barley (Egypt) 


2.36211 cwt. 

i Ardeb of undecorticated rice (Egypt) 


5.72812 cwt. 

i Ardeb of decorticated rice (Egypt) 

= 

3.83843 cwt. 

i Arpent (Canada) 

= 

0.84501 acres 

i Are [ioo square metres] 

= 

107.63915 square feet 

i Arroba (Brazil) 

«* 

33.06951 lbs. 

I Arroba (Cuba, Guatemala, Paraguay, Peru) 

== 

25.35841 lbs. 

i Arroba (Mexico) 

sss 

25.36687 lbs. 

i Bale of cotton (Brazil) 

see 

396.83415 lbs. 

i Bale of cotton (United States) 

= 

4.46431 cwt. (gross wt.) 

I » » k » » 

= 

4.26788 cwt. (net wt. 

i Bale of cotton (India) 

= 

3.57145 cwt. 

i Barrel of wheat flour (Canada, United States) 
i Bar, see Millier 

35 

1.75001 cwt. 

i Bow (Java, Dutch Indies) 


76.36998 square feet 

i Bushel (United States) 

= 

0.96896 bushels 

i Bushel of oats (United States) 

= 

32 lbs. 

i Bushel of oats (Canada) 


34 lbs. 

I Bushel of wheat and potatoes (United States) 


60 lbs. 

i Bushel of barley (Canada, United States) 

*= 

48 lbs. 

i Bushel of raw rice (United States) 

552 

45 lbs. 

i Bushel of rye, hulled maize, linseed (Canada, United States) 

CSC 

56 lbs. 

i Cadastral arpent (Hungary) 

=• 

1.42 201 acres 

i Cental (United States) 

= 

100 lbs. 

i Centiare [10 square metres] 

— 

10.76392 square feet 

i Centigramme 

= 

0.15432 grains 

r Centilitre 


0.0022 gallons 

r Centimetre 

s* 

0.393715 inches 

i Centistere 

*- 

0.35315 cubic feet 

i Centner (Germany, Austria, Denmark) 

sss 

110.23171 lbs. 

i Centner (Sweden) 

CCS 

93.71238 lbs. 

i Cho [60 ken] (Japan) 

« 

119.30327 yards 

i Cho (Japan) 


2.45068 acres 

i Crown [ioo' heller] (Austria-Hungary) 

- 

10 d at par 

1 Crown [ioo ore] (Denmark,Norway, Sweden) 

= 

at par 

i Cubic centimetre 

= 

0.06102 cubic inches 

i Cubic metre 

- 

1-30795 cubic yards 

i Decagramme [io grammes] 

- 

0.35275 oz. 
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i Decalitre [io litres] 
i Decametre [io metres] 
i Decare [1000 square metres] 
r Decastere [io cubic metres] 
i Declare [io square metres] 
i Deciatine [2 tchetwert] (Russia) 

1 Decigramme 

1 Decilitre 

1 Decimetre 
1 Decistere 

1 Dinar, gold [100 para] (Serbia) 

1 Dollar, gold, $ [100 cents] (United States; 
r Drachm, gold [100 lepta] (Greece) 

1 Dz. — Doppelzentner (Germany) 

1 [Egyptian kantar (Egypt) 
r Fed dan Masri [24 Kirat Kamel] (Egypt) 

1 Florin, gold, or Gulden [xoo cents] (Netherlands) 
r Franc [100 centimes] (France) 

1 Gallon (United States) 

1 gramme 

1 Hectare [10 000 square metres] 
x Hectogramme (100 grammes) 

1 Hectolitre [100 litres] 

1 Hectometre [100 metres] 

1 Hectostere [xoo cubic metres] 

1 Jarra (Mexico) 

1 Kadastral hold, see Cadastral arpent 
1 Kin (Japan) 
x Kokou [10 to] (Japan) 
x Kokou of oats (Japan)* 

1 Kokou of cocoons (Japan) 
x Kokou of wheat and maize (Japan; 
x Kokou of barley (Japan) 

1 Kokou of naked barley (Japan) 

1 Kokou of rice (Japan) 

1 Kopek (Russia) 
x Kwan (Japan) 

x Uei, gold [100 bani] (Rumania) 
x Ueu [100 statinki] (Bulgaria) 

1 I,ira [100 centesimi] (Italy) 

x Uitre 

1 Manzana (Nicaragua, Guatemala) 
x Mark [100 Pfennige] (Germany) 

1 Mark [100 penni] (Finland) 


< 


2.19976 gallons 
32.80840 feet 
1 1 95 -9 862 7 square yards 
x3.07951 cubic yards 
i*- 95986 square yards 
2.69966 acres 
*-54323 grains 
0.022 gallons 
0.0027497 bushels 
3-93701 inches 
3.53146 cubic yards 
9 * s/ m d at par 
4 s 1 6 1 19 d at par 
9 * a /«4 d at par 
220.46341 lbs. 
99.04980 lbs. 

1.03805 acres 
is 7 at par 
9 33 /«4 d at par 
0.83270 gallons 
0.03527 oz. 

2.47109 acres 
3.52746 oz. 

21.99755 gallons 
2.74967 bushels 
109.36133 yards 
*30.79505 cubic yards 
7.22642 quarts 


1.32278 lbs. 

1.58726 quarts 
1.55014 cwt. „ 
82.67268 lbs. 

2.58356 cwt. 
2.06685 cwt. 

2.69428 cwt. 
2.80501 cwt. 
x z Ji99 farthing at par 
8.26738 lbs* 

9 8S /«4 d at par 
9 **/« cl at par 
9 3 7*4 d at par 
0.2x998 gallons 
0.0275 bushel 
1.72665 acres 
ii*/* d at par 
9 a */*4 d at par 
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i Maund Factory (India) 


= 74,6709 lbs. 

i Maund Imperial (India) 


— 82,28136 lbs. 

i Metre 


« 3.28084 feet 

i Milliare 


= z.07639 square feet 

i Milligramme 


— 0.01543 grains 

i Millilitre 


= 0.00022 gallons 

i Millimetre 


= 0.03937 inches 

i Millistere 


= 61.02361 cubic inches 

i Myriagramme [10000 grammes] 


— 22,04634 lbs. 

i Myrialitre [io ooo litres) 

i 

== 2 *99*75539 gallons 

1 

— 274.9670z bushels 

i Myriametre [ioooo metres] 


~ 6.21373 miles 

i Millier [i ooo ooo grammes] 


— 19.68426 cwt. 

i Milreis, gold (Brazil) 


~ 25 2* l Ud at par 

x Milreis, gold (Portugal) 


— 4 s 5 w iud at par 

i Minot (Canada) 


— z.07306 bushels 

i Morgen (Cape of good Hope) 

i 

( 

= 2.11654 acres 

= 24 gallons 

i Muid (Cape of good Hope) 

= 3 bushels 

i Oka (Greece) 


— 2.75579 lbs. 

, i Oke (Egypt) 


= 2.75138 lbs. 

i Peseta, gold [ioo c£ntimos] (Spain) 


= 9 33 /m d at par 

i Peso, gold [ioo centavos] (Argentina) 


— 35 11 87 /«« cl at par 

x Peso, gold [ioo centavos] (Chili) 


— 15 5 * 3 Ut d at par 

i Pic (Egypt) 


— 2.46646 feet 

x Pikul (China) 


=* 133-27675 lbs. 

i Pikul (Japan) 


= Z32.27805 lbs. 

i Poud (Russia) 


— 36.11293 lbs. 

x Pound, Egyptian, gold [ioo piastres] 


= £i.o.6 4 %« at par 

i Pound, Turkish, gold [ioo piastres] (Ottoman Empire) 


= i 8 so 6 7 «d at par 

i Pund (Sweden) 


= 0.93712 lbs. 

i Quintal 


=5 1.96843 cwt. 

i Rouble, gold [ioo kopeks] (Russia) 


= 2$ 1 % cl at par 

i Rupee, silver [16 annas] (British India) 


== is 4^ at par 

i Square metre 


“ 1.19599 square yards 

i Stere [i cubic metre] 


= 1.30795 cubic yards 

i Sucre, silver (Ecuador) 


= is 11 * l Uid at par 

i Talari [20 piastres] (Egypt 


— 45 1 *Y« d at pat 

z To (Japan) 

\ 

i 

= 0.4960X bushels 

— 3-96815 gallons 

1 Ton (metric) 


-0.98421 tons 

1 * Verst (Russia) 


= 1166.64479 yards 

1 Yen, gold [2 fun or 100 sen] (Japan) 


— 25 0 S7 /«« d at par 

1 Zentner (Germany) 


= 110.23x71 lbs. 
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xelles. 

Chasse et Peeke. Bruxelles. 

Congo. — Revue generate de la Colonie 
beige. Bruxelles. 

Defense (La) agricole beige. Bruxelles. 

Inginieur (£/) textile. Wesny-Andri- 
mont-lez-Verviers. 

Journal de la SociSU Nationale des 
Agriculteurs de Belgique . Bruxelles. 

Mercuriales (Les) agricoles . Anverse. 

Moniteur (Le) horticole beige , Bruxelles. 

Progrds (Le) agricole beige. J odoigne. 

Recueil international de Legislation 
coloniale. Bruxelles. 

Recueil mensuel de VInstitut Interna¬ 
tional du Commerce. Bruxelles. 

Renseignements de VOffice Colonial 
(Royaume de Belgique. Minis tire des 
Colonies). Bruxelles. 

Revue bibliographique .Bruxelles. 


Revue des questions scieniifiques. Lou¬ 
vain. 

Revue dconomique inter nationale , Bru¬ 
xelles. 

Revue generate agronomique. Uccle 
lez-Bruxelles. 

Revue horticole beige. Huy. 

Revue generate du Lait. Lierre. 

Tablettes Documentaires Municipales. 
Bruxelles 

Vie (La) Internationale. Bruxelles. 
Brazil. 

A nnaes da sociedade rural brasileira. 
Sao Paulo. 

A nnuaire du Bresil economique. Rio 
de Janeiro. 

Annuario brasileiro de Agricultural In - 
dustria e Commercio. Sao Paulo. 

Archivos da Escola superior de Agri- 
cultura e Medicina Veter inaria. 
Nichteroy. 

Archivos do Museu Nacional do Rio 
de Janeiro. Rio de Janeiro. 

Archivos do Jar din botanico do Rio de 
Janeiro. Rio de Janeiro. 

Boletim da Agricultura. Sao Paulo. 

Boletim da Agricultura , Commercio e 
Industria. Bahia. 

Boletim da Directoria de Industria e 
Commercio. Sao Paulo. 

Boletim do Instituto agronomico de 
Campinas. Campinas, S. Paulo. 

Boletim do Ministerio da Agricultura, 
Industria e commercio. Servicio de 
Informagdes e Divulgapdo . Rio de 
J aneiro. 

Boletim do Ministerio de Relagoes 

exteriores Rio de Janeiro. 

Boletim do Museu commercial do Rio de 
Janeiro. Rio de Janeiro. 

Boletim do Museu Goeldi . Belem (Par&). 

Brazil agricola. Rio de Janeiro. 

British (The) Chamber of Commerce 
Monthly Journal. Sao Paulo. 

Chacaras d>> Quintaes . Sao Paulo. 

Criador (O) Paulista. Sao Paulo. 

Egatea. Revista da Escola de Engenha- 
ria de Porto Alegre . Porto Alegre. 

Estancia (^4). Porto Alegre. 

Evolugdo (A) agricola . Sao Paulo. 

Fazenda (A). Rio de Janeiro. 

Fazenda (A) moderna. Rio de Janeiro. 

Fazendeiro (O). Sao Paulo. 

Lavoura (A). Rio de Janeiro. 

Lavoura e Criagdo. Rio de Janeiro 

Progresso (O). Porto Alegre. 

Revista commercial , indusirial e agri¬ 
cola do Pard. Beleni* Para. 
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Revista do Centro de Cultura scienti- 
ftca . Pelotas, Rio Grande do Sul. 

Revista de Commercio e Industria. Sao 
Paulo. 

Revista de Veterinaria e Zootechnia. Rio 
de Janeiro. 

Rivista (La) coloniale . San Paolo. 

Rivista Italia-Bmsile. Rio de Ja¬ 
neiro. 

British Colonies. 

Agricultural (The) Bulletin of the Fede¬ 
rated Malay States . Kuala Lum¬ 
pur. 

Agricultural News. Bridgetown, Bar¬ 
bados. 

Annals of the R. Botanic Gardens, 
Peradeniya. 

Annual Report. Cyprus. London. 

Annual Report. Department of Agricul¬ 
ture. British East Africa. Nairobi. 

Annual Report. Department of Agri¬ 
culture, Fiji. Suva. 

British East Africa. Department of Agri¬ 
culture. Agricultural Bulletin . Nai¬ 
robi. 

British (The) North Borneo Herald. 
Jesselton. 

Bulletin of Agricultural Information , 
Trinidad. Port-of-Spain. 

Bulletin of the Department of Agricul¬ 
ture. Jamaica. Hope, Kingston. 

Bulletin of the Dept, of Agriculture. 
Trinidad and Tobago. Port-of-Spain. 

Bulletin of the Direction of Land Re¬ 
cords and Agriculture. Colombo. 

Ceylon Department of Agriculture: 
1. Leaflet , Colombo. —2. Bulletin, 
Peradeniya. 

Cyprus (The) Agricultural Journal. 
Nicosia. 

Federated Malay States. Department of 
Agriculture. Bulletin. Kuala-Lum- 
pur, F. M. S. 

Fiji Department of Agriculture. Bulle¬ 
tin. Suva, Fiji. 

Fiji (The) Planters' Journal. Suva, 
Fiji. 

Journal (The) of the Board of Agricul¬ 
ture of British Guiana. Demerara. 

Journal (The} of the Jamaica Agricul¬ 
tural Society. Kingston. 

Nyasaland. Department of Agriculture. 
Bulletin. Zomba, Nyasaland. 

Nyasaland Government Gazette. Zomba. 

Report . Department of Agriculture, 
Trinidad and Tobago. Trinidad. 

Rhodesia {The) Agricultural Journal. 
Salisbury. 


Southern Provinces of Nigeria. Agricul¬ 
tural Department. Bulletin. Lagos. 

Straits Settlements Government Ga¬ 
zette. Singapore. 

Trinidad and Tobago. Board of Agri¬ 
culture. Circulars. Port-of-Spain, Tri¬ 
nidad. 

2 'ropical Agriculturist Magazine of 
the Ceylon Agricultural Society. Pe¬ 
radeniya, Cevlon. 

West Indian Bulletin. Bridgetown, 
Barbados. 

West Indies. Imperial Department of 
Agriculture , Pamphlet Series. Brid¬ 
getown. 

Zanzibar Government Leaflet . Zanzibar, 
Bulgaria. 

Annuaire statistique du Roy an me de 
Bulgane. Sophie. 

FodwuimiKb na Cofniknciio Yumepm- 
memn>. Sofiia. 

PodmueHo Omnemb m Jl^bpoicatmama 
SeMJiednji. Onumna Cmanupm tio 
Cazoeib. Plovdiv. 

3e.n.%edrbMie: Sofiia. 

3eM.Md)bjch~o-Cmmo6odcm6o. Sofiia. 

3eM.%edib.ncKo - Memeopoji 021 men Jrjojie- 
miiub. Sofiia. 

Memeopojiozu n e can Tod 11 tan me b. Ca zoeto . 

Sofiia. 

CeibdroHun no 3e.ujiditj.memo. Sofiia. 

Tpynoee na J^bpaKaBHai'a BeMJieA'fiji- 
civa Oiibimna Gmauiftin er> Ooj>a3i$o67> 
TiKp.mKo, npu Pi/ce. Varna. 

Revue des Instituts de Recherches agro- 
nomiques en Bulgane. Sophie. 

Canada. 

Agricultural (The) Gazette of Canada . 
Ottawa. 

Agricultural (The) Journal , Depart¬ 
ment of Agriculture of Victoria . Vic¬ 
toria, B. C. 

Annuaire du Canada. Ottawa. 

Annual Report. Canadian Seed Growers* 
Association. Ottawa. 

Association canadienne de Producteurs 
de Semences. Compte rendu de l*As¬ 
semble annuelle. Ottawa. 

British Columbia. Department of Agri¬ 
culture ; 1. Bulletin. — 2. Circulars. 
Victoria, B. C. 

Bulletin de la SocieU de Geographic de 
Qudbec. Quebec. 

Canadian (The) Entomologist . London, 
Ont. 
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Canadian Farm and Agricultural jour¬ 
nal for the Dominion . — General 
Issue — Market Issue, Toronto, 
Canadian {The) Horticulturist . Peter- 
boro, Ont. 

Canadian {The) Horticulturist and 
Beekeeper. Peterboro, Ont. 
Canadian {The) Patent Office Record. 
Ottawa. 

Canadian Poultry News, Grimsby, Ont, 
Canadian {The) Power Farmer. 
Winnipeg. 

Canadian Yearbook. Toronto. 
Conservation. Ottawa. 

Department of Agriculture. Ottawa. 
Branch of the Dairy and Cold Stor¬ 
age Commissioner : i. Bulletin. — 
2. Report of the Commissioner. 
Central Experimental Farm. Bulletin. 
Dominion Experimental Farms : i. 
Bulletin. — 2. Exhibition Cir¬ 
culars. — 3. Seasonable Hints. — 
4. Report. 

Fruit Branch : Telegraphic Report. 
Fruit Commissioner’s Branch : Fruit 
and Vegetable Crop Report. 
Health of Animals Branch: 1. Bul¬ 
letin. — 2. Report. 

Tobacco Division: 1. Bulletin. — 
2. Report. 

Department of Interior. Ottawa. 
Forestry Branch: 1) Bulletin. — 

2. Circulars. 

Department of Marine and Fisheries. 
1. Monthly Record of Meteorological 
Observations. — 2. Monthly Weather 
Review. Ottawa. 

Department of Mines. Ottawa. 

Geological Survey. 1. Museum Bul¬ 
letin. — 2. Report. 

Mines Branch. Bulletin. 

Department of Trade and Commerce. 
Ottawa, 

Bureau of Statistics : Monthly Re¬ 
port of the Trade of Canada. 
Commercial Intelligence Branch: 
Weekly Bulletin . 

Grain Research Laboratory: Bulletin. 
Laboratory of the Inland Revenue 
Department: Bulletin. 

Farm and Dairy and Rural Home. To¬ 
ronto, Ont, 

Gazette {La) agricole du Canada. Mi¬ 
niature fidiral de VAgriculture. Ot¬ 
tawa. 

Journal {Le) d*Agriculture et d*Horti¬ 
culture. Montreal, 

Manitoba Agricultural College . Bulletin . 
Winnipeg, 


Manitoba Department of Agriculture 
and Immigration. Mamtoba Farmer's 
Ltbvary. Extension Bulletin. Win¬ 
nipeg 

Ministere de VAgriculture de la ’Pro¬ 
vince de Quebec. Circulaires . Quebec. 

Ministire federal de rAgriculture. Ot¬ 
tawa. 

Division du Commissaire de Fln- 
dustrie animaie; 1. Bulletin. — 
2. Rapport. 

Division du Commissaire des Se- 
mences: 1. Bulletin. —2. Rapport. 
Fexmes experimentales du Dominion 
1. Bulletin. — 2. Conseils pour la 
Saison. — 3. Rapport. 

Service de V Entomologie : Circu¬ 
laires. 

Ministire des Mines. Commission geo- 
logique. 1. Bulletin du Musie. — 
2. Rapport. Ottawa. 

Ontario Department of Agriculture : 
1. Ontario Agricultural College. Bul¬ 
letin. Guelph, Ont. — 2. Municipal 
Bulletin. Toronto. 

Province of Alberta. Department of 
Agriculture. Provincial Schools of 
Agriculture. Bulletin. Edmonson. 

Province of Alberta. Department of 
Agriculture. Statistics Branch. Crop 
Bulletin. Edmonton. 

Province of Quebec. Department of 
Agriculture. 1. Rapport du Ministre 
de VAgriculture. — 2. Circulars. Que¬ 
bec. 

Public {The) Service Monthly . Regina. 

Rapport annuel de rAssociation cana¬ 
dienne des Producteurs de Sentences. 
Ottawa. 

Rapport annuel de la Socidte de Pomo- 
togie et de Culture fruitiere de la 
Prov. de Quebec. Quebec. 

Rapport annuel sur le Commerce du 
Canada. Ottawa. 

Rapport de la Society d* Industrie lai- 
tiire et de Vlzcole laitidre de la Pro- 
. vince de Quebec.* Quebec. 

Rapport de la Sociite de Quebec pour la 
Protection des Plantes contre les In- 
sectes et les Maladies fongueuses. 
Quebec. 

Rapport du Ministre de V Agriculture 
du Canada. Ottawa. 

Revue canadienne. Montreal. 

Revue trimestrielle canadienne. Mon¬ 
treal. 

Saskatchewan Department of Agricul¬ 
ture. Bulletin. Regina, Sask. 
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Chili. 

Agricultor t (El). Santiago. 

Anales del Institute de Ingenieros de 
Chile. Santiago. 

Anuario del Observaiorio astronomico 
nacional de Santiago de Chile. San¬ 
tiago de Chile. 

A nuano estadistico de la Repdbhca de 
Chile. Santiago de Chile, 

Anuario meteorologico de Chile . San¬ 
tiago de Chile. 

Boletin de la Sociedad agricola del 
Norte. Santiago. 

Boletin de la Sociedad de Fomento 
fabril . Santiago. 

Boletin del Museo nacional de Chile . 
Santiago. 

Bolethi Estadistico. Santiago. 

Boletin minero de la Sociedad nacional 
de Mineria. Santiago. 

Caliche. Santiago. 

Informacion (La). Santiago. 

Revista de Bibliografia chilena y extran- 
jera. Santiago. 

Revista universitaria. Organo de los 
Centros de Estudiantes de la Uni- 
versidad Catolica. Santiago. 

China. 

Bollettino mensile della Camera di 
Commercio Italiana per TEstremo 
Oriente. Shanghai. 

Journal (The) of the Ministry of Agri¬ 
culture and Commerce. Peking. 

Colombia. 

Anuario estadistico. Republica de Co¬ 
lombia. Bogota. 

Revista agricola. Bogota. 

Revista nacional de Agricultura. Bo¬ 
gota. 

Costa Rica. 

Anuario estadistico. Republica de Costa 
Rica. San Jos£. 

Boletin de la Camara de agricultura 
de Costa Rica. San Jose, 

Boletin de Fomento. Organo del Minis - 
terio de Fomento. San Jose. 

Cuba. 

Agricultura y Zootecnia. Habana. 

Boletin oficial de Marcas y Patentes. -— 
Secretaria de Agricultura , Comercio 
y Trabajo. Habana, 

Boletin Oficial de la Secretaria de Agri¬ 
cultura, Coimrcio y Trabajo . Habana. 


Boletin Oficial de la Secretaria de Estado „ 
Memorias comercidles de los C 6 n- 
sules. Habana. 

Estacion experimental agronomica : i. 
Boletin. — 2. Circulares. Santiago de 
las Vegas. 

Gaceta Oficial de la Rep. de Cuba. Ha¬ 
bana. 

Revista de Agricultura, Comercio y 
Trabajo. Habana. 

Czecho-slovakia. 

Bulletin du Mmist're de V Agriculture 
de la Rdpublique Tchdcoslovaque. 
Prague. 

CeskoslovenskJ Les. Praha. 

CeskosiovenskJ Zemedelec. Avec les sup¬ 
plements : Hospoddrske Sirojnictvi 
et ZemedSlske Skolstdi a vjzkumnictvi. 
Praha. 

CeskJ V delay. Praha. 

Deutsches Agrarblatt. Weinberge bei 
Prag.^ 

HospoddrskJ Ohzor. Avec le supple¬ 
ment • Druzstvenictvo. Bratislava. 

Land - und forstwirtschajtliche Mittei- 
lungen. Prag. 

Moravskf Hospodar. Brno. 

Nase Snaky. Praha. 

Ovocnicke Rozhledy. Praha. 

RoVnik. Trnava. 

S ammlung dev Gesetze und Verordnungen 
des cechoslovakischen Staates. Prag. 

Sbirka zdkonu a narizeni stdtu ceskos - 
lovenskeho. Praha. 

Sbornik zveroUkaVsky. Ctyrtletni Pri- 
loha ZverolikarsMho Obzoru. Brno. 

Slovenskd Domovina. Bratislava. 

Uradnd Noviny. Bratislava. 

Venkov. Praha. 

Vesinik CcskoslovenskS Jednoty Re¬ 
pay u. Praha. 

Vesinik Ministerstvapro zdsohovdni lidu 
" v CeskoslovenskJ republice. Praha. 

Vesinik Ministerstsva ZSmedelstvi Ces- 
ko-Slovenskd Ripuhliky. Prag. 

Vdstnik . PHloha ZvBroUkarskSho Obzo ** 
ru. Brno. 

Zeitschrift fur Zuckerinduslrie der de - 
choslovakischen Republik. Prag. 

Zemedielie. Praha, 

Zemeldelskd Poliiika. Brno. 

Zemeddlskd a Druistevni Rozhledy „ 
Opava. 

ZemMBlske Sprdvy. Praha. 

ZimSdSlshJ Archiv. Praha. 

Zemedelskj Pr&mvsl (supplement a« 
CeskoslovenskJ Zemidelec). Praha* 

ZvBrolekarskJ Ohzor. Brno, 



XV 


PERIODICAL PUBLICATIONS REVIEWED BY HIE BUR EAT T 


Denmark. 


Ecuador. 


Beretning fra den Kgl. Veterinaer- og 
Landbohojskoles Laboratomum for 
Landokonomiske For$0g. Koben- 
havn. 

Bereinmg fra Forsogs. laboratoriet utgivet 
av den Kgl . Veterinaer- og Landoh0js- 
koles Laboratorium for Landokono- 
rmshe For sag. Kobenhavn. 

Beretning fra Statens Forsagsvirh - 
somhed i Plantekultur. Kobenhavn. 

Beretning fra Statens Planieavlsud - 
valg. Kobenhavn. 

Beretning fra Stats anstalien Dansk 
Frokontrol e Beretning fra Stats - 
frokontrollen (.Dansk Frokontrol). 
Kobenhavn. 

Beretning om den ■ under Landbrugsmi - 
nisteriet sortevende Landokonomiske 
Kons^llentwiytsomhed. Kobenhavn. 

Beretning om Faelles+Udvalget for Fjerk- 
raeavlens. Kobenhavn. 

Beretning om Landboforeningerne. K0- 
benhavn. 

Comptes Rendus des Travaux du Labo - 
ratoire de Carlsberg . Copenhague. 

Danish (The) Export Review. Copen¬ 
hagen. 

Dansk Patenttidende. Kobenhavn. 

Haven. Kobenhavn. 

Hedeselskabeis Tidsskrift. Viborg. 

Landmandsblade . Kobenhavn. 

Maelheritidende . Odensee. 

Maanedlige Oversigter over Sygdomme 
hos Haveplanterne fra Statens plan - 
tepatologiske Fors0g . K benhavn. 

Maanedlige Oversigter over Sygdomme 
hos Landbrugets Kulturplanter fra 
Statens plantepatologiske Forsog. K0- 
benhavn. 

Meddelelser fra den Kgl. Veterinaer - og 
Landbohojskoles Serumlabor atari um. 
Kobenhavn. 

Nor disk Jordbrugsforskning. Grub- 

berholm pr. Vail . 

Statisiiske Efterretninger . Kobenhavn. 

Tidsskrift for Landbrugets Planteavl. 
Kobenhavn. 

Tidsskrift for Landokonomi. Kobenavn. 

Tidsskrift for Opmaalings- og Matrihuls- 
vaesen . Kobenhavn. 

Udenrigsministeriets Tidsskrift . K0- 

benhavn. 

Ugeskrift for Landmaend. Kobenhavn. 

Vort Landbrug. ELobenhavn. 

Dominican Republic. 

Revista de Agricultural Santo Domingo 


Boleiin de Agncultura r Quinta nor¬ 
mal Ambato. 

Boletin del Ministerio de Relaciones 
exteriores . Quito. 

Boletin del Laboratorio municipal de 
Guayaquil. Guayaquil. 

Egypt and Soudan. 

Agricultural {The) Journal of Egypt . 
Cairo. 

Annuaire siatistique de VEgypie. Le 
Caire. 

Bulletin Commercial. Alexandria 

Bulletin de la Societd entomologique 
d'&gypte. Le Caire. 

Bulletin de V Union- des Agriculteurs 
d*Jzgypte , Le Caire. 

Cairo (The) Scientific Journal . Cairo. 

£gypte (IF) contemporaine . Le Caire. 

Memoires de la Societd entomologique 
d’Rgypte. Le Caire. 

Ministry of Agriculture, Egyp. Technical 
and Scientific Service. Bulletin . Cairo. 

Monthly Report issued by the Com¬ 
mercial Intelligence Branch , Central 
Economic Board. Cairo. 

Sultanic A gricultural Society. Tech¬ 
nical Section. Bulletin. Cairo. 

Finland. 

Arsbok. Afvelsforeningens for Ayrshi - 
reboskap i Finland. Lahti. 

%Arsbok ( Staiisiik) for Finland (An¬ 
nuaire siatistique de Finlande). Hel¬ 
singfors. 

Arsbok , Osterbottens Svenska Landt- 
brukssdllshaps. Vasa. 

Finska Mosskulturforeningens Arsbok . 
Helsingfors. 

Maatalouden Hevoshoitolehti. Helsinki. 

Maatalouden Karjanhoitolehti . Helsinki > 

Maatalous. Helsinki. 

Metsatalo&dettinen Aikakauskirja . 
(Forstlige Tidskrift). Helsingfors. 

Pellervo . Helsingfors. 


France. 


A cclimatation (£/), Journal des Jzleveurs* 
Paris. 

Afrique (U) frangaise. Paris. 

Agronomic (L*) colonials , Bulletin 
mensuel du Jardin colonial, Paris. 

Alpes (Les) industrielles. 'Grenoble. 

A nnales de Chimie analytique et de 
Chimie appliqude et Revue de Chimie 
analytique reunies . Paris. 




XVI 


PERIODICAL PUBLICATIONS REVIEWED BY THE BUREAU 


Annates de Geographic. Paris. 

Annates de la Brasserie et de la Distil- 
lerie. Paris. 

Annates de la Direction de VHy- 
draulique et des Ameliorations agri¬ 
coles {Bulletin). Paris. 

Annates de la Science agronomique 
frangaise et dtrangdre, Institut na¬ 
tional agronomique. Paris. 

Annales de la Socidtd d’Agriculture, 
Science et Industrie de Lyon. Lyon. 

Annales de la Socidtd entomologique 
de France. Paris. 

Annales de VJzcole nationale d’Agri¬ 
culture de Grignon. Paris. 

Annales de V fictile nationale d’Agri¬ 
culture de Montpellier. Montpellier. 

Annales de I’fLcole nationale a Agri¬ 
culture de Rennes. Rennes. 

Annales de VInstitut colonial de Bor¬ 
deaux. Renseignements commer¬ 
cial et economiques. Bulletin men- 
suel. Bordeaux. 

Annales de VInstitut national agro¬ 
nomique. {Ministere de VAgriculture). 
Paris. 

Annales de VInstitut Pasteur. Paris. 

Annales des Falsifications et des Brau¬ 
des. Paris. 

Annales des Sciences naturelles (Bota- 
nique). Paris. 

Annales. Documents officials. Statis- 
tique. Rapports. Comptes rendus de 
Missions en France et & VtXranger. 
Ministere de VAgriculture. Direc¬ 
tion de VAgriculture. Paris. 

Annales du Bureau Central Metdoro- 
rologique de France. Ministere de 
VInstruction publique. Paris. 

Annales du Comitd central agricole 
de la Sologne. Orleans. 

Annales du Musde colonial de Marseille. 
Paris. 

Annales du Service des lipiphyties » 
Ministere de VAgriculture. Paris. 

Annee scieniifique et industrielle. Paris. 

Annie sociale inter nationale. Reims. 

Annuaire. Association des Chimistes 
de Sucrerie et de Distitterie de France 
et des Colonies. Paris. 

Annuaire colonial du Matdriel et de 
la Mdcanique agricoles. Chambre 
syndicate des Constructeurs de Ma¬ 
chines agricoles de France. Paris. 

Annuaire de la Betterave . Valenciennes. 

Annuaire de VAgriculture et des As¬ 
sociations agricoles . Lyon Sc Paris. 

Annuaire des Faux et Forits. Paris. 

Annuaire du Ministere du Commerce 
et de VIndustrie. Paris. 


Annuaire gendral de la France et de 
Vitranger . Paris. 

Annuaire siatistique de la France . Paris. 

Apiculteur [V). Paris. 

Archives de Bialogie. Paris. 

Archives de Parasitologie. Paris. 

Association frangaise pour la destruc¬ 
tion du varron. Publications. Paris. 

Association italo-jrangaise d' expan¬ 
sion economique: i. Bulletin. — 
2. Circulates. Paris. 

Avenir [V) textile. Paris. 

Bibliographe ( Le) moderne. Paris. 

Bibliographie des Sciences et de Vln- 
dustrie. Paris. 

Bibliographie scieniifique frangaise: 

Section: Sciences mathdmatiques 
et physiques ; IP me Sect.: Sciences 
naturelles et biologiques. Paris. 

Bois (Le). Paris. 

Brasserie et Malterie. Nancy. 

Brevets d' Invention. Office national 
de la Propriety industrielle. Paris. 

Bulletin de VOffice du Gouvernement ge¬ 
neral de VAlgene. Paris. 

Bulletin de VAgence gdndrale des Co¬ 
lonies. Service des Renseignements. 
Ministere des Colonies. (Ancien Bul¬ 
letin de VOffice colonial ). Paris. 

Bulletin de la Society des Agriculteurs 
de France. Paris. 

Bulletin de la Socidtd botanique de 
France. - i. Memoires. - 2. Sdances, 
Paris. 

Bulletin de la Socidtd d*Encouragement 
pour VIndustrie nationale. Paris. 

Bulletin de la Socidte de Geographie 
commerciale du Havre. Havre. 

Bulletin de la Socidtd entomologique 
de France. Paris. 

Bulletin de la Socidtd de Pathologie 
exotique. Paris. 

Bulletin de la Socidtd de Pathologie 
vdgdtale de France. Paris. 

Bulletin de la Socidtd scieniifique d*Hy¬ 
giene alimentaire et d'Alimentation 
rationnelle de VHomme. Paris. 

Bulletin de la Socidtd des Viticulteurs 
de France et d’Amp&lographic. Paris. 

Bulletin de VAssociation de Documen¬ 
tation b ibli ographique, scientifique , 
industrielle et commerciale . Paris. 

Bulletin de VAssociation des Chimis¬ 
tes de Sucrerie et de Distillevie de 
France et des Colonies. Paris. 

Bulletin de VInstitut colonial de Mar¬ 
seille : Section des Caoutchoucs — 
Section des Cdrdales et Plantes & 
Fdcute. — Section des Matures gras¬ 
ses. Marseille. 
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Bulletin de rinstitut Pasteur — Revues 
et Analyses. Paris. 

Bulletin des idcentes publications fran- 
gaises. Bibhotheque N ationale. Paris. 

Bulletin des Sciences Pharmacolo- 
giques. Paris. 

Bulletin des Seances de la Socieie des 
Sciences de Nancy. Nancy. 

Bulletin des Soies et des Soieries. 
I/yon. 

Bulletin du Museum national d’His- 
toire naturelle. Paris. 

Bulletin hebdoniadavve des Campagnes. 
Paris. 

Bulletin mensuel de la Chambre syndi¬ 
cate des Constructeurs de Machines 
agricoles de France. Paris. 

Bulletin mensuel de V Union des Indus¬ 
tries chimiques. Paris. 

Bulletin mensuel de VOffice du Protecto- 
rat frangais Tunisia. Paris. 

Bulletin mensuel de V Office interna¬ 
tional d'Hygi&ne publique. Paris. 

Bulletin mensuel de V Office de Rensei- 
gnements agricoles {Ministere de 
l’Agriculture). Paris. 

Bulletin mensuel de la Socidtd nationale 
d 9 A ccli mat a ti on de France . Paris. 

Bulletin mensuel des Renseignements 
frigorifiques. Paris. 

Bulletin mensuel du Commerce , de VIn¬ 
dustrie et de VAgriculture. Paris. 

Bulletin menstiel du Syndicat national 
du Commerce en Gros des Vins, 
Cidres , Spiritueux et liqueurs de 
France. Paris. 

Bull. Or. de la Direction des Recherches 
Scientifiques et Industrielles et des 
Inventions . Bellevue pres Paris. 

Bulletin scientifique et industriel de 
la Maison Rour e-Bertrand Fils. 
Grasse. 

Bulletin trimestriel de la Societd Mycolo- 
gique de France. Paris. 

'Cahiers (Les ) coloniaux. Suppldment 
semi-hebdomadaire . C ? rcula ire (Insti- 
tut colonial de Marseille). Marseille. 

Campagne {La). Paris. 

Caoutchouc (Le) et la Gutta-Percha. 
Paris. 

Chimie et Industries. Paris. 

Cidrerie {La) frangaise. Paris. 

Colonies et Marine . Paris. 

Comptes rendus des Stances de VA- 
cadimie d'Agriculture de France . 
Paris. 

-Comptes rendus hebd . des Stances de 
rAcaddmie des Sciences . Paris. 

'Comptes rendus des Sdances de la So¬ 
cidtd de Biologie. Paris. 


Comptes rendus staiistiques. Office de 
statistique d y Alsace et de Lorraine. 
Strassbourg. 

Correspondant {Le). Paris. 

Documents statistiques reunis par l*Ad¬ 
ministration des Douanes sur le 
Commerce de la France. Paris. 

&cho (L*) forestier. Paris. 

Lcho (L*) des Mines et de la Metallur- 
gte Paris. 

ficho (LJ des Textiles. Edition freb- 
domadaire de U Avenir textile. 
Paris. 

Engrais (£/). Lille. 

Expansion (L 9 ) colonials . Marseille. 

Expansion ( L 9 ) economique. Paris. 

Farmacia. Revue scientifique et de 
Defense professionnelle. X/yon. 

Feuille [La) vimcole. Bordeaux. 

France [La) et le Marche italien. Paris. 

France [La) Paysanne. Paris. , 

Gazette [La) colomale. Paris. 

Genie [Le) civil. Paris. 

Genie {Le) rural. La Motoculture et 
V&lectroculture. Paris. 

Gdographte {La). Bulletin de la Socidtd 
de Gdographie. Paris. 

Illustration (L 9 ) economique et finan¬ 
cier e. Paris. 

Industrie (L*) chimique. Paris. 

Industrie (L 9 ) frangaise de la Conserve . 
Paris. 

Industrie (Zi) laiti&re. Paris. 

Informateur (L 9 ) Paris. 

Information (L 9 ) universelle. Paris. 

Insecta. Revue illusirde d 9 Entomologie. 
Rennes. 

Inventions {Les) Musty des . Paris. 

Journal agricole d'Alsace et de Lor¬ 

raine. Strassbourg. 

Journal d*Agriculture pratique. Paris. 

Journal d*Agriculture pratique * de Viti¬ 
culture et d r £conom%e rurale pour le 
Midi de la France . Toulouse 

Journal de la Societd Nationale d* Horti¬ 
culture de France. Paris. 

Journal des Jzconomistes . Paris. 

Journal des Fabricants de Sucre. Paris. 

Journal de Pharmacia et de Chimie. 
Paris. 

Journal off del de la Ripublique fran¬ 
gaise. Paris. 

Lait {Le). Eyon. 

Matidres (Les) grasses. Paris. 

Miscellanea entomologica . Uz£s. 

Monde (Le) -Industriel, commercial et 
agricole. Paris. 

Moniteur scientifique. Paris. 

Moniteur (Le) viniccfte v Paris. 

Nature (La). Paris. 
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Neoculture (La). Paris. 

Nouveaux ( Les) Livres scientifiques et 
industrials, Paris. 

Nouvelle (La) France agricole. Paris. 

Oceania (L 1 ) frangaise. Paris. 

Parfumerie (La) modevne. I<yon. 

Petite (La)' Revue agricole et hovticole. 
Antibes/ 

Phosphate (Le) et les Engvais chimi- 
ques. Revue Internationale des En- 
grais et Produits * chimiques . Paris. 

Polybiblion. Revue bibhogmphique Uni- 
verselle. i. Partie Utter air e. — 2. Par- 
tie technique. Paris. 

Producteuy (Le). Paris. 

Pvoduire. Usmage et Ouiillage moder- 
nes. Paris. 

Progris (Le) agricole. Amiens. 

Progris (Le) agricole et viticole. Mont¬ 
pellier. 

Rapports commerciaux des Agents di- 
plomatiques et consulates de France. 
Paris. 

Recueil de Medecine Veterinaire. Al- 
fort. 

Reforme (La) sociale. Paris. 

Renseignements coloniaux et documents 
publies par le ComiU de V Afrique 
frangaise et le Comite du Maroc. 
Supplement de VAfrique frangaise. 
Paris. - 

Revue agricole , viticole, hovticole. Bor¬ 
deaux. 

Revue (La) avicole. Paris. 

Revue de Boianique appliquee et d’agri¬ 
culture coloniale. — Bulletin du 
Labovatoire d'Agronomic coloniale . 
Paris. 

Revue (La) de Chimie industrielle. 
Paris. 

Revue (La) de la Filature et du Tissage. 
Paris. 

Revue des Eaux et des Forets. Paris. 

Revue de Viticulture . Paris. 

Revue d’Histone naturelle appliquee : 
Premiere Partie: Mammalogie - 
Aqaiculture - Entomologie - Botani- 
que — Colonisation. — Deuxieme Par- 
tie: VOiseau. Paris. 

Revue de Zoologie agricole et appliquee . 
Bordeaux. 

Revue (La) du del. Bourges, Cher. 

Revue (La) economique du Centre 
et de VOuest. Tours. 

Revue economique frangaise. Societi 
de Giographie commercial de Paris. 
Paris. 

Revue frangaise d*Ornithologie. Paris. 

Revue g£ndral& de Boianique. Paris. 


Revue (La) generate du froid et des in¬ 
dustries irigorifques. Paris. 

Revue hovticole. Paris. 

Revue internationale de Genetiqae. Na~ 
ges, Tarn. 

Revue (La) de Produits chimiques . 
Paris. 

Revue (La) scientipque. Paris. 

Revue vetirinaire. Toulouse. 

Revue de Zooiechnie. Paris. 

Science (La) sociale suivant la Meihode 
d’Observation. Paris. 

Sucrerie, Distillene, Industries agri- 
coles. Paris. 

Technique (La) moderne. Paris. 

Vie (La) agricole et rurale . Paris. 

Vie (La) aux Champs . Paris. 

Vie (La) technique et industrielle „ 
Paris. 

Germany. 

Allgemeine Fischerei Zeitung. Miin- 
chen. 

Allgemeine For si- und Jagd-Zeitung . 
Frankfurt a. M. 

Annates Mycologici. Berlin. 

Archiv fur exakte W irtscha ttsfor- 
schung. Thunen Arkw. Jena. 

Archiv fur Sozialwissenschaft und So- 
zialpoliiik. Tubingen. 

Bericht dev Lehranstali fur Wein- 
Obst- und Gartenbau zu Geisenheim 
a. Rh. Berlin. 

Bericht der Oberhessischen Gesell- 
schaft fur Natur- und Heilkunde zu 
Giessen. Giessen. 

Berichte aus dam physiologischen La- 
beratorium und der Versuchsanstalt 
des landwirtschajtlichen Insiituts der 
Universitdi Halle. Hannover. 

Berichte ub&r die gesamte Physiologic 
und experimenielle Pharmakologie. 
Berlin. 

Bericht uber das Auftreten von Peinden 
und Krankheiien der Kulturpflan - 
sen in der Rheinprovinz. Bonn. 

Berliner tierarztliche Wochenschrift, 
Berlin. 

Biedermann's Zentralblatt fur Agri - 
kulturchemie und rationellen Land- 
wirtschaftsbetrieb. Beipzig. 

Biochemische Zeitschrift. Berlin. 

Biologische Anstalt fur Land- und Font - 
wirtschaft : x. Berichte ,—2. Mitteilun - 
gen. — 3, Flugblatt. Berlin. 

Blatter ftir Zuckerrubenbau. Berlin. 

Botanisches Centralblati . Jena. 

Botanische Jahrbucher filr Systema- 
iik, Pflanzengeschichte und Pflan^ 
zengeographie , Leipzig, 
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Butter- (Der) und Fetiwarenverkehr . 
^Vormals Berlinev Markth alien-Zei~ 
tung). Berlin. 

Centralblatt fur Bakteriologie, Parasi- 
tenkunde und Infektionskrankhei- 
ten . Erste Abteilung : Originate. Re¬ 
fer ate, — Zweite Abteilung : Originate, 
Refer ate. Jena. 

Centralblatt fur die Zuckerindustrie. 
Magdeburg. 

Chemiker Zeitung, Cothen. 

Chemisches Zeniralblait, Berlin. 

Collegium. Frankfurt a. M. 

Deutsche entomologische Zeitschrift 
«Iris ». Dresden. 

Deutsche {Die) Essigindustrie. Berlin. 

Deutsche landw . Geflugel-Zeitung . Ber¬ 
lin. 

Deutsche landw . Presse. Berlin. 

Deutsche landw. Tierzucht. Hannover. 

Deutsche Rundschau. Berlin. 

Deutsche Schlacht- und Viehof-Zeitung. 
Berlin. 

Deutsche Wirtschafts-Zeitung. Zentral- 
blatt fur Handel, Industrie und Ver- 
kehr. Berlin. 

Deutsche {Die) Zuckenndustrie. Berlin. 

Deutscher Aussenhandel. Zeitschrift des 
Handelvertragsvereins. Berlin. 

Deutsches Kolonialblatt. Berlin. 

Deutsches meteor ologisches Jahrbuch. 
Berlin, Karlsruhe, Bremen, Darm¬ 
stadt, Stuttgart. 

Deutsches meteor ologisches Jahrbuch fur 
Bayern. Miinclien 

Dingiers polytechmsches Journal. Berlin. 

Entomologische Zeitschrift mit Fauna 
exotica. Frankfurt. 

Erndhrung (Die) der Pflanze. Stassfurt. 

Fischerei-Zeitung. Neudamm. 

Forstwissenschaftl, Centralblatt. Berlin. 

Fuhling*$ landwirtsckaftliche Zeitung. 
Stuttgart. 

Fuller- (Die) und Dungemittel Industrie. 
Magdeburg, 

Geisenheimer Mitteilungen uber Obst- 
und Gartenbau. Wiesbaden. 

Geographisches Jahrbuch. Gotha. 

Geologisches Zentralblatt. Leipzig. 

Geographische Zeitschrift. Leip 7 ig. 

Gordian. Zeitschrift fur Kakao, Zucker 
und deren Erzeugnisse. Hamburg, 

Gummi-Zeitung. Berlin. 

Hedwigia. Dresden. 

lllusirierte landw. Zeitung. Berlin* 

Internationale Bibliographic der Zeit- 
schriftenliteratur: x. Abteilung A. 
Bibliographie der deut. Zeitschriften- 
Eiteratur. — 2. Abt. C. Bibl. der 


Re sens ionen und Refer ate. — 3. Bei- 
lage. Gautsch bei Leipzig. 

Internationale Mitteilungen fur Bo- 
denhundv . Berlin. 

Jahrbuch der deutschen Bibliotheken . 
Leipzig. 

Jahrbuch der deutschen Landwirtsckafis- 
Gesellschaft. Berlin. 

Jahrbuch der Moorkunde. Bericht uber 
die Fortschritte auf alien Gebieten der 
M oorkultur und Torfverwertung. 
Hannover. 

Jahrbuch der Versuchs- und Eehran- 
stalt fur Brauerei vn Berlin. Berlin. 

Jahrbuch des Instituts fur Jagdhunde 
(.Neudamm und Berlin-Zehlendorf) 
gegrundet von der deutschen Jdger- 
Zettung. Neudamm. 

Jahrbiicher fur Nationalohonomie und 
Siatistik nnt Beilage. Jena. 

Jahrbuch fur wissenschaftlicheundprak- 
tische Tierzucht einschliesslich der 
Zuchiungsbiologie. Hannover. 

Jahrbuch uber neuere Erfahrungen auf 
dem Gebiete der We 1 dewirtschaft und 
des Futterbaues. Hannover. 

Jahresbericht der agrikulturchemischen 
Versuchsstation Berlin. Breslau. 

Jahresbericht der landw. Hochschule 
in Berlin. Berlin. 

Jahresbericht dev Vereinigung fur an- 
gewandte Botanik. Berlin. 

Jahresbericht des Instituts fur Zucker- 
Industrie. Berlin. 

Jahresbericht. Jnstitut fur angewandte 
Botanik . Ilamburgische botanische 
Staatsinstitute . Hamburg. 

Jahresbericht uber das Gebiet der Pflan - 
zenkrankheiten. Berlin. 

Jahresbericht uber die Erfahrungen und 
Fortschritte auf dem Gesamtgebiete 
der Landwirtschaft. Braunschweig. 

Jahresbericht uber die Ergebnisse der 
1 mnnmi fa tsforschung . Stuttgart. 

Jahresbericht uber die Fortschritte auf 
dem Gesamtgebiete der Agrikulturche- 
mie. Berlin. 

Jahresbericht uber die Fortschritte , 
Veroffentlichungen und wichtigeren 
Ereignisse ini Gebiete des Forst- 
Jagd- und Fischereiwesens. Frank¬ 
furt a. Main. 

Jahresbericht uber die Untersuchungen 
und Fortschritte auf dem Gesamtge¬ 
biete der Zuckerfdbrikation. Braun¬ 
schweig. 

Jusfs boianischer Jahresbericht. Leipzig, 

Jahrbucher fur wissenstjiafiliche Bota¬ 
nik. Leipzig. 
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Kaiser Wilhelm Institut fur Landwirt- 
schaft in Bromberg: i. Mitteilun¬ 
gen. Berlin.— 2. Abteilungfur Pflan- 
zenkrankheiten. Benchte. 

Kazett „ Kakao und Zuckevwaren In¬ 
dustrie Fachblatt . Dresden. 

Kolloid-Zeitschrift (Zeitschrift fur wis- 
senschaftliche und technische Kol- 
loidchemie) . Leipzig. 

Koloniale Rundschau. Berlin. 

Kdlnische Volkszeitung una Handels- 
Blatt. Koln. 

Kuhn-Archiv. Arbeiten aus dem land - 
wirtschaftlichen Institut dev Umver- 
siidt Halle . Berlin. 

Kunstdunger- t Futtermittel- und Leim- 
Zeitung und Oel- und Fett-Zeitung. 
Berlin. 

Lawd (Das). Berlin. 

Landmaschine {Die). Berlin-Charlotten- 
burg. 

Landwirtschaftliche Jahrbuckev. Berlin. 

Landwirtschaftliche Maschinen und De¬ 
rate. Artern, Prov. Sachsen. 

Landwirtschaftliche Wochenschnfi fur 
die Provinz Sachsen. Halle a. S. 

Landwirtschaftlichen (Die) Versuchs-Sta- 
tionen. Berlin. 

Mikrokosmos. Stuttgart. 

Milchviehkontrollverein (Der). Inster- 
burg. 

Ministerialblatt der Preussischen Ver- 
waltung fur Landwirtschaft> Domd - 
nen und Forsten. Berlin. 

Mitteilungen der deutschen Landwirt- 
schafis-Gesellschaft. Berlin. 

Mitteilungen der Veremigung deuischer 
Schweinezuchter ; Berlin. 

Mitteilungen des Fischevei-Vereins fur 
die Provinz Brandenburg , Ostpreussen. 
Pommeru* Berlin. 

Mitteilungen des Vereins zur Forde- 
rung der Moorkultur im deutschen 
Reiche. Berlin. 

Molkerei-Zeitung. Hildesheim. 

Monatshefte fur praktische Tierheil- 
hunde. Stuttgart. 

Nachrichienblait fur den deutschen 
Pflanzenschuizdienst. Berlin-Dahlem. 

Naturwissenschaften (Die). Berlin. 

Naturwissenschaftliehe Wochenschri ft . 
Jena. 

Notizbldtter des botanischen Gartens 
und Museums zu Dahlem bei Sieg- 
litz. Steglitz, Berlin. 

Petermanns (Dr. A.) Mitt, aus J. Per¬ 
thes* geogr. Anstalt. Gotha. 

Rheimscke Monatsschrift fur Obst- 
Garien- und? Gemiisebau. Bonn. 


Suddeutsche landwirtschaftliche Tier - 
zuchi. Miinclien. 

Technische (Das) Blatt. Illustrierte Bei- 
lage der Frankfurter Zeitung. Frank¬ 
furt a. M. 

Technische Rundschau. Wockenschrift 
des Berliner Tageblatts. Berlin. 

Technik fur A lie. Technische Monats¬ 
hefte. Stuttgart. 

Technik und Wirtschaft. Berlin. 

Tharandter forsthches Jahrbuch. Tha- 
randt. 

Tropenpflanzer (Der). — Beihefte zum 
Tropenpflanzer , Berlin. 

Wasserkmft (Die). Zeitschrift fur die 
gesamte Wasserwirtschaft. Miinclien. 

Wasser und Abwasser. Zeitschrift fur 
die gesamte Wasser wirtschaft, fur Was- 
sertechnik und Wasservecht. Leipzig. 

Wembau und Wemhandel. Mainz. 

Wein imd Rebe. Mainz 

Weltwirtschafiliches Archiv. Jena. 

Wirtschafts dlenst . Hamb urg. 

Wockenschrift fur Brauerei. Berlin. 

Wdchentliches Verzeichnis der erschie- 
nenen und der vorbereiteten Neuig- 
keiten des deutschen Buchhandels. 
Borsenverein d. deutschen Buchhdnd- 
ler zu Leipzig. Leipzig. 

Zeitschrift des Vereins der deutschen 
Zuckerindustrie. Berlin. 

Zeitschrift des Vereins deuischer In- 
genieuve. Berlin. 

Zeitschrift fur angewandte Chemie 
mit den wirtschaftlichen Veil : Die 
Chemische Industrie. Leipzig. 

Zeitschrift fur angewandte Entomologie. 
Berlin. 

Zeitschrift fur Botanik. Jena. 

Zeitschrift fur Fleisch- und Milch- 
hygiene. Berlin. 

Zeitschrift fur Forst- und Jagdwesen. 
Berlin. 

Zeitschrift fur die gesamte Kdlte-In- 
dustne. Miinclien, * 

Zeitschrift fur GestiMkunde und Pferde * 
zucht. Hannover. 

Zeitschrift fur induktive 'Abstammungs- 
und Vererbungslehre. Berlin. 

Zeitschrift fur Infektionshranhheiten , 
parasudre Krankheiten und Hygiene 
der Haustiere. Berlin. 

Zeitschrift fur Instrumentenhunde. 
Berlin. 

Zeitschrift fur das landliche Fortbil- 
dungschulwesen in Preussen. Berlin. 

Zeitschrift fur Pflanzenkrankheiien. 
Stuttgart. 

Zeitschrift fur Pflanzenzuchtung. Berlin. 

Zeitschrift fur technischeBiologie . Berlin. 
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Zeitschrift fur die Spiriiusindustrie. 
Berlin. 

Zeitschrift fur Untersuchung der Nah - 
rungs- und Genussmittel sowie* der 
Gebrauchsgegenstdnde. Munster i. W. 

Zeitschrift fur wissenschaftliche Insek- 
tenbiologie. Berlin-Schoneberg. 

Zeitschrift fur Ziegenzucht. Hannover. 

Zentralblatt fUv die gesamte Landwirt- 
scnaft. Berlin. 

Zentralblatt fur die Kunstdunger-Indu¬ 
strie. Mannheim. 

Zentralblatt der Preussischen Land - 
wirischaflskammern . Berlin. 

Great Britain and Ireland. 

Accounts relating to the Trade and Com¬ 
merce of Certain Foreign Countries 
and British Possessions . London. 

Accounts relating to Trade and Navi¬ 
gation of the United Kingdom . Lon¬ 
don. 

Agricultural and Horticultural Asso¬ 
ciation. One and All Garden Books „ 
London. 

Agricultural Organisation Society and 
its Aims . Leaflets. Dublin. 

American Machinist {European edi¬ 
tion). London. 

Analyst {The). London. 

Anglo-Canadian Year-Book. London. 

Annals {The) of Applied Biology. Lon¬ 
don. 

Annals of Botany. London. 

Annals of Tropical Medicine and Pa - 

. rasitology. Liverpool. 

Annual Report by the Chief Veterinary 
Officer. Board of Agriculture and 
Fisheries. London. 

Armstrong College. Agricultural De¬ 
partment. College Bulletin. Newcastle- 
upon-Tyne. 

Asiatic {The) Review. London. 

Baltic (The) Review. London. 

Biometrika . Cambridge. 

Bird Notes and News. London, 

Bloodstock Breeders' Review. London. 

Board of Agriculture for Scotland. — 
i. Scottish Journal of Agriculture. 
— 2. Monthly Agricultural Report. — 
3. Leaflets. Edinburgh. 

Board (The) of Trade Journal and Com¬ 
mercial Gazette. London. 

Bodleian (The) Quarterly Record. Ox¬ 
ford. 

British (The) Bee Journal and Bee¬ 
keepers Adviser. London. 

British Birds . London. 

British (The) Year Book of Agriculture 


and Agricultural Who's Who. Lon¬ 
don. 

Bulletin of Entomological Research. 
London. 

Bulletin of the Imperial Institute of 
the United Kingdom , Cohnzes&* In¬ 
dia. London. 

Bulletin of Miscellaneous Information. 
R. Botanic Gardens Kew. London. 

Chamber (The) of Commerce Journal. 
London 

Chemical (The) News. London. 

Chemical (The) Trade Journal and 
Chemical Engineer. London. 

Cold Storage and Produce Review. 
London. 

Colonial (The) Journal. London, 

Cooperative Reference Library , Miscel¬ 
laneous Publications. Dublin. 

Dairy (The) World <S* British Dairy 
Farmer. London. 

Department of Agriculture and Techni¬ 
cal Instruction for Ireland. Journal 
of the Department of Agriculture and 
Technical Instruction for Ireland. 
Dublin 

Economist (The). London, 

Engineer (The). London. 

Engineering. London. 

Entomologist's (The) Monthly Maga¬ 
zine. London. 

Estate (The) Magazine. Letchworth, 
Herts. 

Eugenics (The) Review. London. 

Parmer (The) and Stock Breeder and 
Chamber of Agriculture Journal. 
London. 

Farmer's (The) Journal. Belfast. 

Field (The). London. 

Fishing (The) Gazette. London. 

Forestry Commission Leaflet . London. 

Fruit Grower , Fruiterer , Florist and 
Market Gardener. London. 

Fuel Economy Review. London. 

Gardeners' Chronicle. London. 

Geographical (The) Journal. Loudon. 

Herefordshire County Council. Far¬ 
mers' Bulletin. Hereford. 

Ice and Cold Storage. London. 

Illustrated (The) Official Journal (Pa¬ 
tents). London. 

Implement (The) and Machinery Re¬ 
view. London. 

India Rubber (The) Journal. London. 

Institute (The) of Chemistry of Great 
Britain and Ireland. Proceedings . 
London. 

* International Sugar Journal. Altring- 
ham. 
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Irish Agricultural Organisation Society. 
Leaflets. Dublin. 

Irish Gardening. Dublin. 

Journal of Agricultural Science. Cam¬ 
bridge. * 

Journal ( The) of Botany , British and 
Foreign. London. 

Journal (The) of Ecology. Cambridge. 

Journal (The) of Genetics. Cambridge. 

Journal (The) of State Medicine. Lon¬ 
don. 

Journal of the Central and Associated 
Chambers of Agriculture and Agri¬ 
cultural Record. London. 

Journal of the Chemical Society. 
London 

Jo^trnal of the Farmers' Club. London. 

Journal of the Institute of Bankers. 
London. 

Journal of the Institute of Brewing. 
London. 

Journal (The) of the Land Agents' 
Society. London. 

Journal of the Manchester Geographi¬ 
cal Society. Manchester. 

Journal of the Ministry of Agricul¬ 
ture. London. 

Journal of the Royal Horticultural 
Society. London. 

Journal of the Royal Society of Arts. 
London. 

Journal of the Society of Chemical 
Industry. London. 

Journal (The) of the Textile Institute . 
Manchester. 

Journal of Tropical Medicine and 
Hygiene. London. 

Live Stock Journal. London 

London (The) Gazette. London. 

Mark Lane Express. Agricultural Jour¬ 
nal. London. 

Memoirs and Proceedings of the Man¬ 
chester Literary and Philosophical 
Society. Manchester. 

Midland (The) Agricultural and Dairy 
College. Bulletin. Kingstdn-on-Soar. 

Ministry of Agriculture and Fisheries : 
i. Journal of the Ministry of Agri¬ 
culture. — 2. Monthly Agricultural 
Report. — 3. Leaflets. — 4. Monthly 
Weather Report of the Meteorological 
Office. — 5. The Meteorological Maga¬ 
zine — 6 Ministry of Agriculture 
and Fisheries Handbook. Diseases of 
Animals Acts. London. 

Monthly Circular of New Publications. 
H. M. Stationery Office. London. 

Monthly List of Official Publications 
issued by H. M. Stationery Office. 
London. ♦ 


Monthly List of Parliamentary Publi¬ 
cations issued by H. M. Stationery 
Office. London. 

National (The) Poultry Journal. Lon¬ 
don. 

Naturalist (The). London. 

Nature. London. 

New (The) Phytologist: a British Bota¬ 
nical Journal. London. 

North British Agriculturist. Edinburgh. 

Palmer's Index to the Times Newspa¬ 
per. Shepperton-on-Thames, 

Parasitology. Cambridge. 

Perfumery (The) and Essential Oil 
Record. London. 

Practical (The) Engineer. London. 

Proceedings of the R. Agricultural So¬ 
ciety of England. London. 

Proceedings of the R. Society of Edin¬ 
burgh. Edinburgh. 

Publishers' Circular and Booksellers' 
Record . London. 

Quarterly Journal of Forestry. London. 

Quarterly Journal of Microscopical 
Science. London. 

Quarterly Journal of the R. Meteoro¬ 
logical Society. London. 

Quarterly List of Official Publications. 
Issued by H. M. Stationery Office . 
London. 

Quarterly List of Parliamentary Pu¬ 
blications. Issued by H. M. Sta¬ 
tionery Office. London. 

Quarterly Summary and Meteorolo¬ 
gical Readings. Royal Botanic So¬ 
ciety of London. London. 

Report. The British Cotton Growing 
Association. Manchester. 

Review (The) of Applied Entomology ; 
Series A : Agricultural ; Series B : 
Medical and Veterinary. London. 

Royal Dublin Society : 1. The Econo¬ 
mic Proceedings. — 2. The Scien¬ 
tific Proceedings. Dublin. 

Royal Society. 1. Philosophical Trans¬ 
actions. — 2. Proceedings of the R. 
Society. Biological Science. London. 

Royal (The) Society for the Protec¬ 
tion of Birds . Report. London. 

Rubber Age. London. 

Russian Information and Review. 
London. 

Science Abstracts: Section A: Physics ; 
Section B : Electrical Engineering 1 
London. 

Science Progress in the 20 th Century . 
London. 

Scottish (The) Farmer. Glasgow. 

Scottish (The) Geographical Magazine. 

. Edinburgh. 
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South {The) American Journal and 
Brazil and River Plate Mail . London.' 

System. The Magazine of Business . 
London. 

Textile {The) Recorder. Manchester 

Times {The). — Educational Supple- 
meni — Engineering Supplement. — 
Imperial and Foreign Trade Supple¬ 
ment —~ Titer ary Supplement — 
Weekly Edition London. 

Transactions of the R. Scottish Arbori- 
cultural Society. Edinburgh. 

Transactions of the Surveyors’ Insti¬ 
tution. London. 

Tropical Life. London. 

Tropical Veterinary Bulletin . London. 

United Empire , The Royal Colonial 
Institute Journal. London. 

University College of North Wales. 
Agricultural Department. Publica¬ 
tions. Bangor. 

University of Cambridge. School of 
Forestry. Bulletin. Cambridge. 

University of Leeds and the York¬ 
shire Council for Agricultural Edu¬ 
cation. Publications. Leeds. 

University of London. County Councils 
of Kent and Surrey. Leaflets of the 
South Eastern Agricultural College , 
Wye , Kent. London. 

Utility Poultry Journal. Newport, 

Salop. 

Wine Trade Review. London. 

Yearbook and Register. The National 
Utility Poultry. London. 

Yearbook {The) of the Scientific and 
Learned Societies of Great Britain 
and Ireland : A Record of the Work 
done in Science , Literature and Art . 
London. 

■( Greece. 

Annales de l* Observatoire national d’A- 
thines. Ath&nes. 

FsopytKov xou Aoecrtxov AsXtlov. 
AChfjvai. 

AsXtlov Fscopyexov ttj£ Fs6>pyt.XY]< 
E'rai.psc.ocq'. AGyjvat. 

Economiste {L’) d’Athdnes. Ath&nes. 
Nsa (Toe) FscoTtovLxa. Mvjvtatov 
Tscopyexov rispioSexov. AGiqvat. 

Guatemala. 

Boletin de Agricultura, IndustHa y 
Comercio de Guatemala. Guatemala. 

Boletin Oficial de la Secretaria de 
Fomento. Guatemala. 

Centro-America. Guatemala. 


Honduras. 

Revista economica. Tegucigalpa. 
Hungary. 

Danube {Le) International. Budapest. 

Ungarische Jahrbucher. Berlin. 

India. 

Agricultural {An) Journal of the De¬ 
partment of Agriculture , Behar and 
Orissa. Patna. 

Agricultural Journal of India . Calcutta. 

Agricultural Research Institute , Pusa. 
Indigo Publication. Pusa. 

Bengal Department of Agriculture : i 
Departmental Records. — 2. Director 
of Land Records and Agriculture , Bul¬ 
letin, Agricultural Series. Calcutta. 

Bulletin of the Agricultural Research 
Institute , Pusa. Pusa. 

Bulletin of Land Records and Agricul¬ 
ture. Assam. Shillong. 

Bulletin of the Economics Department 
of the University of Allahabad. A 1 
lahabad. 

Burma Department of Agriculture : 

1. Bulletin. Rangoon, Burma. — 

2 . Cultivator’s Leaflet. Mandalay, 
Burma. 

Central Provinces. Agricultural De¬ 
partment. Bulletin. Nagpur, C. P. 

Department of Agriculture ; 1 Bulle¬ 
tin. —— 2. Leaflets. Bombay. 

Department oj A griculture Mysore 
State , General Series Bulletin. Ban¬ 
galore. 

Forest Bulletin. Department- of Reve¬ 
nue and Agriculture . Calcutta. 

Fruit Experiment Station. Bulletin . 
Queti a. 

Indian and Eastern Engineer. Calcutta. 

Indian Engineering. Calcutta. 

Indian {The) Forester. Allahabad. 

Indian {The) Forest Records. DehraHun. 

Indian Journal of Economics. Alla¬ 
habad. 

Indian Tea Association Scientific De¬ 
partment Quarterly Journal. Cin- 
namara, Assam. 

Indian Trade Journal. Calcutta. 

Industrial India. Bombay & Calcutta. 

Journal {The) of Dairying and Dairy 
Farming in India. Quetta. 

Journal {The) of Indian Botany. 
Madras. 

Journal of Indian Industries and La¬ 
bour. Calcutta. 

Journal ,0/ the Indian Economic Society, 

. Bombay. m 
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Madras. Central Agricultural Commit¬ 
tee. Bulletin. Madras. 

Madras Department of Agriculture : 

, i. Bulletin. — 2. Leaflets. Madras. 

Madras (The) Forest College Magazine. 
Coimbatore, South India. 

Memoirs of the Department of Agricul¬ 
ture in India. — Bacteriological 
Series — Botanical Series — Chemi¬ 
cal Series — Entomological Series — 
Veterinary Series. Pusa, Bihar. 

Monthly Accounts relating to the Sea- 
Borne Trade Navigation of British 
India. Calcutta. 

Monthly Statistics of Cotton Spinning 
and Weaving in Indian Mills . Cal¬ 
cutta. 

Monthly Weather Review. Calcutta. 

Mysore State Department of Agriculture. 
Bulletin. 1. Chemical Series. — 2. En¬ 
tomological Series. — 3. Mycological 
Series. Bangalore, Mysore. 

Planter's (The) Chronicle. Bangalore. 

Punjab Department of Agriculture , 
Bulletin. Lahore, Punjab. 

Records of the Botanical Survey of 
India. Calcutta. 

United Provinces of Agra and Oudh. 
Department of Land Records and 
Agriculture : Bulletin. Agricultural 
Series. Allahabad. 

Wealth (The) of India. Madras. 

Italy and Colonies' 

Africa (U) italiana , Bollettino della 
Societk africana d 3 Italia. Napoli. 

Agricoltore (V) del Lazio e dell 3 Um¬ 
bria. Roma. 

Agricoltura (L 1 ) coloniale. Firenze 

Agncoltura (L 3 ) subalpina. Cuneo, 

Agricoltura (L 3 ) toscana. Firenze. 

Allevamenti. Palermo. 

Alpe (U).Rivista forestale italiana. Fi¬ 
renze. 

Annah del Commercio. Ministero di 
Agncoltura, Indusiria e Commercio. 
Roma. 

Annali del Consiglio superiors delle 
acque pubbliche. Minister0 dei La- 
vori pubblici. Roma. 

Annali del Laboratorio chimico centra- 
le delle Gabelle . Roma. 

Annali della R. Accademia d*Agri¬ 
coltura di Torino. Torino. 

Annali . della R. Stazione chimico- 
agraria sperimentale di Roma. Roma. 

Annali della Society degli Ingegneri 
e degli Architeiti Italiani. Roma. 


Annah dell 3 Indusiria e del Commercio . 
Ministevo di Agricoltura , Industria 
e Commercio. Roma. 

Annah (Nuovi) del Ministers per VAgri¬ 
coltura. Roma. 

Annali del Museo civico di Storia 
naturale di Genova. Genova. 

Annali del R. Istiiuto superiore fo¬ 
restale nazionale. Firenze. 

Annali del .R. Laboratorio autonomo 
di Chimica agraria di Forli. Forll. 

Annali delVUfficio agrario provinciale 
di Bologna and Annali delVUfficio 
provinciale di Agricoltura di Bologna. 
Bologna. 

Annali delVUfficio centrale meteoro- 
logico e geodinamico italiano . Mi¬ 
nister 0 di Agricoltura, Industria e 
Commercio. Roma. 

Annali di Botanica. Roma. 

Annali di Chimica applicata. Roma. 

Annali d'lgiene. Roma. 

Annali d 3 lngegneria e d 3 Architettura. 
Roma. 

Annah di Statistica. Direzione gene- 
rale della Statistica e del Lavoro. 
Roma. 

Annuario agrario. Bologna. 

Annuario bihliografico italiano delle 
Scienze mediche ed afflni. Roma. 

Annuario della R. Accademia dei 
Lincei. Roma. 

Annuario della R. Stazione bacologica 
di Padova. Padova. 

Annuario della R. Stazione sperimen¬ 
tale di Caseificio di Lodi. Lodi. 

Annuario della Stazione sperimentale 
di Risicoltura di Vercelli. Vercelli. 

Annuario del R. Istituto d 3 Incorag- 
giamento di Napoli. Napoli. 

Annuario dell* industria cotoniera in 
Italia . Milano. 

Annuario dell 3 1 stituzione agraria Dottor 
Andrea Ponti . Milano. 

Annuario d'Italia and Annuario gene- 
rale d'ltalia. Genova. 

Annuario per le industri j chimiche e 
farmaceuiiche. Ministevo per VIn¬ 
dustria, il Commercio e it Lavoro. 
Roma, 

• Annuario. R. Stazione chimico-agra- 
ria di Torino. Torino. 

Annuario scientifico ed industrials> 
Milano. 

Annuario statistico dell 3 industria ba¬ 
cologica e serica. Minister0 per 
l 3 Industria, il Commercio e il La¬ 
voro. Roma. 
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Annuario staiistico italiano. Direzione 
generate della Slatistica e del Lavoro. 
Roma. 

A picol tore (L f ) moderno. Torino. 

Apicoltura (L 3 ) italiana e Uapicoltore . 
Ancona. 

Archivio di Scienze Biologic he. Napoli. 

Archivio di storia della sctenza. Roma, 

Atti del Comitato nazionale scientifico. 
tecmco per lo svihtppo e Vincre - 
mento delV industria italiana . Milano. 

Atti della R. Accademia economico- 
agrarta dei Georgofili. Firenze. 

Attz della R. Accademia dei Lincei. 
Rendiconti della Classe di Scienze 
fisiche , maiematiche e naturali. Roma. 

Atti delVIstituto Botanico dell*Univer¬ 
sity di Pavia. Milano. 

Bass a Corte. Genova. 

Bolletiino agrario . Gorizia. 

Bollettino bibliografico delle pubbli- 
cazioni italiane. Roma 

Bollettino degli oli e dei gras si Milano. 

Bollettino del Consiglio provinciate 
d 3 agricoltura. dei Consorzi agrari 
e delVIstituto provinciate di San 
Michele. Trento. 

Bollettino della Bibhoteca. Ministeri 
per VAgricoltura, per VIndustria e per 
il Lavoro e la Previdenza sociale. 
Roma. 

Bollettino della Camera agrumana. 
Messina. 

Bollettino della « Cotoniera ». Milano. 

Bollettino della Camera dz Commercio e 
industria — Trieste. Trieste. 

Bolletiino della Federazione Miner a- 
via italiana. Roma. 

Bollettino della propriety intellettuale . 
Roma. 

Bolletiino della Society geologica ita¬ 
liana. Roma. 

Bollettino della Society lombarda per 
la pesca e Vacquicoltura . Milano. 

Bollettino delVAssociazione delV indu¬ 
stria laniera italiana. Biella. 

Bollettino delV A ssociazione italiana 
delle Industrie dello zucchevo e del - 
Valcool. Bologna. 

Bollettino delV A ssociazione pro piante 
medicinali ed altre utili . Milano. 

Bollettino delV Unions delle Cattedre am- 
hzdanti di Agricoltura italiane. Roma. 

Bollettino delle opere moderne straniere 
acquistate dalle Biblioteche governa¬ 
tive del Regno d 3 Italia. Roma. 

Bollettino delle sedute delV Accademia 
Gioenia di Scienze naturali. Catania. 

Bollettino del R. Comitato geologico 
d 3 Italia. Roma. 


Bollettino del R. Chto botanico di Pa¬ 
lermo. Palermo. 

Bollettino di informazioni delVUfficio 
economico del Ministero delle Colo- 
nie. Roma. 

Bollettino di legislazione e statistic a 
doganale e commerciale . Roma. 

Bollettino di notzzie commerceali. Roma'. 

Bollettino di sericoltura. Milano. 

Bollettino di studi ed informazioni- 
del R. Gzardino colonials di Pa¬ 
lermo. Palermo. 

Bollettino menstle di informazioni e 
notizie della R. Stazione di Patolo- 
gicc % x egeiale e R. Osservatorio fito- 
patologico per la Provincia di Roma 
e degli Abruzzi. Roma. 

Bollettino scientifico-tecnzco. Milano. 

Bollettino tecnico pubblicato per cur a 
del R. Istituto scientvfico sperimentale 
del tabacco. Scafati (Salerno). 

Bollettino ufficiale del Governo della 
Cirenaica. Bengasi. 

Bollettino ufjiciale del Governo della 
Tripolitania. Tripoli. 

Bollettino ufficiale della Direzione gene- 
rale Approvigionamenti e Consumi. 
Roma. 

Bollettino ufficiale della Direzione ge¬ 
nerate del Demanio. Ministero delle 
Finance. Roma. 

Bolletiino ufficiale del Ministero delle 
Colonie. Roma. 

Bollettino ufficiale del Ministero dei 
Lavori Pubblici. Roma. 

Bollettino veterinario italiano. Torino. 

Bolletiino delV agricoltura. Milano. 

Bollettino della R . Society toscana di 
Orticoltura. Firenze. 

Bollettino della Society botanica italiana, 
Firenze. 

Camera di Commercio ed Industria, 
Brescia . Processi verb ali di sedute . 
Brescia. 

Camera di Commercio e Industria f 
Udine. A dunanze . XJdine. 

Camera dj, Commercio e di Industria , 
Venezia. Sedute pubbliche . Venezia. 

Circeo (II), Roma. 

Caseificio (II) moderno. Roma. 

Clinica (La) veterinaria. Milano. 

Coltivaipre (II). Casalmonferrato. 

Contadino (II) della Marca Treinsana. 
Treviso. 

Cronaca agricola. Torino. 

Diana. II a Field d*Italia*. Firenze. 

Eco (L 3 ) degli ingegneri e periti agri¬ 
men s or i. Pescia. 

Economia (U) rural#. Torino. 

Esportazione ( IJ). Milano.^ ... 
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Forestale (II). Roma. 

Porno (II) elettrico. Roma. 

Gazzetta agravia, commerciale e indu¬ 
strial. Alessandria. 

■Gazzetta chimica italiana. Roma. 

Gazzetta ufpciale del Regno d'Italia. 
Roma. 

Geografta (La). Novara. 

Giornale (II) agrario. Bologna. 

Giornale degli allevatori. Catania. 

Giornale degli economisti e Rivista 
di staiistica. Roma. 

Giornale del Genio civile. Roma. 

Giornale ~ della libreria, della tipografia 
e delle arti e Industrie affini. Milano. 

Giornale di agricoltura della domenica . 
Piacenza. 

Giornale di chimica mdustnale ed ap¬ 
plicate. Milano. 

GiornaU di geologia pratica. Parma. 

Giornale dHppologia . Pisa. 

Giornale d* Italia agricolo. Roma. 

Giornale d’ltalia forestale. Roma. 

Giornale di medicina veterinaria della 
R. Societd nazionate e Accademia 
veterinaria italiana . Torino. 

■Giornale (II) di risicoltura. Vercelli. 

Giornale vinicolo italiana. Casalmon- 
ferrato. 

Illustrazione (V) coloniale. Milano. 

Industria (£'). Milano. 

Industria (U) ahmentare italiana. 
Napoli. 

Industria (V) del legno. Milano. 

Industria (V) lattiera e zootecnica. 
Reggio Emilia. 

Industrie (Le) italiane illustrate. Milano. 

Informazioni seriche. Roma. 

Ingegneria (U) italiana. Roma. 

Italia (V) agricola. Piacenza. 

.Italia (L } ) vinicola ed agravia. Casal- 
monferrato. 

.Laboratorio di studi ed esperienze 
suite seta. Milano. Relazione (annua) 
sulVattivitd del Laboratorio. Milano. 

Liberte (La) economica . Bologna. 

.Libri (I) del giorno . Milano. 

Macchina (La) nett’agricoltura. Milano. 

Magistrate (R.) delle Acque. Ufficio 
idrograftco . — i. Bolleitino biblio- 
grafico. —2. Relazione- ammate del 
Direttove. Venezia. 

Malpighia. Rassegna mensile di bota- 
nica. Catania. 

.Metallurgia (La) italiana. Milano. 

Meteomlogia(La)pratica. Mon ecassino. 

Matron. Padova. 

.Minerva. Rivista delle riviste. Roma. 

.Miniera (La} italiana . Roma. 


Ministero di Agricoltura , Industria e 
Commercio: i. Bottettino dei Mini - 
steri per ! Agricoltura e jper VIndu - 
stria , il Commercio. SerieA. Roma. 

Dire/.ione generate delle Miuiere. Civ- 
colari. Roma. 

Ministero degli Affari Esteri. Direzione 
generate degli affari commercials. 
Rapporii. Roma. 

Moderno (II) zooiatro. Bologna. 

Monitore (II) tecnico. Milano. 

Natura Milano. 

Naturalista (II) siciliano. Palermo. 

Notizie periodiche di staiistica agravia. 
Roma. 

Nuova agricoltura del Lazio. Roma. 

Nuova (La) Notarisia. Modena. 

Nuova Rivista d } Industria e Commercio. 
Roma. 

Nuovi Annali di agricoltura siciliana. 
Palermo. 

Nuovo (II) Ercolani. Rivista di medi¬ 
cina veterinaria. Torino. 

Nuovo Giornale botanico italiano. Fi¬ 
renze. 

Orticoliura (L’) italiana. Torino. 

Propaganda (La) agricola. Bari. 

Pubblicazioni della Station e agravia 
sperimentale in Bari per lo studio 
dell’aridocuttura. Bari. 

Rapporti e Monogrape coloniali. Mi¬ 
nister o degli Affari Esteri . Roma. 

Rassegna delle Scienze biologic he. Fi¬ 
renze. 

Rassegna miner aria, metallurgies e 
chimica. Roma. 

Redia. Giornale di Entomologia . Fi¬ 
renze. 

Relazione e bilancio industriale. A- 
zienda dei Tabacchi. Ministero delle 
Finanze. Direzione Generate delle 
Privative. Roma. 

Rendiconti del R. Istituio Lombardo 
di Scienze e Lettere, Milano. 

Riforwa (La) agravia . Parma. 

Riviste agravia poles ana, Rovigo. 

Riviste (La) agricote. Roma. 

Rivista coloniale. Roma. 

Rivista del freddo. Roma. 

Rivista (La) del Mezzogiorno. Napoli 

Rivista delle Provincie. Roma. 

Rivista di agricoltura , Parma. 

Rivista di Ampelografia. Alba. 

Rivista di Biologia. Roma. 

Rivista internazionale di scienze so - 
ciah e discipline ausiliavi. Roma. 

Rivista italiana delle essenze e pro - 
fumi. Milano. 

Rivista italiana di vagioneria . Roma. 

Rivista mete or ico-agravia. Roma, 
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Rivista oleavia itahana . Roma. 

Rivista di Patologia vegetale. Pavia. 

Rivista pellagrologica italiana. Firenze. 

Scientia. Rivista di scienda. Milano. 

Scuola (R.) Superiore di Agricoltura, 
Portici : i. Annali. — 2. Annah della 
Stazione sperimentale per le malattie 
infettive del besiiame. — 3. Bol- 
lettzno del Lab oratorio di Zoologia 
generate ed agraria. — 4. Circolari del 
Laboratorio di Entomologia agraria . 
Portici (N apoli). 

Sicilia (La) industriale . Catania. 

Sicurezza (La) e Vigiene delVindustria. 
Milano. 

Sole (II). Milano. 

Stazione (R.) sperimentale di Agrumicol- 
tura e Frutiicoliura di Acireale: 
1. Annali . — 2. Rollettino . — 3. Cir¬ 
colari. Acireale (Catania). 

Stazioni (Le) sperimentali agvarie ita- 
liane . Modena. 

Terra (La). Bollettino mensile della Fe- 
derazione italiana dei piccoli pro - 
prietarii. Pavia. 

Tribuna (La) coloniale. Roma. 

Villa (La) ed il giardino. Roma. 

Villaggio (II) e 1 Campi. Milano. 

Vita (La) italiana . Roma. 


Journal of the College of Agriculture . 
Tokyo. 

Jozoshiken sho-kokoku (Bulletin de 
la Station experimental de Fermen¬ 
tation). Tokyo. 

Kogyo-Kwagaku zasski (The Journal 
of Chemical Industry). Tokio. 

Nihon-idzd-Kyokwai zasshi. (The Ja¬ 
panese Brewery- Association* Review). 
Tokyo. 

Nippon Kwagaku Kogyd shinbun . 
(The Nippon Chemical Industrial 
Neivs). Tokyo. 

Sanrin I ho (The Journal of the For¬ 
estry Bureau of the Department 
of Agriculture &> Commerce). To¬ 
kyo. 

Teikoku Nokwai-hS (Bulletin de la 
Socidte imperiale d’Agriculture). To- 
kyo. 

J UG O - Sly AVI a . 

Anmtaire statistique du Royaume de 
Serbie. Belgrade. 

Gospodarski List. Zagreb. 

Jugoslavia . Belgrad. 

Latvia. 

The Latvian Economist. Riga. 


Japan. 

Annals of the Phytopathological So¬ 
ciety of Japan . Nishigahara, To- 
kyo. 

Annuaire financier et dconomique du 
Japon . Ministere des Finances . To¬ 
kyo. 

Botanical (The) Magazine. Tokyo. 

Bulletin de VAssociation SSricicole du 
Japon. Tokyo. 

Bulletin of the Imperial Central Agri¬ 
cultural Experiment Station in Japan. 
Nishigaliara, Tokyo. 

Bulletin (The) of the Imperial Sericul- 
tural Experiment Station , Japan. To¬ 
kyo. 

Chemical Technology . Tokyo. 

Dai Nippon Sanrin Kwai ho (Bul¬ 
letin de la Socieie fovestiere du Ja¬ 
pon). Tokyo. 

Dai Nippon Sansha Kwai ho (Bulle¬ 
tin de V Association sericicole du 
Japon) . Tokyo. 

Financial Annual of Japan . Tokyo. 

Formosan (The) agricultural Review . 
Taihoku. 

Journal of the Chemical Society of 
Japan (Nippon Kwagaku Kwai 
Shi). Tokyo. 


Mauritius.. 

Department of Agriculture : 1. Leaflet 
Series. Port-Tonis. — Bulletin. 2. Ge¬ 
neral Series. —3. Scientific Series .—- 
4. Statistical Series. Reduit. 

Mexico. 

Anuario estadistico de la Republica 
mexicana. Mexico. 

Jalisco rural. Guadalajara, Jal. Mex. 

Memorias y Revista de la Sociedad 
Cientifica « Antonio Alzatev, M 4 xico. 

Revista (La) agricola. Mexico. 

Netherlands and Colonies. 

Apergu du Commerce et de VIndustrie . 
Ministdre royal nderlandais de V Agri¬ 
culture , de VIndustrie et du Com¬ 
merce. Teyde. 

Archief voor de Rubbevculiuur in Neder- 
landsch-Indie. Ruitenzorg, Java. 

Archie f voor de Suikerindustrie in 

* Nederlavdsch-Indie. Soerabaja. 

Bulletin van het Departement van den 
Landbouw in Suriname . Paramaribo. 

Bulletin du Jar din Boianique > Departe¬ 
ment de VAgriculture t de l*Industrie 
et du Commerce aux In des Ne'erlan- 
daises. Buitenzorg. m 
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Bull. Mens, de VOfjice permanent de 
VInstitut International de Statistique. 
La Haye 

Cerealia Rotterdam. 

Cultura . Wageningen. 

Deli Proefstation ; i. Bulletin van het 
Deli Proefstation. — 2. Mededee- 
lingen van het Deli Proefstation to 
Medan. Medan, Sumatra. 

Dutch {The) East Indian Archipe¬ 
lago. Buitenzorg. 

Economische Verslagen van de Neder- 
landsche Diplomatieke en Consulate 
AmUenaren (Supplement aus Han- 
delsbenchten). 's Gravenhage. 

Genetica. Nederlandsch Tijdschrift voor 
Erfelijkheids - en Afsiammingsleer . 
’s Gravenhage. 

Handelsberichten. ’s-Gravenhage. 

Holland's East India. Buitenzorg. 

Huiles et Graisses. Amsterdam. 

Indische {De) Mercuur. Amsterdam. 

Jaarboek van het Departement van 
Landbouw , Nijverheid en Handel in 
Nederlandsch Indie. Batavia. 

Jaarverslag van het Proefstat. voor 
de Java Suikerindustne. Soerabaia. 

Java. Departement van Landbouw , Nij¬ 
verheid en Handel. Batavia. 

1. Mededeelingen uiigaande van het 
Departement van Landbouw, Batavia. 

2. Mededeelingen van het algemeen 
Proefstation voor den Landbouw. Bui¬ 
tenzorg. 

3. Mededeelingen van het agricultuuv 
cjiemisch Laboratorium. Buitenzorg. 

4. Mededeelingen uit den Cultuur- 
iuin. Buitenzorg. 

5. Mededeelingen van het Kina 
Proefstation. Buitenzorg. 

6. Mededeelingen van het Laborato¬ 
rium voor Agrogeologie en Grondon- 
derzoeh. Buitenzorg. 

> 7. Mededeelingen van het Laborato¬ 
rium voor Plantenziekten, Buitenzorg. 

8. Mededeelingen van het Proefst . 
voor het Boschwezen. Buitenzorg. 

9- Mededeelingen van het Proef¬ 
station voor Rijst c. a. Buitenzorg. 

10. Mededeelingen van het Proef¬ 
station voor Tabak. Buitenzorg. 

11. Mededeelingen van het Proef¬ 
station voor The. Buitenzorg. 

12. Korte Benchten voor Landbouw , 
Nijverheid en Handel. Mededeelingen 
van het Siatistich Bureau Buitenzorg. 

13. Korte Berichten utgaande 
van den Landboouwvorlichtingsdimts 
van het Department van Landbouw , 
Nijverheid ^en Handel. Selectie en 


Zaadtmn te Buitenzorg. Buitenzorg. 

id Mededeelingen van het Sta- 
tistisch Bureau. Buitenzorg. 

15. Veeartsenijkundige Mededeel¬ 
ingen. Buitenzorg. 

Maandschrift van den Nederlandsch. 
Maatschappij voorTuinbouw en Plant- 
kunde. Leiden. 

Mededeelingen van de Landbouwhoo- 
geschool en van de daaraan verbon 
den Instituten. Wageningen. 

Mededeelingen van de Rijks Hoogere 
Land- Tuin- en Boschbouwschool en 
van de daaraan Verbonden Instituten. 
Wageningen. 

Mededeelingen van het algeemen Proef¬ 
station der Amos : 1. Algemeene Se- 
rie. — 2. Rubber Serie. Medan. 

Mededeelingen van het Besoekish Proef¬ 
station : 1. Algeemeene Serie. — 
2. Rubber serie. Djember, Java. 

Mededeelingen van het Proefstation voo- 
Vorstenlandsche Tabak. Klaten, Soer 
rakarta, Java. 

Nederlandsch Tijdschrift voor Melkhv- 
giene. Amsterdam. 

Nederlandsch Weekblad voor Zuievel - 
reiding en Veeteelt. Doetinchen. 

Nijhoffs Index op de nederl. Periodi- 
ken van algemeenen Inhoud.'s-Gta- 
venhage. 

Octrooischriften van het Octrooivaad 
Nederland. s-Gravenhage. 

Olien, Vetten en Olienzaden. Amsterdam. 

Paard (Het). 's-Gravenhage. 

Phytopathologisch Laboratorium Wil¬ 
lie Commelin Scholten : 1. Vlugblad. 
— 2. Mededeelingen. Amsterdam. 

Repertorium op de Nederlandsche Tijd- 
schriften en Voornaamste Dagbladen. 
Den Haag 

Tectona. Boschbouwkundig Tijdschrift 
Buitenzorg. 

Teysmannia. Batavia. 

Thee (De). Buitenzorg. 

Tijdschrift over Plantenziekten . Wa¬ 
geningen. ' 

Tijdschrift voor Dierg&neeskunde. 
's-Gravenhage. 

Tijdschrift voor economische Geogra - 
pine. ’s-Gravenhage. 

Tijdschrift der nederl. Heidemaatschap- 
pij. Arnhem. 

Treubia. Recueil de Travaux zoologi- 
ques, hydrobiologiques et oceano- 
grapkiques. Buitenzorg. 

Veldbode (De). Maastricht. 

Verkort meteorologisch Jaarboek. Ron* 
Nederlandsch Meteorologisch Ins- 
tituut. Utrecht. 
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Verslagen van Landbouwkundige On- 
derzoekingen der Rjkslandbouw-proef- 
stations. 's-Gravenhage. 

Verslagen en Mededeeh nge n van de 
Directie van den Landbouw. J s-Gra- 
venhage. 

IVest-Indie. Paramaribo. 

New Zealand. 

Annual Report of the Department of 
Agriculture of New Zeal an l. Well¬ 
ington. ' 

New {The) Zealand Journal of Agricul¬ 
ture Wellington. 

New {The) Zealand Journal of Science 
and Technologv. Wellington. 

New Zealand Official Yearbook. Well¬ 
ington. 

o * 

Norway. 

Beretning fra Borings forsoksstatzonen 
ved Landbruhshoiskolen. Kristiania. 

Beretning fra Borings- forsokene ved 
Norges Landbruks hois hole. Kristia- 
nia. 

Beretning fra Statens Borsoksgaard 
paa Hedemarken . Kristiania. 

Beretning om Hedemarkens A mts Bor- 
soksstations virksomhet. Kristiania. 

Beretning t om Norges Landbrukshei- 
sholes virksomhet. Kristiania. 

Beretning om skadeinsekter of plan- 
tesygdommer i land- og havebruket. 
Kristiania. 

Beretning om Statens kemiske Kon- 
trollstations og Br0kontrolanstalts i 
Kristiania virksomhet. Kristiania. 

Beretning om Veterinaervaesenet og 
Kj0dkontrollen i Norge. Kristiania. 

Beretninger om Amternes okonomiske 
Tilstand . Kristiania. 

Landmandsforbundet . Kristiania. 

Meddelelser fra det Norske Myrselskap. 
Kristiania. 

Meddelelser fra det Statistiske Central- 
byraa . Kristiania. 

Norges Utenrikshandel. Kristiania. 

Norsk Jaeger og Bisher Borenings 
Tidskvift. Kristiania. 

Norsto Pnstictencte. Kristiania. 

Norsk Veterinaer-Tidsskrift. Kristia¬ 
nia. 

Samvirhe . Kristiania. 

Tidsskrift for det norske Landbruk. 
Kristiania. 

Ugeskrift for Landbruk . Kristiania. 


Otoman Empire. 

British {The\ Chamber of Commerce of 
Turkey and the Balkan States . — 
Monthly. Trade Journal. Gal at a, 
Costanlinople. 

Hachaklai. Or the Palestinian Agricul¬ 
turist . Jaffa (Palestina). 

Paraguay. 

Anuario estadistico. Repubhca del Pa¬ 
raguay. Asuncion. 

Boletin de la Dtreccion de Tierras y 
Colonias. Asuncion. Revista del 
Comercio. Asuncion. 

Diario oficial de la Republica del Pa¬ 
raguay. Asuncion. 

Revista del Comercio. Asuncion. 

Revista de la Bscuela de Comercio . Asun¬ 
cion. 

Peru. 

Boletin del Ministevio de Bomento . 
Ivima. 

Philippines. 

Philippine {The) Agricultural Review. 
Manila. 

Philippine (T he) A griculturist . Eos 
Banos. 

Philippine {The) Journal of Science. 

Poland. 

Dziennik Urzedowy Ministerstwa Rol- 
nictwa i Dobr Pdnstwowych Rzeczy- 
pospolitei Polskiej . Warszawa. 

Dziennik Urzedowy Ministerstwa liol- 
nietzva i Dobr Panstwowvch Rzeczy- 
pospolitef Polskiej. Dodateh : Obwies- 
zenia Publiczne. Warszawa. 

Misieczenik Ogrodniczy {Revue hor - 
ticole mensuelle). I/wow. 

Viribus XJnitis. Mensuel consacrd aux 
probUmes economiques des Jztats 
de V Bur ope centrale et orientale . Var- 
sovie. 

Porto-R rco. 

Agricultural Experiment Station, Por- 
torico: Mayaguez: i. Bulletin. 
— 2. Circulars. — 3. Estacidn 
Experimental Agricola, Boletin. — 

4. Est. Exp. Agr . Circulares. — 

5. Annual Report. 

Rio Fiedras; Department of Agri¬ 
culture and Labour, Insular Exp. 
Sta. : x. Bulletin. 2. Annual 
Report. 
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Government of Porto Rico. Board of 
Commissioners of Agriculture: i. Bul¬ 
letin .—2. Circulars. Rio Piedras, P.R. 

Journal (The) of the Department of 
Agriculture of Porto Rico. Rio Pie¬ 
dras, P. R. 

Revista de Agricultura de Puerto Rico. 
San Juan, P. R. 

Portugal and Colonies. 

Annuario da XJniversidade de Coim¬ 
bra. Coimbra. 

-Annuario dos Servigos florestaes e 
aquicolas. Boletim da Direcgdo Ge- 
ral da Agricultura. Ministerio do 
Fomento. Lisboa. 

Annuario estadistico de Portugal. Mi¬ 
nisterio das Finangas. Lisboa. 

Boletim da Associagdo central de Agri¬ 
cultura poviuguesa. Lisboa. 

Boletim da Direcgdo Geral da Agricul¬ 
tura. Ministerio de Fomento. Lisboa. 

Boletim de Agricultura . Lourenzo Mar¬ 
ques, Mozambique. 

Boletim de Agricultura , Pecuaria e 
Fomento . Loanda. 

Boletim de Comer do, Agricultura e 
Fomento da Provincia de Timor. 
Dili, Timor. 

Boletim do Fomento. Nova Goa. 

Boletim do Ministerio da Agricultura. 
Lisboa. 

Bulletin de la Soctite portuguaise des 
Sciences naturelles. Lisbonne. 

Broteria: Serie botanica — Serie de Vul- 
garizagdo scientiftca — Serie zoolo- 
gica , Braga. 

Diario do Governo et Apendice do Diario 
do Governo : Boletim de Propiedade 
industrial . Lisboa. 

Economista ( 0 ) poriuguez. Lisboa. 

Jornal de Sciencias maiemdticas, fisicas 
e naturals. Lisboa. 

Revista agronomica. Lisboa. 

Revista colonial . Lisboa. 

Revista da Facultade de Direito da Uni- 
versidade de Lisboa. Lisboa. 

Rumania. 

Annarul Societdtei centrale agricole a 
proprietarilor si cultivatorilor din 
Romania. Bucurefti. 

Annarul Statistic al Romdniei. Bucu- 
re$ti. 

Analele siatistice §i econo mice. Bucu- 
resti. 

Besarabia agricola. Chisinau. 

Buletinul agriculturii. Bucurefti. 

Buleimul Culturii Tutunului. Bucuresti. 


Buletinul statistic al Romaniei. Bucu- 
refti. 

Correspondance economigue. Boucarest. 

Viata agricola. Bucuresti. 

San Salvador. 

Anuario. Direccion general de Estadis- 
tica y Observatono nacional. Repu- 
blica de El Salvador. San Salvador. 

Boletln del Ministerio de Relaciones 
exteriores. San Salvador. 

Boletin de Agricultura, y Fomento. San 
Salvador. 

Boletin del Consejo superior de Salu- 
bridad. San Salvador. 

Boletin popular de la Direccion gene¬ 
ral de Agricultura e Indusirias de 
El Salvador. San Salvador. 

Revista de Agricultura tropical. San 
Salvador. 

South Africa. 

Annual Report. Division of Entomo¬ 
logy. Pretoria. 

Department of Agriculture : i Bulletin. 
— 2 . Journal. — 3 . Crop Report. — 
4. Publications. — 5 Science Bulle¬ 
tin. Pretoria 

Farmers' (The) Weekly. Bloemfontein. 

Landbouw-Weekblad (Die). Bloemfon¬ 
tein. 

National Botanic Gardens. Economic 
Bulletin. Kirstenbosch. 

South African Farmers 7 Advocate * 
Bloemfontein. 

South African Journal of Industries . 
Pretoria. 

South (The) African Journal of Science. 
Cape Town. 

Sun and Agricultural Journal of South 
A frica . J ohannesburg. 

Union (The) of South Africa Govern¬ 
ment Gazette. Pretoria, 

Year Book (Official) of the Union of 
South Africa. Pretoria. 

Spain. 

Agricultura. Barcelona. 

Anuario del Observatono central me- 
teorologico. Madrid. 

Anuario estadistico de Espana. Madrid. 

Agricultura (La) nacional. Madrid. 

Boletin arrocero. Valencia 

Boletin de Agricultura Ucnica y eco%6- 
mica (Direccion general de Agricul¬ 
tura, Minas y Montes). Madrid, 

Boletin de Informacidn de la Estacidn 
serioicola. Puerto de Santa Maria; 
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Boletin de la Asociacion de Agricultores 
de Espana. Madrid. 

Boletin de la Junta central de Coloni¬ 
zation y Repoblacion interior . Ma¬ 
drid. 

Boletin de la Real Academia de Cien- 
cias v Arles de Barcelona . Barce¬ 
lona. 

Boletin de la Real Sociedad Espanola 
de Historia natural. Madrid. 

Boletin de la R.eal Soczedad Ceo— 
grdfica y Revista de Geografia colo¬ 
nial y mercantile Madrid. 

Boletin de las Camaras de Comercio , 
Industria y Navegacion y de las 
Camaras agricolas. Madrid. 

Boletin del Museo pedagogico de Czen- 
cias naturales. Barcelona. 

Boletin oficial de la Direction general 
de Comercio e Industria Madrid 

Boletin oficial de Minas y Metalurgia . 
(Ministerio de Fomento). Madrid. 

Boletin oficial de la Real Soczedad 
espanola de los Amigos del Arbol . 
Madrid. 

Boletin trimestral de la E station cen¬ 
tral de Ensayo de Semillas. La 
Moncloa, Madrid. 

Butleti del Museo Social. Barcelona. 

Caialuna textil , Barcelona. 

Cultivador (El) moderno. Barcelona. 

Espana jorestal. Madrid. 

Hof as divulgadoras (Ministerio de Fo¬ 
mento y Direction general de Agvicul - 
tura , Minas y Montes). Madrid. 

Iberica. Tortosa. 

Industria (La) pecuaria. Madrid. 

Industria (La) quimica . Barcelona. 

Information (La) agricola . Madrid. 

Mercados (Los). Valencia. 

Restimenes mensuales de la Estadlstica 
del Comercio exterior de Espana. 
Madrid. 

Revista industrial y financiera Madrid. 

Revista del Instituto agricola Cataldn de 
S. Isidro . Barcelona. 

Revista de la R. Academia de ciencias 
exactas fisicas y naturales de Ma¬ 
drid. Madrid. 

Revista de Montes . Madrid. 

Revista (La) vinicola y de Agricultures. 
Zaragoza. 

Vinicultura (La) espanola. Madrid. 
Sweden. 

Archiv for Botanik . Stockholm. 

Archiv for Kemi , Mineralogi och Geo- 
logi , Stockholm. 


Arsberdttelse . Hydrografiska Byrdn* 
Stockholm. 

Arsbok (Statistisk) for Sverige Kungl . 
Statistiska Ceniralbyran. Stockholm. 

Centralanstalten for forsoksvdsendet 
pa jordbruks-omradet Flygblad. Sto¬ 
ckholm. 

Centralanst alien for forsoksvdsendet 
pa / ordbruksonirddet, Entomologiska 
Afdelningen . Uppsala. 

Fataburen. Stockholm. 

Geografiska Annaler . Stockholm. 

Jdnkopings Ldns Hushallningssallskaps 
Handlingar och Tidskrift. Jonko- 
ping. 

Kalmar Lans Sodra Kungl . Hushall- 
nmgssdllskaps Perzodiska Shrift. 
Kalmar. 

Kommersiella Meddelanden. Stock¬ 
holm. 

Kungl. Landtbruks-A kademiens Hand¬ 
lingar och Tidskrift. Stockholm. 

Landtmannen. Tidskrift for Landtmdn. 
Stockholm. 

Malmohus Ldns Hushallningssals- 
kjaps Ktvartalsskrift. Mahno 

Mdnadsoversikt over oaderlek och 
vatten till gang. Statens Meteorolo- 
gisk-Hydrografiska Anstalt. Stock¬ 
holm. 

Neberborden i Sverige (Statens Me¬ 
teor ologisk — Hydrografiska Anstalt). 
Stockholm. 

Patenter. Beskrivning offentliggjord av 
Kungl. Patent-och Registrerings- 
verket. Stockholm. 

Skandinavisk Veterinar-Tidskrift. Ex¬ 
periment alf alt et (Stockholm). 

Skogen. Stockholm, 

Skogsvards - Foreningens Tidskrift. 
Stockholm. 

Svenska Landtmdnnens Fdreningsblad. 
Mahno. 

Svenska Mosskulturforeningens Tid¬ 
skrift. J onkoping. 

Svenska Svinavelsforeningens Tidskrift. 
Stockholm. 

Svenska Vdg foreningens Handlingar. 
Stockholm. 

Svenskt Land . Stockholm. 

Svensh Veterindt tidskrift. Stockholm. 

Sveriges all manna landtbrukssdllskaps 
Medlemsblad . Stockholm. 

Sveriges Pomologiska Fdrenings Aar- 
skrift . Stockholm. 

Sveriges Utsddesfdrenings Tidskrift. 
Svalof. 

Tidning for Stockholm# Lqfyzd Hushadll- - 
ningssdllskap . Stockholm. 
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Vattenstdnden i Sverige. Statens Meteo- 
rologisk-HydrografiskaAnstalt. Stock¬ 
holm. 

Ymer. Stockholm. 

Switzerland. 

Annuaire agricole de la Suisse. Berne. 

Annuaire statistique de la Suisse - 
Jakrbuch der Schweiz. Berne. 

Archives des Sciences physiques et 
'naturelles. Geneve. 

Bericht des schweizerischen Wirtschafts - 
Archivs in Basel. Basel. 

Bulletin de la Societe botanique de Ge- 
ndve. Gen&ve. 

Bulletin de la Societe Vaudoise de 
Sciences naturelles . Lausanne. 

Bulletin de VAssociation des Marai- 
chers de Geneve. Geneve. 

Bulletin de V Office veterinaire et de la 
Division de V Agriculture. Depar - 
tement de V Economic publique. 
Berne. 

Bulletin des Eidgenossischen Gesund- 
heitsamtes. Beilage : Gegen die Tu- 
berkulose. Bern. 

Bulletin du Departement fdderal de 
VAgriculture. Berne. 

Bulletin suisse de Peche et Piscicul¬ 
ture. Neuckatel. 

Emmenthaler-Blatt e supplemento: 
Sprechsaal /. Milchwirtsch. Langnau, 

Helvetica Chimica Acta. Bale et Gen&ve. 

Jahresbericht der Bermschen Molkerei- 
schule in Rutti-Zollikofen. Zollikofen. 

Journal forestier suisse. Berne. 

Landwirt {Der). Luzern. 

Landwirtschaftlickcs Jahrbuch der 
Schweiz . Bern. 

Marques internationaUs. Berne. 

Mitteilungen aus dem Gebiete der Le- 
bensmitteluntersuchung und Hygiene. 
Bern. 

* Patent-Liste. Bern. 

Propriety iLa) industrials. Berne. 

- Rapport annuel du Comite directeur de 
V Union suisse des Pay sans et du 
Secretariat des Paysans suisses. 
Brougg. 

-Rapport de la Station viiicole et du 
Service phylloxdrique. Departement 
de l*Agriculure, de Vlndustrie et du 
Commerce. Lausanne. 

Rivista Internazionale di Sanitd pub- 
blica. Ginevra. 

Schweizer Archiv fur Tierheilkunde. 
Zurich. 

. Schweizensche Bienen-Zeitung. Aarau. 


Schweizensche Fischerei-Zeitung. Pfaf- 
fikon, Zurich. 

Schweizerische Handelsstatistik. Bern. 

Schweizensche landwirtschaftliche Zeii - 
schrijt. Zurich. 

Schweizerische Milchzeitung. Schaff- 
hausen. 

Schweizerische Obst - und Gartenbau - 
Zeitung. Miinsingen, Bern. 

Schweizerische Wem-Zeitung. Zurich. 

Schweizerische Zeitschrift fur Forst- 
wesen. Bern. 

Schweizerische Zeitschrift fur Rleinvieh- 
zucht. Eschlikon. 

Schweizerisches Zentralblatt fur Milch - 
wirtschaft. Brugg. 

Statistisches Jahrbuch der Schweiz. Bern. 

Terre [La) vaudoise. Lansanne. 

Zeitschrift fur schweizerische Statistik 
und 'Volkswirtschaft. Bern. 

Tunis and French Colonies, 

Annuaire. Association des Anciens 
EUves de VEcole coloniale d’Agru 
culture de Tunisie. Tunis. 

Annuaire de la Nouvelle-Calddonie 
et Dependances. Noumea. 

Annuaire economique et financier.Protec- 
torat frangais au Maroc. Casablanca. 

Annuaire [Grand) Gendral de VAlgd- 
rie } de la Tunisie et du Maroc . Alger. 

Annuaire general de Madagascar et 
Dependances. Tananarive. 

Archives des Instituts Pasteur de I’Afri- 
que du Nord. Alger-Tunis. 

Association ( V ). Tunis. 

Bulletin administrate de la Cochinchine . 
Saigon. 

Bulletin administrate du Cambodge. 
Phonom-Penli. 

Bull, administrate du Laos. Vientiane. 

Bull, administrate du Tonkin. Haiphng. 

Bulletin agricole de V A Igirie- Tunisie- 
Maroc. Alger. 

Bulletin agricole de Vlnstitut scienii - 
ftque de Saigon. Saigon. 

Bulletin comparatif trimeslriel du Mou- 
vement commercial et maritime de 
VAlgdrie. Alger. 

Bulletin de la Chambre d l Agriculture 
de la Cochinchine. Saigon. 

Bulletin de la Chambre d’ Agriculture de 
Tahiti et de Moorea. Papeete. 

Bulletin de la Direction generate de 
VAgriculture, du Commerce et de la 
Colonisation et supplement. Mimoi- 
res et Documents. Tunis. 

Bulletin de la Socidti d’Histoire naturelle 
de VA irique du Nord. Alger. 
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.Bulletin de la Socieie d'Horticulfoire 
de Tunisie. Revue horticole , apicole, 
avicole tunisie nne. Tunis. 

„Bulletin de la Station agronomique de 
la Guadeloupe. Pointe-a-Pitre, An¬ 
tilles. 

J Bulletin de la Station de Recherches 
foresiieres du Nord de l 1 Afrique. 
Alger. 

Bulletin de Rcnseignements sur la Situa¬ 
tion economique et politique de V Afri- 
que occidentals frangaise . Dakar. 

-Bulletin des Chambres d* Agriculture 
de la Guadeloupe et Dependances. 
Pointe a-Pitre. 

Bulletin economique de VIndochine. 
Hanoi. 

Bulletin economique du Maroc. Rabat. 

Bulletin economique publie par les soins 
du Gouvevnement general. Tananarive. 

Bulletin financier de VIndochine . Sai¬ 
gon. 

Bulletin officicl du Governement gene¬ 
ral de VAlgevie. Alger. 

Bulletin officiel du Protectorat de la 
Republique frangaise au Maroc. Ra¬ 
bat. 

Chambve Consultative Mixte de Com¬ 
merce et d' Agriculture du Cam- 
bodge. Procds- Verbal . Phnoui-Penh. 

« Chine-Liege ( Le ). Bone, Alg^rie. 

Colonisation (La) frangaise au Maroc . 
Casablanca. 

Feiulle de Renseignement de la Direc¬ 
tion de VAgriculture, du Commerce et 
de la Colonisation au Maroc . Rabat. 

Feuille ^Informations commerciales de 
la Direction generate de VAgriculture, 
du Commerce et de la Colonisation 
de Tunisie. Tunis. 

Journal de la Station agronomique de 
la Guadeloupe. Pointe-.i-Pitre. 

Petit (Le) Colon . Alger, 

Revue agricole. Noumea. 

Revue agricole de VAfrique du Nord. 
Alger. 

Revue agricole de Vile de la Reunion. 
Saint-Denis. 

Revue agricole et vdterinaire de Mada- 

jfgascar et Dependances . Tananarive. 

Revue horticole de VAlgerie. Alger. 

Revue indochinoise . Hanoi. 

Revue tunisienne. Tunis. 

Voix (La) des colons . Alger. 

United States. 

Abstracts of Bacteriology. Baltimore, McL 

Academy of Sciences, Chicago : i. 
Bullet n — a. Annual Report . Chi* 
cago. Ill. 


Agricultural (The) Digest. New York. 
Agricultural Experiment Station . 
Alabama: Auburn: i. Bulletin of 
the Agr. Exp. Sta. of the Alabama 
Polytechnic Institute. — 2. Circu¬ 
lars. — 3. Annual Report. 
Tuskegee: Tuskegee Normal and 
Industrial. Institute , Exp. Sta. 

1. Bulletin . — 2. Farmers’ Lea¬ 
flets. — 3. Annual Report. 

Alaska: Sitka: 1. Bulletin . — 2. Cir¬ 
culars. — 3. Annual Report. 
Arizona: Tucson: 1. Bulletin of the 
Agric. Exp. Sta. University of 
Arizona. — 2. Annual Report. 
Arkansas : Fayetteville: 1. Bulletin. 

2. Annual Report. 

California: Berkeley: University of 
California Publications , College of 
Agriculture, Agr . Exp. Sta.; 1. Bul¬ 
letin. — 2. Circulars. — 3. Library 
Bulletin. — 4. Annual Report. 
Colorado: Fort Collins: Agric. Exp. 
Sta., Colorado Agricultural College : 

1. Bulletin. — 2. Press Bulletin. — 

3. Annual Report. 

Connecticut: New Haven: 1. Con¬ 
necticut Agric. Exp. Sta. Bulletin. 
— 2. Yale University , Yale Forest 
School, Bulletin. — 3. Annual 
Report. 

Storrs: Storrs Station Bulletin. 
Delaware: Newark: 1. Bulletin of 
the Delaware College Agric. Exp. 
Sta. — 2. Annual Report. 

Florida: Gainesville: 1. Bulletin of 
the Exp. Sta. of Florida at the 
State Agricultural College. — o:. An¬ 
nual Report. 

Georgia: Experiment Station: 1. Bul¬ 
letin of the Georgia Exp . Sta. State 
College of Agriculture and Mecha¬ 
nic Arts. —2. Circulars ; — 3. An¬ 
nual Report. 

Hawaii : Honolulu : 1. Bulletin. — 

2. Extension Bulletin. — 3. Press 
Bulletin. — 4. Annual Report. — 
Sugar Planters’ Station, Bulletin; 
5. Agricultural and Chemical Se¬ 
ries. — 6. Division of Entomo¬ 
logy. — 7. Division of Pathology and 
Physiology. — 8. Special Bulle¬ 
tin, Division of Agriculture and 
Chemistry. 

Idaho : Moscow : 1. Bulletin of the 
Agric. Exp. Sta . University of 
Idaho . — a. Annual* Report. 
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Illinois : Urbana : i. Bulletin of Ike 
Agric. Exp. Sta. University of Il¬ 
linois. — 2. Circulars. — 3. Soil 
Report. — Annual Report. 

Springfield : 1. Illinois Farmers' 
Institute, Bulletin. — 2. Stallion 
Registration Board , Bulletin . — 

3. Annual Report . 

Indiana: Lafayette: Purdue Univer¬ 
sity Agricultural Experiment Sta¬ 
tion. 1. Bulletin. — 2. Circulars. 

3. Annual Report. 

Iowa: Ames: Agric. Exp. Sta., Iowa 
State College of Agriculture and 
Mechanic Arts. 1. Bulletin. — 
2. Press Bulletin. — 3. Research 
Bulletin. — 4. Annual Report. 

Kansas, Manhattan : Agric. Exp. 
Sta. Kansas State Agric. College : 

1. Farm Bulletin. — 2. Technical 
Bulletin. — 3. Circulars. — 4. In¬ 
spection Circulars. — 5. Annual 
Report. 

Kentucky : Lexington : Agric. Exp. 
Sta. of State University. — 1. Bul¬ 
letin. — 2. Annual Report. 

Louisiana: Audubon Park, New Or¬ 
leans : Sugar Station Bulletin. 

Baton Rouge : 1. Bulletin. — 

2. Annual Report. 

Maine: Orono : 1. University of 

Maine, Maine Agric. Exp. Sta., 
Bulletin. — 2. University of Maine 9 
Agricultural Extension Service , 
Extension Bulletin. — 3. Agric. 
Exp. Sta. Official Inspection. — 

4. Annual Report. 

Maryland: College Park: 1. The Ma¬ 
ryland State College of Agricul¬ 
ture, Agric. Exp. Sta. Bulletin. — 

. 2. Agric. College Quarterly. — 3. An- 
nual Report . 

Massachusetts : Amherst : 1. Bulle¬ 
tin. — 2. Bulletin, Control Series. 
— 3. Meteorological Bulletin. — 
4. Annual Report. 

Michigan : Bast Lansing : 1. Bulle¬ 
tin of the Agric. Exp. Sta. Michi¬ 
gan State Agric. College .— 2. Cir¬ 
culars. — 3. Special Bulletin. — 
4. Technical Bulletin. — $. An¬ 
nual Report. 

Minnesota : St. Paul : 1. Bulletin of 
the Agr. Exp. Sta. University of 
Minnesota. — 2. Annual Report. 

Mississippi : Jackson : 1. Bulletin. — 
2. Circulars. — 3. Annual Report. 

Missouri; Columbia: 1. Bulletin 
of the Agric. Exp. Sta. University 
of MissCuri. — 2. Circulars. — 3. 


Research Bulletin. — 4. Annual 
Report . 

Mountain Grave : Fruit Station Bul¬ 
letin . 

Montana: Bozeman: 1. Bulletin of 
the Agric. Exp. Sta. Montana Agric. 
College. — 2. Circular. — 3. An¬ 
nual Report. 

Nebraska : Lincoln : 1. The Univer¬ 
sity of Nebraska Bulletin of the 
Agric. Exp. Sta. — 2. Press Bul¬ 
letin. — 3. Annual Report. 

Nevada : Reno : 1. Bulletin of the 
Agric. Exp. Sta. University of „ 
Nevada. — 2. Circulars. — 3. An¬ 
nual Report. 

New Hampshire: Durham: 1. Bul¬ 
letin .— 2 Scientific Contributions. 

— 3. Annual Report. 

New Jersey: New Brunswick: 1* 
Bulletin. — 2. Circulars. — 3. 
Special Bulletin. — 4. New Jersey 
State Agricultural College Extension 
Bulletin. — 5. Annual Report. 

New Mexico: Las Cruces: 1. College 
of Agriculture and Mechanic Arts 
Bulletin. — 2. Annual Report. 

New York: Geneva: 1. Bulletin .— 

2. Circulars. — 3. Technical Bul¬ 
letin. — 4. Annual Report. 

Ithaca : 1. Home Nature Study 
Course. — 2. Cornell University , 
College of Agriculture , Agric. Exp. 
Sta. Bulletin. — Cornell Station: 

3. Circulars ; 4. Reading-Course for 
Farmers. — 5. Reading-Course for 
Farmers' Wives. — 6. The Cornell 
Reading-Courses . Lessons for the 
Farm Home. — 7. New York State 
College of Agriculture, Cornell Uni¬ 
versity, Cornell Extension Bulletin. 

— 8. Annual Report. 

North Carolina: Raleigh: 1, Bul¬ 
letin. — 2. Press Bulletin . — 3. 
Extension Circulars. — 4, Annual 
Report. 

North Dakota: Agricultural College: 

1. Bulletin. — 2. Annual Report. 
Ohio: Columbus: 1. Agricultural 
College Extension Bulletin . — 2. 
Farmers' Reading Course. — 3. 
Annual Report. 

Wooster : 1. Bulletin. — 2. Cir¬ 
culars .— 3. Technical Series Bulle¬ 
tin. — 4. Annual Report. 
Oklahoma : Stillwater : Oklahoma 
Agricultural and % Mechanical Col¬ 
lege, Agric. Exp! Sta.: 1 Bulletin> 

— 2. Annual Report . 
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Oregon: Corwallis: Oregon Agricul¬ 
tural College and Experiment Sta¬ 
tion : i. Station Bulletin. — 2. 
Circulars . — 3. Division of Horti¬ 
culture Research Bulletin. — 4. An¬ 
nual Report. 

Pennsylvania: Centre Country: State 
Station : 1. Bulletin. — 2. Annual 
Report. 

Rhode Island: Kingston: Agric. Exp . 
Sta. 0/ ta# Rhode Island State 
College: 1. Bulletin. — 2. Annual 
Report. 

South Carolina : Clemson College: 
South Carolina Agric. Exp Sta. of 
Clemson Agric. College : 1. Bulletin. 
— 2. Annual Report. 

South Dakota: Brookings : 1. Bull¬ 
etin of the Agric . Exp. Sta. South 
Dakota State*s College of Agricul¬ 
ture and Mechanic Arts. — 2. An¬ 
nual Report. 

Tennessee: Knoxville: 1. Bulletin 
of the Agric. Exp. Sta. University 
Tennessee. — 2. Annual Report. 

Texas : Austin, College Station : 
Agricultural and Mechanical Col¬ 
lege of Texas. 1. Bulletin. — 

2. Press Bulletin. — 3. Circulars. 

— 4. Annual Report. 

Austin : Press Bulletin. 

Utah: Logan: Agricultural College 
Exp. Sta : 1. Bulletin. — 2. — Cir¬ 
culars. — 3. Annual Report. 
Virginia : Norfolk : 1. Truck Station 
Bulletin. — 2. Annual Report . 
Washington: Pullmann: 1. Agr.Exp . 
Sta. Popular Bulletin. — 2. State 
Agricultural College and School of 
Sciences , Bulletin. — 3. Annual 
Report. 

West Virginia: Morgantown: Agric. 
Exp. Sta. West Virginia Univer¬ 
sity: 1. Bulletin. — 2* Circulars. 

3. Annual Report . 

Wisconsin: Madison: 1. Bulletin of 

the Agric Exp. Sta. University of 
Wisconsin. — 2* Circulars of In¬ 
formation. — 3. Research Bulletin. 

— 4. Special Bulletin. — 5. An¬ 
nual Report. 

Wyoming : Laramie : University of 
Wyoming Agric. Exp. Sta.: 1. Bul¬ 
letin. — 2. Annual Report. 
Agricultural Annual Index. New York. 
Agricultural (The) Review. Official Bul¬ 
letin of the International Farm Con¬ 
gress. Dry Farming . Kansas City, Mo. 
Agyicultura (La) Moderna . Sacramento, 
Cal. 


Alumni Bulletin of the University of 
Virginia. Charlottesville Va. 

A merican A griculturist. Springfield, 
Mass. 

American Bee Journal. Hamilton, Ill. 
American (The) Botanist . Joliet. ' 
American (The) Brewer. New York. 
American (The) Economic Review. Cam¬ 
bridge, Mass. 

American (The) Elevator and Grain 
Trade. Chicago.- 
American Exporter New York. 
American (The) Fertilizer. Philadel¬ 
phia. 

American Forestry. Washington. 
American Fruit Grower . Chicago. 

* A merican Journal of Botany. Brooklyn, 
N. Y. 

American (The) Journal of Science. 

New Haven, Conn. 

American Miller. Chicago. 

American (The) Naturalist. New York. 
American (The) Sugar Bulletin . New 
York. 

Americas (The). New York. 

Annals of the Missouri Botanical Gar¬ 
den. Saint Louis, Mo. 

Asia. Journal of the American Asia¬ 
tic Association. New York. 

Banker-Farmer (The). Champaign, Ill. 
Better Farming Association of North 
Dakota. Press Bulletin. Fargo, N. D. 
Bibliographical Contributions from the 
Lloyd Library. Cincinnati, Ohio. 
Boletin de la Union Pan-Americana 
Washington. 

Book (The) Review Digest. New York. 
Botanical Abstracts. Baltimore, Md. 
Botanical (The) Gazette. Chicago, Ill. 
Breeder’s (The) Gazette. Chicago, Ill. 
Brooklyn Botanic Garden: 1. Record. — 

2. Leaflets. Brooklyn, N. Y. 

Bulletin of the Delaware State Board of 

Agriculture. Dover, Del. * 

Bulletin of the Department of Agricul¬ 
ture of Maine. Waterville. Maine, 
Bulletin of the Lloyd Library: 1. Botany 
Series. — 2. Mycological Series. — 

3. Pharmacy Series. —- 4, Reproduc¬ 
tion Series. Cincinnati, Ohio. 

Bulletin of the Pan-American Union, 
Washington. 

Bulletin of the Vermont Department 
of Agriculture . St. Albans. 

California Cultivator. Los Angeles. 

(San Francisco),* Cal. 

Chemical y Color and Oil Record, New 
York. 

Colombian (The)' Review. New York. 
Commerce , Monthly. , N^w York. 
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Commercial Fertilizer. Atlanta, Ca. 

Country [The) Gentleman. Philadelphia. 

Country Life. Garden City, N. Y. 

Creamery ( The) and Milk Plant 
Monthly. Chicago. 

Cuba [The) Review. New York. 

Cumulative (The) Book Index. New York. 

Dakota (The) Farmer. Aberdeen, S. D. 

Ecology (continuing The Plant World). 
Brooklyn, N. Y.' 

Economic (The) World. New York. 

Engineering and Mining Journal. 
New York. 

Engineering News Record. New York. 

Entomological News. Philadelphia. 

Evening (The) Post. Cuba. New York. . 

Evemng (The) Post. i. Foreign Trade 
Review. — 2. Electrical Industries 
Section . — 3. Industries Section : 
— 3. Cotton and Cotton Textiles . — 
4. Tractors. — 5. Steel Industries 
Section. New York. 

Experiment Station Record. Washington. 

Exporters' and Importer's Journal. 
New York. 

Facts about Sugar. New York. 

Farmer's (The) Wife. St. Paul. Minn. 

Farm Implement News. Chicago, Ill. 

Feedingstuffs . New York. 

Field (The) Illustrated and System on 
the Farm New York. 

Florida (The) Grower. Tampa, FI. 

Florida Quarterly Bulletin of the Agri- 
cult. Depart. Tallahassee, FI. 

Genetics . Princeton, N. Y. 

Geographical Review. New York. 

Grain Dealers' Journal. Chicago Ill. 

Hacienda (La). Buffalo. 

Hoard's Dairyman. Fort Atkinson, Wis. 

House 6* Garden. New York. 

India Rubber World. New York. 

Industrial Arts Index. New York. 

Industrial Management (The Engineer¬ 
ing Magazine). New York. 

Journal of Agricultural Research. 
Washington. 

Journal of Farm Economics. Lancas¬ 
ter, Pa. 

Journal (The) of the American Chem¬ 
ical Society. Easton, Pa. 

Journal of the American Society of 
Agronomy. Washington. 

Journal of the American Veterinary 
Medical Association. Ithaca. 

Journal of the Association of Official 
Agric. Chemists. Baltimore, Md. 

Journal of Bacteriology. Baltimore, Md. 

Journal of Biological Chemistry. Bal¬ 
timore, Md. 

Journal of Dairy Science .Baltimore, Md. 


Journal of Economic Entomology. Con¬ 
cord, N. H. 

Journal of Entomology and Zoology. 
Claremont, Cal. 

Journal of Experimental Zoology. Phi¬ 
ladelphia. 

Journal of Farm Economics. Lancaster, 
Pa. 

Journal of Forestry. Washington. 

Journal (The) of General Physiology. 
Baltimore, Md. 

Journal (The) of Geography. Madison. 

Journal (The) of Heredity. Washington, 

Journal (The) of Industrial and En¬ 
gineering Chemistry. Easton, Pa. 

Journal of the New York Botanical 
Garden . New York. 

Journal (The) of Political Economy. 
Chicago, Ill. 

Lev ant-American Commercial Review. 
Washington. 

Louisiana (The) Planter and Sugar 
Manufacturer. New Orleans. 

Massachusetts State Board of Agricul¬ 
ture , Nature Leaflet , Amerst. Mass. 

Massachusetts Board of Education, 
Bulletin. Boston, Mass. 

Massachusetts (Commonwealth of). Bu¬ 
reau of Statistics: 1. Labor Bulletin. 
— 2. Report on the Public Employment 
Offices. — 3. Report on the Statistics 
of Manufactures. Boston, Mass. 

Monthly Bulletin of the Department of 
Agriculture. State of California. Sac¬ 
ramento, Cal. 

Monthly Bulletin of the Missouri 
State Board of Agriculture. Jefferson 
City. Mo. 

Mycologia. Lancaster, Pa. 

Mycological Notes by C. G. Lloyd. 
Cincinnati, Ohio. 

National (The) Geographic Magazine. 
Washington. 

National (The) Grange Monthly . West- 
field, Mass. 

Nebraska (The) Farmer. Lincoln, Neb. 

Nevada Bureau of Industry, Agricul¬ 
ture and Irrigation. Bulletin Car- 
son City, Nevada. 

New York State Department of Agricul¬ 
ture. Bulletin . Albany, N. Y. 

New York State Museum Bulletin . 
Botany; Entomology. Albany, N. Y. 

North Carolina State Department of 
Agriculture. Bulletin. Raleigh, N. C. 

North (The) Western Miller. Minnea¬ 
polis. 

Office of the Pathologist and Local U: S. 
Weather Bureau Station for RogUe 
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River Valley : i. Bulletin * — 2. Cir¬ 
culars. — 3. Press Bulletin . Med¬ 
ford, Oregon. 

,Official {The) Gazette of the U . S. Pa¬ 
tent Office. Washington, D. C. 

Ohio {The) Department of Agriculture 
Official Bulletin . Columbus, Ohio, 

Oil , Paint and Drug Reporter, hew 
“York. ‘ 

Operative (The) Miller. Chicago. 

Pacific Fisherman. Settle. 

Pennsylvania Farmer. Philadelphia. 
Penn. 

Phytopathology. Washington. 

Plant (The) Disease Bulletin. Washing¬ 
ton. 

Political Science Quarterly. New York. 

Potato 1 The) Magarine. Chicago. 

Proceedings of the Academy of Political 
Science in the City of NewYork. N. Y. 

Proceedings of the National Academy of 
Science. Washington. 

Producer (The) Denver, Col. 

Psyche. A Journal of Entomology . 
Forest Hills. Boston. 

Pure Products. New York. 

Quarterly (The) Bulletin of the State 
Plant Board of Florida. Gainesville, 
Fla. 

Quarterly (The) Journal of Economics . 
Cambridge, Mass. 

Readers' Guide to Periodical Litera- 
ture. White Plains, N. Y. 

Reclamation Record. Wasliington. 

Refrigerating World. New York. 

Rice Journal and Southern Farmer . 
Crowley, Louisiana, 

Rocky Mountain Husbandman. Great 
Falls, Montana. 

Science . Garrison-on-Hudson, N. Y. 

Scientific American. New York. 

Soil Science. New Brunswick, N. Y. 

Southern (The) Fruit Grower. Chatta¬ 
nooga, Tenn. 

Spice (The) Mill . New York. 

State of Minnesota. State Department of 
Agriculture. Bulletin. St Paul, Minn. 

State of New Jersey. Department of 
Agriculture. Bulletin Trenton, N. J. 

Sugar. New York. 

Tea (The) and Coffee Trade Journal . 
New York. 

Tennessee Agriculture Nashville. 

Texas Department of Agriculture. Bul¬ 
letin. Austin, Tex. 

Textile World Journal . New York. 

Torreya. Lancaster, Pa. 

Transactions of the American Society of 
Agricultural Engineers. Ames, Iowa. 


United States Department of Agricul¬ 
ture. Washington. 1 Bulletin . — 
2. Farmers' Bulletin .— 3. Farmers 9 
Bulletin Outlook. — 4. Circulars of 
the Secretary. — 5. Department Cir¬ 
culars. — 6 Weekly News Letters 
to Correspondents. — 7. Yearbook .— 
8 . Annual Reports. 

Bureau of Animal Industry: 1. Bul¬ 
letin — 2. Circulars .— 3. Orders. 

— 4. Amendments to Orders. — 
5 Cattle. — 6 . Horses. —7. Service 
and Regulatory Announcements . — 
8 . Publications . 

Bureau of Biological Survey: 1. Bul¬ 
letin. — 2. Circulars. — 3. North 
America Fauna .—4 Service and 
Regulatory Announcements. 

Bureau of Chemistry : 1. Bulletin. 

— 2. Circulars. — 3. Supplements „ 

— 4. Service and Regulatory An¬ 
nouncements . 

Bureau of Crop Estimates: Mon¬ 
thly Corp Reporter. 

Bureau of Entomology: 1. Bulletin. 

— 2. Circulars . —3. Technical Se¬ 
ries Bulletin. 

Bureau of Labor Statistics : Bulle¬ 
tin. Vocational-Educational Series . 
Bureau of Markets : 1. Food Sur¬ 
veys. — 2. Service and Regulatory 
Announcements. — 3. Seed Re¬ 
porter. 

Bureau of Plant Industry: 1. Bul¬ 
letin — 2. Circulars. — 3. Crop 
Physiology and Breeding Investi¬ 
gations Bulletin. —4. Inventory of 
Seed and Plants Imported by the 
Office of Foreign Seed and Plant 
Introduction. — 5. Office of Foreign 
Seed and Plant Introduction Bul¬ 
letin. — 6. Publications B. P. J. 

— 7. Service and Regulatory An¬ 
nouncements . — 8. Western Irri¬ 
gation Agriculture. 

Bureau of Soils: t. Bulletin .— 2. Ad¬ 
vance Sheets . Field Operations of 
the Bureau of Soils « — 3. Circulars . 
Bureau of Soils and Bureau of Plant 
Industry Cooperating : Report . 
Bureau of Standards : Bulletin. 
Bureau of Statistics: 1. Bulletin .— 
2. Circulars. 

Division of Publications: 1. Circu¬ 
lars. — 2. Monthly List af Public 
cations . — 3. Library Bulletin • 
Federated Horticultural Board: Ser¬ 
vice and Regulatory Announcements* 
Forest Service : 1. Bulletin , — 2. 
Circulars. — 3, Sy&vical Leaflets* 
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Insecticide and Fungicide Board: i. 
Service and Regulatory Announce¬ 
ments. — 2. Library; Bibliographi¬ 
cal Contribution. Washington. 
Office of Experiment Stations: i. 
Bulletin . — 2. Bulletin of Exper¬ 
iment Station Work. — 3. Cir¬ 
culars. — 4. Farmers’ Institute Lec¬ 
ture .— 5. Publications. 

Office of Markets and Rural Orga¬ 
nization : Service and Regulatory 
Announcements. 

Office of Public Roads : 1. Bulletin. 

— 2. Circulars. 

Office of the Secretary: 1. Circu¬ 
lars. — 2. Food Inspection Deci¬ 
sion, Publications. — 3. Insecticide 
Decision , Circulars. — 4. Notices 
of Judgement. — 5. Publications. 

— 6. Report. 

Office of the Solicitor: Circulars. 
States Relations Service: 1 Depart¬ 
ment Circulars. — 2. List of Sta¬ 
tion Publications received by the 
Office of Exper. Sta. 

Weather Bureau: 1. Climatological 
Data for the U. S. by Sections. — 
2. Publications. — 3. Monthly 
Weather Review. — 4. National 
Weather and Crop Bulletin. 

United States Department of Com¬ 
merce and Labor. Washington. 
Bureau of Fisheries: Documents. 
Bureau of Foreign and Domestic 
Commerce: 1. Commerce Reports . 
Daily Consular and Trade Reports. 

— 2. Supplements (Consular Re¬ 
ports). 3. Monthly Summary of the 
Foreign Commerce of the United 
States. 

Bureau of Standards: 1. Circulars. — 

2. Miscellaneous Publications. — 

3. Scientific Papers. — 4. Techno¬ 
logic Papers . 

United States Department of Interior. 
Washington. 

Bureau of Mines: 1. Bulletin. — 2. 
Miners’ Circulars. — 3. Technical 
Paper. — 4. Annual Report by the 
Director of the Bureau of Mines 
to the Secretary of Interior. 


General Land Office: Publications' 
U. S. Geological Survey: 1. Bulletin. 

— 2, Water Supply Paper. 

University {The) of California: 1. Chro¬ 
nicle, an Official Record. — 2. Li¬ 
brary Bulletin . Berkeley, Cal. 

Wisconsin State Board of Agriculture. 
Bulletin. Madison, Wis. 

World Agriculture. Amherst, Mass. 

Year Book of Commercial Fertilizers. 
Atalanta, Georgia. 

Uruguay. 

Anuario de Estadistica agricola. Re- 
ptiblica oriental del Uruguay. Mon¬ 
tevideo. 

Anuario estadistico de la Republica 
oriental del Uruguay. Montevideo. 

Boletin de la Comision nacional de 
Fomento rural. Montevideo. 

Boletin del Consejo nacional deHigiene. 
Montevideo. 

Boletin del Ministerio de Hacienda. 
Montevideo. 

Boletin del Ministerio de Relaciones 
exteriores. Montevideo. 

Defensa agricola. Montevideo. 

Hacendado (El). Montevideo. 

Ministerio de Industrias. Inspeccidn 
nacional de Ganaderia y Agricultura , 
Boletin. Montevideo, 

Propaganda (La) rural. Montevideo 

Propiedad (La) territorial. Montevideo. 

Revista de Frutos del Pais. Monte¬ 
video. 

Revista de la Asociacion rural del 
Uruguay. Montevideo. 

Revista de la Unidn industrial Uruguay a. 
Montevideo. 

Revista del Centro Ganadero. Monte¬ 
video. 

Revista del Ministerio de Industrias . 
Montevideo. 

Revista quincenal de Frutos. Monte¬ 
video. 

Venezuela. 

Boletin del Ministerio de Fomento 
Caracas. 
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WEIGHTS. MEASURES AND MONEY OF THE VARIOUS COUNTRIES 
WITH THEIR ENGLISH EQUIVALENTS. 


i Archine (Russia) 

i Ardeb (Egypt) 

i Ardeb of wheat (Egypt) 

i Ardeb of hulled maize (Egypt) N 

i Ardeb of barley (Egypt) 

i Ardeb of undecorticated rice (Egypt) 

i Ardeb of decorticated rice (Egypt) 

i Arpent (Canada) 

i Are [xoo square metres] 

i Arroba (Brazil) 

i Arroba (Cuba, Guatemala, Paraguay, Peru) 
i Arroba (Mexico) 
i Bale of cotton (Brazil) 
x Bale of cotton (United States) 

i , » » * » » 

x Bale of cotton (India) 

x Barrel of wheat flour (Canada, United States) 
x Bar, see Millier 
x Bow (Java, Dutch Indies) 
i Bushel (United States) 
i Bushel of oats (United States) 
i Bushel of oats (Canada) 

! Bushel of wheat and potatoes (United States) 
i Bushel of barley (Canada, United States) 
x Bushel of raw rice (United States) 
x Bushel of rye, hulled maize, linseed (Canada, United 
i Cadastral arpent (Hungary) 
i Cental (United States) 
i Centiare [xo square metres] 
i Centigramme 
i Centilitre 
i Centimetre 
i Centistere 

x Centner (Germany, Austria, Denmark) 
i Centner (Sweden) 
i Cho [60 ken] (japan) 
x Cho (Japan) 

x Crown [xoo heller] (Austria-Hungary) 
i Crown [xoo ore] (Denmark,Norway, Sweden) 
i Cubic centimetre 
x Cubic metre 

x Decagramme [xo grammes] 


States) 



27.99961 inches 
5.44435 bushels 
2.95264 cwt. 

2.75580 cwt. 

2.36211 cwt. 

5.72812 cwt. 

3*83843 cwt. 

0.84501 acres 
107.63915 square feet 
33.06951 lbs. 

25*35841 lbs. 

25.366^7 lbs. 

396.83415 lbs. 

4.46431 cwt. (gross wt.) 
4.26788 cwt (net wt.) 
3.57145 cwt. 

1.7500x cwt. 


76.36998 square feet 
0.96896 bushels 


32 

lbs. 

34 

lbs. 

60 

Ibs. 

48 

lbs. 

45 

Ibs. 

56 

lbs. 


1.42201 acres 

100 lbs. 

10.76392 square feet 
0.15432 grains 
0.0022 gallons 
o. 3937 i 5 inches 
0-35315 cubic feet 

xio.23x71 lbs. 

9$'71238 lbs. 

119.30327 yards 
2.45068 acres 
10 d at par 

1 s 1V* d at par 
0,06102 cubic inches 
1-30795 cubic yards 
0.35275 oz. 
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i Decalitre [10 litres] 
i Decametre [10 metres] 
i Decare [1000 square metres] 

1 Decastere [10 cubic metres] 

1 Declare [10 square metres] 

1 Deciatine [2 tchetwert] (Russia) 

1 Decigramme 

1 Decilitre 

1 Decimetre 
1 Decistere 

1 Dinar, gold [100 para] (Serbia) 

1 Dollar, gold, $ [100 cents] (United States) 

1 Drachm, gold [100 lepta] (Greece) 

1 Dz. — Doppelzentner (Germany) 

1 Egyptian kantar (Egypt) 

1 Feddan Masri [24 Kirat Kamel] (Egypt) 

1 Florin, gold, or Gulden [100 cents] (Netherlands) 
1 Franc [100 centimes] (France) 

1 Gallon (United States) 

1 gramme 

1 Hectare [10000 square metres] 

1 Hectogramme (100 grammes) 

1 Hectolitre [too litres] 

1 Hectometre [100 metres] 

1 Hectostere [too cubic metres] 

1 Jarra (Mexico) 

1 Kadastral hold, see Cadastral arpem 
1 Kin (Japan) 

1 Kokou [10 to] (Japan) 

1 Kokou of oats (Japan) 

1 Kokou of cocoons (Japan) 

1 Kokou of wheat and maize (Japan; 

1 Kokou of barley (Japan) 

1 Kokou of naked barley (Japan) 

1 Kokou of rice (Japan) 

1 Kopek (Russia) 
z Kwan (Japan) 

1 Lei, gold [100 bani] (Rumania) 

1 Leu [xoo statinki] (Bulgaria) 

1 Lira [100 centesimi] (Italy) 

1 Litre 

1 Manzana (Nicaragua, Guatemala) 

1 Mark [100 Pfennige] (Germany) 

1 Mark [100 penni] (Finland) 


= 2.19976 gallons 

= 32.80840 feet 

— H 95 , 98627 squareyards 
= 13.07951 cubic yards 

— 11.95986square yards' 

— 2.69966 acres 

“ 1*54323 grains 

! — 0.022 gallons 

= 0.0027497 bushels 

555 3*93701 inches 

= 3.53146 cubic yards-* 

— 9 83 W at par 

— 4 s 1 7 m d at par 

« 9 X *U* d at par 

= 220.46341 lbs. 

= 99.04980 lbs. 

= 1.03805 acres 

— is 7 6 7 b id at par 
= 9 33 /e* d at par 

= 0.83270 gallons 

— 0.03527 oz. 

= 2.47109 acres 

= 3*52746 oz. 

t = 21.99755 gallons 

( — 2.74967 bushels 

= 109.36133 yards 
= 130.79505 cubic yards- 
« 7.22642 quarts 


1.32278 lbs. 

1,58726 quarts 
1.55014 cwt. 
82.67268 lbs. 

2.58356 cwt. 
2.06685 cwt. 

2.69428 cwt. 
2.80501 cwt. 

1 3 /a» farthing at pai 
8.26738 lbs. 

9 33 /m d at par 
9 38 /m d at par 
9 "/« d at par 
0.21998 gallons 
0.0275 bushel 
1.72665 acres 
11 *!ui at par 
9 3 */«4 d at par 
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1 Matmd Factory (India) 
i Maund Imperial (India) 

i Metre 
i Milliare 
i Milligramme 
i Millilitre 
i Millimetre 
i Mlllistere 

i My ri a gram me [ioooo grammes] 
i' Myrialitre [io ooo litres) 

i Myriametre [io ooo metres] 
i Millier [i ooo ooo grammes] 
i Milreis, gold (Brazil) 
i Milreis, gold (Portugal) 
r Minot (Canada) 
i Morgen (Cape of good Hope) 

i Muid (Cape of good Hope) 

i Oka (Greece) 
i Oke (Egypt) 

i Peseta, gold [roo c£ntimos] (Spain) 
i Peso, gold [ioo centavos] (Argentina) 
x Peso, gold [ioo centavos] (Chili) 
i Pic (Egypt) 
i Piktil (China) 
x Pikul (Japan) 
x Poud (Russia) 

i Pound, Egyptian, gold [ioo piastres] 
x Pound, Turkish, gold [xoo piastres] (Ottoman Empire) 
i Pund (Sweden) 
x Quintal 

i Rouble, gold [ioo kopeks] (Russia) 
i Rupee, silvei [16 annas] (British India) 
i Square metre 
i St ere [x cubic* metre] 
i Sucre, silver (Ecuador) 
i Talari [20 piastres] (Egypt 

1 To (Japan) 

1 Ton (metric) 

1 Verst (Russia) 

1 Yen, gold [2 fun or roo sen] (Japan) 

1 Zentner (Germany) 


\ 

i 


S 

/ 


\ 

) 


— 74.6709 lbs. 

= 82.28136 lbs. 

= 3.28084 feet 

=* 1.07639 square feet 

— 0.01543 grains 

— 0.00022 gallons 

= 0.03937 inches 

— 61.02361 cubic inches- 

= 22.04634 lbs. 

= 2 199*75539 gallons 
= 274.96701 bushels 

= 6.21373 rniles 

— 19.68426 cwt. 

— 2 5 2 #l /«« d at par 

— 4 s 5 d at par 

= 1.07306 bushels 

= 2.11654 acres 

= 2 a gallons 

— 3 bushels 

= 2.75579 lbs. 

— 2*75138 lbs. 

= 9 3 7 «« d at par 

~ 3s 11 37 Uid at par 
= is 5 * 7 «*d at par 

— 2.46646 feet 

= 133.27675 lbs. 

132.27805 lbs. 

— 36.11292 lbs. 

~ £1.0.6 at par 

— 1850 61 /«4 d at par 

= 0.93712 lbs. 

— x.96843 cwt. 

= 2 s 1 */• d at par 

« n (/ at par 

— x . 19 599 square yards- 

= 1.30795 cubic yards 

~ is it * 7 «td at par 

= 4^ x 1 7 aa d at par 

~ o. 4 9 601 bushels 

— 3.96815 gallons 

— 0.98421 tons 

— 1166.64479 yards 

— 2s o 3 7 at par 

— 110.23171 lbs. 
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GENERAL INFORMATION. 

x - The Effect of a Variation in Milling on the Digestibility of Wheat Flours, — 

Langworthy, C. F. and Holmes, A. D, in Proceedings of the Nahonal Academy or Sci¬ 
ences of the United States of America, vol. 7, No. 4, pp. 119-133. Washington, April 1921. 

The shortage in the World's food-supply in 1917 made the collection 
and correlation of data concerning human nutrition of the outmost import¬ 
ance and many questions were re-examined in the hope of providing ad¬ 
ditional data of value. 

Extensive investigations into the chemical composition, digestibi¬ 
lity and nutritive value of wheat and wheat products have already been 
made by European investigators and in the United States (1). Invest¬ 
igations made by the Office of Home Economics of the V, S. Department 
of Agriculture undertaken with the co-operation of the Maine and Minne¬ 
sota Agricultural Experiment Stations included studies in the digesti¬ 
bility of wheat flours prepared in a variety of milling conditions from 
wheat grown in similar climatic, seasonal and soil conditions. The results 
obtained showed that the protein of white flour (72 % extraction) was 
88.1 % digested ; that of entire wheat flour (85 % extraction) was 81.9 % 
digested, and that of graham flour (100 % extraction) was 76.9 %. 

In 1917, the IT. S. Food Administration requested the Office of Home 
Economics to obtain additional data concerning the relative digestibility 

(1) V. S. Department of Agriculture, Office Expt. Stations Bulletin 85 (1900); 101 (1901) ; 
136 ’(1903); X 43 (1004) ; X56 (1905)- 
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of flours representing a series of extractions from the same lot of wheat. 
The flours studied were prepared from the wheat mixture provided to the 
flour-millers by the U. S. Grain Corporation late in 1917 and consisted of 
the following : choice hard spring (largely Marquis), 20 % — spring, 
25 % — velvet chaff, 15 % — slightly smutty spring, 25 % — durum, 
10 % — Kansas and Oklahoma, 5 %. The milling rates adopted were : 
54-70-85-100 % of wheat or in other words the flours were those known 
in commerce as “ patent’ ,standard patent ”, “ whole wheat ” and “ gra¬ 
ham The digestibility tests were conducted with healthy young men, 
of whom some were accustomed to much and others to comparatively 
little exercise : There were 139 of these tests and the experimental periods 
were fiom 15 to 25 days in length and subdivided and regarded as separate 
and successive three-day experiments. The diet consisted of bread, oran¬ 
ges, sugar with tea or coffee. The following table summarizes the results. 


Summary of Experiments on the Digestibilitv of Wheat Flours . 
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54 % flour 

43 j 

600 

S7.8 

1 96.5 

9S.8 

87.7 

99.7 

70% » 

42 • 

5 6 4 

90.I 

96.1 

99 *o 

90.I 

99-9 

35% » 

1 21 I 

472 

S 7 .I 

96.9 

97*5 

87.I 

98.5 

100 % » 

33 1 

1 i 

663 

■ 84.2 

i 93.9 

95*0 

84.2 

94*4 


Thus the maximum of digestibility was shown by the 70 % flour, 
that of the 54 % flour w T as slightly greater than that of the 85 % flour, 
•while the digestibility of the 100 % flour was the lowest. The results 
are in accord with those obtained in earlier experiments. The fat content 
of the diet was equally w T ell digested, digestibility being almost complete, 
except in the case of the 100 % flour, when it reached 93.9 % only. 

The 54 % and 70 % flours did not tend to produce constipation ; 
the 85 % and 100 % flours produced a somewhat freer movement of the 
bowels but no marked laxative effect was noticed. 

2 - The " Baeteriophagous ” Microbe (1). — ivhereixe, f., in La Nature, No. 2478, 
pp. 219-222 Paris, Oct. 1, 1921. 

An account, for general use, of the present state of information with 
regard to the bacteriophagus microbe discovered by the Author, who 
makes the following statement: 

(1) Several Studies on the baeteriophagous microbe were analysed in R. April 1920, 
No. 439 and R. April 1921, No. 399* —Others have appeared in the Cotnptcs rendus dc la 
Societe de Biologic, Vol. EXXXIV, 1921, pp. 3. (E. Wqleman). — 5 (Iy- Martin) —275, 750, 
753? 755 (A. Gratia) — 276, 278, 280, 745, 747, 748 (J. Bordet and 31 . Ciuoa) — 339, 
3S4, 538, 863, 908 (F. d'Hereixe) — 467, 4C8, 755 (J. Maisin) — 708 (G. Ediava and E. 
Pozerpki.) — (F. d’Herelle and E Eliava) — S47 (R. BruyisToche and J. MaisiK). (Ed.) 

[*-*} • ’ 
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“ The facts observed m bacillary dysentery are the following 

A sample of the dejecta are taken for each da?~ from the onset of the malady till the end 
of convalescence. Each sample is mixed with broth and passed through a Chamber!and 
filter. all the microbes which can be seen under the microscope remain in the filter, the 
Altered liquid is clear and remains so indefinitely if preserved aseptically ; it is apparent!?' 
sterile. 

For the sake of dearness, X take a chance example from the notes on a series of 
experiments. 

The case of Victor Ker was tested during a period of 30 day=, giving 30 samples of 
dejecta filtrate, one for each day. * 

Thirty tubes of dysentery bacillus culture are taken and a drop of each of the 30 filtrates 
added to each tube and all the tubes submitted to a temperature of 37° C in the stove. Af¬ 
ter twelve hours the following results are reached. 

Tubes 1-6, no change ; the broth is turbid as in the case of a normal culture of dysentery 
bacteria. 

Tubes 7-i 8, perfectly clear 

Tubes 19-30, turbid as tubes 1-6. 

Hence a strange phenomenon is to be noted in tubes 7-1S; the dysentery bacteria have 
been dissolved without leaving a trace. How has this been caused? It cannot be the drop 
of added filtrate. It ib to be concluded that from the seventh to the eighteenth day the pa¬ 
tient's dejecta contained some element which destroys and dissolves the dysentery bacteria 

If we now enquire whether there is any correlation between the* state of the patieni and 
the presence of the solvent principle in the excreta, we see that from the seventh da? r on¬ 
wards the blood has disappeared from the stools and the patient's condition has rapidly im¬ 
proved ; by the eighteenth day the cure was complete. The presence of the solvent prin¬ 
ciple has been coincident with the cure * an investigation of a large number of cases has shown 
that the phenomenon is constant, not only in bacillary dysentery but also in typhoid, fowl 
typhus and even in maladies without intestinal symptoms, such as hermorrhagie septi¬ 
caemia in buffaloes and bubonic plague 

If the filtrate containing the principle winch dissolves the dysentery bacteria is again 
examined and an infinitesimal quantity of the culture added instead of a drop — for exam¬ 
ple a thousand millionth part of a cubic centimetre, — after a few hours the bacilli are as com¬ 
pletely dissolved as with a drop. What then is the nature of this bacteriocidal principle 
whose action is many thousand times more etfective than any antiseptic, however powerful ? 

If a trace of the culture of dysentery bacilli which has become dear as a result of the 
action by the filtrate is taken and introduced into a new, very turbid culture of the same 
bacillus, within a few hours this second culture becomes clear and all the bacilli are dissolved. 
If a trace of this second dissolved culture is introduced into a third, this is in its turn, dissolved 
also and the series can be continued indefinitely ; for example a trace of the 999th. dissolved 
culture causes dissolution in the 1 oooth. Hence the x>rinciple which dissolves the bacteria 
reproduces itself and develops as a living germ, ** 

If the culture of dysenter3 r bacilli in the limpid state is examined 
under the highest form of microscopic enlargement, no microbe is visible. 
The principle which dissolves the bacteria is a microbe of extreme minute¬ 
ness, which escapes the closest filtration and is invisible under the mi¬ 
croscope, an ultra-microbe in a word. These ultra-microbes are enu¬ 
merated in the following manner : 

Ten cubic centimetres of a broth culture rich in dysenteric bacilli 
are taken to which is added the filtrate containing the dissolvent princi¬ 
ple so diluted as to contain one fiftieth thousandth part of a cubic centi- 
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metre of the filtrate ; this is shaken vigorously and immediately a hun¬ 
dredth part of a cubic centimetre is exposed uniformly on the surface of 
a solid tube. After heating in the stove at a temperature of 37 0 C. a layer 
of bacilli will be found on the solid medium, interspersed with 50 small 
circular fields in which the bacilli are dissolved. Each field represents a 
focus for the dissolution of bacilli, that is to say an ultra-microbe originally 
developed. This method of enumeration is the basis of all the experiments 
which have enabled the Author to study the activities of the ultra-microbe 
and to determine its function. 

The result so far obtained may be briefly summarized as follows : 

The principle which dissolves the microbes is an extremely minute 
ultra-microbe : its volume might be regarded as equivalent to that of a 
molecule of albumen. It is named by the Author Barteriophagum intes- 
iinale or more simply <f bacteriophage ” and is itself a dependent parasite 
only able to develop at the expense of living bacteria which it penetrates 
by means of its property of secreting dissolvent principles. It reprodu¬ 
ces itself after penetration into a bacterium; utilizing for its growth the 
substance dissolved from the bacterium, it forms a colony of 15 to 25 ele¬ 
ments. The bacterium gradually swells, assumes a globular form and then 
bursts, thus liberating the young ultra-microbes, each of which in turn 
becomes parasitic on a fresh bacterium 

There is only a single type of bacteriophagous microbe, which through 
habituation can become parasitic for a very large number of species of 
bacteria, quite possibly for all bacteria. Up to the present the Author 
has identified it in parasitic stocks for very different species: — the 
bacilli of dysentery, typhoid fever, plague and staphylococcus to name 
only typical bacteria of human diseases. The faculty possessed by the 
bacteriophagous microbe of becoming parasitic for different species of 
bacteria corresponds precisely with the acquisition of a “ virulence ” 
wdiich can be enhanced or diminished in vitro. 

The normal habitat of the bacteriophagous microbe is the intevstine 
and the Author has found it in the contents of the intestine of all the 
healthy animals he has examined both vertebrate and invertebrate. Here it 
lives at the expense of the normal bacteria to be found in the host. When 
a strange bacterium is introduced into the intestine, the bacteriophagous 
microbe becomes habituated more or less rapidly according to conditions 
and becomes parasitical for the invading germ. If this germ is pathogenic, 
the fate of the individual attacked depends upon the rapidity with which 
the bacteriophagous microbe becomes habituated. If habituation is im¬ 
mediate, the disease aborts before producing any morbid symptom, if 
delayed, the disease declares itself and the period of delay determines the 
duration of the illness. Convalescence begins only at -the moment when 
the bacteriophagous microbe gets the mastery of the bacterium and if 
habituation does not take place at all the victim succumbs. 

The question arises why is habituation sometimes retarded or check¬ 
ed. The , answer is that environment exercices an influence upon the 
struggle favourable to one or other of the contending germs. For exam- 

M 
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ple^ the bacteriophagous ultra-microbe is more sensitive than the bacteria 
to the reaction of the environment ; it cannot resist a degree of alkalinity 
or acidity which the bacteria can withstand with practical impunity. 
There is also another element, primordial in character, which gives the 
other side of the question. The bacteriophagous microbe is capable of 
assuming the quality of “ virulence ” as against a bacterium, but the 
bacterium when attacked does not remain passive but defends itself and 
can acquire immunity. The stages of the struggle betwen the bacterio¬ 
phagous microbe and the bacterium are precisely similar to the stages 
of the struggle between the bacterium and the higher organism on which 
it is parasitic. The disease bacterium secretes a toxin which acts upon 
the cells of the infected subject, which replies by developing an antitoxin. 
The bacteriophagous microbe secretes a dissolvent diastase, or lysine 
which acts upon the bacterium, which replies by developing an antily¬ 
sine ; thus there is merely a descent in the scale of the contending entities. 

Protection by the bacteriophagous microbe is not confined to affec¬ 
tions of the intestine ; the ultramicrobe can also enter the circulatory sys¬ 
tem and function at any point in the organism. For example the author 
in cases of convalescents has succeeded in isolating and making cultures 
of bacteriophagous microbe stocks which dissolve the bacillus of bubo¬ 
nic plague. 

Briefly the history of a case of infectious disease is a reflection of the 
process of the struggle which takes place in the organism between a disease 
bacterium and the bacteriophagous ultra-microbe. 

But this is not all : every convalescent from a contagious disease 
carries in the intestine bacteriophagous ultramicrobes working against 
the disease bacterium, and distributes them with his excreta. He can 
thus infect ” his neighbours and immunity is as contagious as the di¬ 
sease itself. The author has frequently discovered that at the end of an 
epidemic all susceptible subjects who have escaped the contagion carry 
in the intestine the bacteriophagous microbe in the dctive state and in 
this way the idea of “ contamination ” by the bacteriophagous microbe 
has been brought home to him. 

Thus the history of an epidemic is in the final analysis the history 
of a struggle between two active forces : the disease microbe, which at the 
beginning develops freely, and the bacteriophagous microbe whose viru¬ 
lence against the bacteiium increases in the case of patients where condit¬ 
ions are favourable. Such patients recover, distribute the bacteriophag¬ 
ous microbe in active condition and the epidemic comes to an end when 
all susceptible individuals give it shelter in their organism. These facts 
have been demonstrated by studies of different forms of animal distem¬ 
pers such as fowl typhus, hemorraghic septicaemia of buffaloes and rat- 
plague : the two last diseases were investigated in the Far East. 

Hence a new fact emerges : antimicrobxan immunity is heterologous 
in the susceptible animal; the defence of the organism is secured by an 
ultra-microbe, parasitical upon the bacteria. 

But as has been seen this ultra-microbe can be cultivated in vitro 
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and it is therefore possible to obtain as many cultures as may be required. 
If the observations made are in fact accurate and a susceptible animal is 
assured of immunity from the moment when the bacteriophagous ultra¬ 
microbe becomes habituated to parasitism upon the disease-producing 
microbe which is trying to invade the organism, it ought to be possible 
to reproduce the phenomenon at will. In this case it will merely be ne¬ 
cessary to introduce into the susceptible organism a culture of the bacte- 
xiophagous microbe which has become virulent for any particular bacte¬ 
rium to cause the organism to become immediately proof against the 
disease which it causes. 

Experiments made in fowl typhus and hemorraghic septicaemia 
of buffaloes have in fact established this principle, for they have shown 
that ,— 

a) in epidemic conditions a single injection of a minimum quantity 
of a culture of the bacteriophagous microbe active in relation to a given 
bacterium produced immunity from the disease caused by it from the 
moment of the injection. 

b) in non epidemic conditions immunity was acquired only after 
an incubation period varying according to the dose injected. In the case 
of hemorraghic septicaemia in the buffalo immunity is attained after 
twenty days with a dose of a quarter of a cubic centimetre. After the in¬ 
jection of a single drop a buffalo weighing 250 kg. became immune in 
four days. 

Experiments in connection with the curative properties of the ultra¬ 
microbe have also been made on similar lines in 100 cases of fowl-typhus 
and later in 7 cases of human bacillary dysentery. These have proved 
that the injection or ingestion of a minimum quantity of a culture of the 
bacteriophagous microbe, developed at the expense of the disease-causing 
bacterium, checks the progress of the disease at once, provided of course, 
that it is introduced at a time sufficiently near to its first onset to secure 
that the organic lesions are not of themselves severe enough to bring 
about a fatal issue, for the function of the bacteriophagous microbe is con¬ 
fined to the destruction of the bacteria. It has been noted above that 
at the end of an epidemic all the susceptible individuals who have escaped 
contagion are carriers of the bacteriophagous microbe destructive to the 
bacterium which causes the disease. This conception makes it possible 
to consider the possibility of a collective protection. It would seem that 
this purpose would be fulfilled by diffusing in the drinking water cultures 
of the bacteriophagous microbe in a state of activity, there being ample 
experience to shew that it is absolutely harmless for all living beings. 
In this way it could be made certain that the bacteriophagous microbe 
destructive of the cause of the epidemic would be present in the organism 
of all susceptible individuals during the whole of the critical period. 
What light is thrown on the phenomenon of phagocytosis by these 
new facts ? 

A study of the phenomena of protection must deal with three differ¬ 
ent conditions of the subject : 

M 
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1) The animal naturally resistant. 

2) The susceptible animal that has acquired immunity either 
naturally following on an attack, or experimentally following a vaccine 
treatment. 

The above are the two conditions which have been considered b y 
Metchnikoff and his fellow workers. They have recognized that pro¬ 
tection in these two cases is secured by phagocytosis. It still remains 
necessary to consider the means of protection for :— 

3) The susceptible animal that does not, or does not as yet, enjoy 
immunity. 

The two following questions require to be answered. 

Susceptible animals exposed to contagion do not in all cases contract 
the disease : what are the means of protection possessed by those which 
escape ? 

An animal attacked by a contagious disease of bacterial origin is cured 
and thus obtains protection : what are its means of protection between 
the onset of the malady and the moment when this immunity is estab¬ 
lished ? In fact wh3 T does the cure take place ? 

Experiments upon the bacteriophagous microbe suggest the answer 
to these questions. 

The heterologous immunity produced by the bacteriophagous mi¬ 
crobe does not take the place of the homologous cellular immunity, for it 
functions at a time when the latter is not active ; the first is dominant 
in the susceptible animal, the second in the resistant. 

3 - New Institutes for Agricultural Experiment in Italy. — Stringher, v m in 

Atli della R. Accadcmm dei Georzofth , Series V, vol. XVIII, N°. 2, pp. 64-82. Flo¬ 
rence, April 1921 (r). 

An account of the establishment during recent 3'ears of Institutes 
for Agricultural Experiment, founded by various Agricultural Associa¬ 
tions and placed under the general supervision of the Ministry of Agri¬ 
culture. 

The “ Stazione agraria sperimentale /J at Bari has been at work since 
1919 . its main objectives are as follows : 

a) The scientific study of the special problems of Agriculture in 
Southern Itaty with particular reference to the application of pltysics, 
•chemistry and biology thereto. 

b) Methods of protecting crops from vegetable and animal pests. 

c) The publication of practical information concerning crops and 
.agricultural industries of special interest in Apulia. 

The State, Province, Municipality and Chamber of Commerce of Bari 
all contribute to,the maintenance of the Institute with a total annual con¬ 
tribution of 93 000 lire. The local authorities provided the building and 
site ; in addition the Ministry of Agriculture made a grant of 640 000 lire 
for initial capital expenses. 


{j) See R. Oct-Dec. 1919, No. 1074 {Ed)* 
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The “ Istituto sperimentale di meccanica agraria " at Milan was opened 
on J une 10, 1920 ; its chief duties, which are both agricultural and industrial, 
are the following : 

a) To carry out studies and trials of machines and machine-plant 
used in agriculture, agricultural industries, soil improvement and irriga¬ 
tion either at the instigation of the Government or other Public Admin¬ 
istrative Bodies, the request of manufacturers, etc., or on the direct 
initiative of the Institute. 

b) The preparation of tests and the collection and coordination of 
essential elements in trials for juries at Competitions and Exhibitions of 
agricultural machinery. 

c) laboratory and open air research work leading to conclusions 
likely to be of assistance in the scientific and technical development of 
machines and machine-plants for agricultural industries. 

d) The* coordination of the work of the Institute with results ob¬ 
tained in similar institutions in other countries, by juries at Competitions 
and Exhibitions and by specialists, with reports thereon to the competent 
Ministries and to Institutions and other bodies interested. 

e) To give technical advice with regard to machines, plant and agri¬ 
cultural industries. 

The Ministry of Agriculture has made a grant of 100 000 lire for in¬ 
itial capital expenditure and allows 50 000 lire a year for maintenance ; 
..the Province and Municipality of Milan each make grants of 10 000 lire 
annually. It has however to be recognized that, in order to carry out 
its functions on the lines laid down, the Institute will require much larger 
subsidies and these are likely to be forthcoming. 

A Government Decree of June 8, 1920, established the “ Istituto na- 
zionale di genetica per la cerealicoltura Its duties are to conduct ex¬ 
periments to discover the best varieties of cereals for the different districts 
of Italy and to arrange for their distribution'to the farmers. The Institute 
will have a total sum of about 8 500 000 lire at its disposal. 

The Institute will have under its administrative and technical control: 

. a) Phytoteehnical stations with trial and initial multiplication plots 
for Apulia, Sicily and Latium (attached to the Institute) ; 

b) Local observation and trial plots ; 

c) Multiplication plots; 

d) Plots for the maintenance of pure seed lines with offices for dis¬ 
tribution attached ; 

e) A museum of genetics at Headquarters. 

The technical work of the “ R. Stazione sperimentale di granicoltura " 
at Rieti will be coordinated with that of the new Institute. 

The “ Istituto di allevamento vegetale per la cerealicoltura ” was ori¬ 
ginally founded at the “ Scuola superiore di Agraria ” at Bologna and re¬ 
cognized by the Ministry of Agriculture on June 10, 1920, which assigned to 
it a total annual subsidy of 50 000 lire. The special duties of this Insti¬ 
tute are as follows : * 
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1) Work for the improvement of the most important types of cereals 
grown in Italy, particularly wheat and kindred varieties ; 

2) To bring about a more effective and complete employment of 
improved varieties : 

a) by encouraging and carrying out, in cooperation with local agri¬ 
cultural associations and individual farmers, trials for the purpose of delimit¬ 
ing the most advantageous zone of culture for each variety ; 

b) by encouraging and directing as occasion arises the local seed 
production in each zone so that as a general rule each district may be in 
the position of raising on its own soil the means of reproducing the selected 
varieties which it requires ; 

3) To carry out from time to time selective tests in an appropriate 
milieu, of common established varieties of cereals at the request, or on be¬ 
half, of a contributory agricultural association ; 

4) To complete the phytotechnical studies of the pupils of the Higher 
Agricultural School of Bologna by means of an appropriate practical and 
experimental apprenticeship. 

The “ Stazione sperimentale di maiscoltura ” was founded at Bergamo 
on March 7, 1920, for the purpose of the improvement of maize culture and 
is mainly engaged on the following studies : 

a) The physiolog3 T of the maize plant ; 

b) Native and foreign varieties, selection and crossing; 

c) The value of the main product (grain) from the point of view of 
preservation, crushing and grinding, as food for men and cattle, industrial 
use (cake, alcohol, etc.) and as a marketable commodity ; 

d) The waste products (stalks, straw, etc.) and how to use them to 
best advantage ; 

e) The rotation s3-stems best adapted to the crop, fertilizers, prepa¬ 
ration of the soil, sowing and methods of cultivation, irrigation ; 

f) The main difficulties in maize-culture and methods of control; 

g) Means of preserving the crops, etc. 

A capital expenditure of 240 000 lire has been incurred and maintenance 
subsidies amount to 35 000 lire. 

The station will also be in a position to deal with problems of selec¬ 
tion for other cereals and especially for barleys for malting, and in addition 
experimental work on deterioration in maize will be undertaken. 

The ff Stazione sperimentale di Risicoltura ” at Vercelli was started 
in 1908, and reorganized in 1917. It derives an annual income of 39 600 lire 
in addition to the premises and land required for the special work under¬ 
taken which is as follows : 

a) To initiate, encourage and control experiments and demonstra¬ 
tions with the object of improving rice culture on a scientific basis so 
as to increase the value of the crop both in quantity and quality and also 
to improve other irrigated crops grown in rotation with rice ; 

b) To keep abreast of the economics of rice-culture both at home and 
abroad, as a source of information and guidance to be communicated to 
farmers and other workers concerned, for the benefit of Italian production ; 

1*1 
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c ) To make contributions to the solution of the hygienic and social 
problems connected with rice culture ; 

d) To make known by means of suitable peripatetic Instruction the 
results of experimental and demonstrational work. 

Funds amounting to 3 800 000 lire have recently been made available 
for this station. 

The Experimental Station which was started at Lodi in 1871 was develo¬ 
ped in 1919 into the f< Istituto sperimentale di Caseificio The main object 
of this Institute is to carry out scientific and technological enquiries into 
questions related to milk and its derivatives with reference both to its use 
as a food substance and also to the dairying industry in order to obtain 
precise and definite information. At the same time it will undertake ex¬ 
periments of all kinds calculated to establish the best technical results com¬ 
bined with the greatest economic advantages, and encourage the dissem¬ 
ination of modern ideas on the science and technique of milk production 
by means of occasional courses of instruction, conferences and publications. 
In addition to the half million lire allocated for capital expenditure, the 
Institute has a total annual subsidy of 50 000 lire. 

The “ Stazione sperimentale del freddo M annexed to the “ R. Scuola 
superiore di Agricoltura ” at Milan has been at work since July 1, 1913. 
Its functions include ; 

a) The examination, for purposes of comparison, of machinery, equip¬ 
ment and substances (especially non-conductive) used in the industry; 

b) The study of the application of artificial chilling, especially as 
regards the preservation of perishables and the treatment of agricultural 
produce; 

c) Enquiries into means of transport in cold storage and their orga¬ 
nization from the point of view of food supply and problems of importa¬ 
tion and exportation. 

The Station has a total annual revenue of 18 000 lire together with a 
capital grant of 50 000 lire from the Ministry of Agriculture. 

The " Stazione di batteriologia agraria ” at Crema was instituted in 
1914 and deals with the following questions : 

a) The preparation and preservation of forage : 

b) The feeding of cattle from the point of view both of hygiene and 
production; 

c) The milk industry; 

d) Tobacco culture; 

e) The retting of flax and other plants used in the textile industry ; 

/) The preparation and preservation of alcoholic beverages ; 

g) The preservation of fruits, vegetables and animal products ; 

h) Treatment by organic fertilizers ; 

i) Microbial soil life with reference to its productivity and chemical 
constituents. 

The Government makes an annual grant for maintenance of 30 000 
tire and a group of local and district agricultural Associations makes a 
similar contribution. As a result of the contributions by different State 
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Departments and local Associations the Station is now definitely established 
and is about to spend 800 000 to goo 000 lire on the purchase of a farm with 
stallage for 50 to 60 cattle. 

The “ Stazione sperimentale di pollicoltura ” at Rovigo was opened 
on June 28, 1917. The land and buildings and certain grants are provided 
by the Local Authorities and in addition the State made a contribution of 
40 000 lire for initial expenditure and allows an annual grant of 25 000 
lire. The scope of this Institution includes : 

a) The improvement of the most suitable breeds of birds, both lo¬ 
cal and imported, by means of crossing and selection ; 

b) The comparative study and the choice of breeds giving the best 
results as regard food value and. egg production ; 

c) The study of the most scientific and economical methods of 
breeding ; 

d) The study of the diseases of poultry and the best means of preven¬ 
tion and cure ; 

e) Instruction and propaganda by means of short courses at the 
Institute, conferences and practical leaflets. 

/) All other forms of work and study, instructional and experimental, 
contributory to the economic development of poultry farming in Italy. 
Additional funds are to be allocated to the Institute by the Ministry of 
Agriculture. 

Adequate grants have also been made to the following — the La¬ 
boratories of Agricultural Chemistry at the R. Scuola Superiore di Apicol- 
tura at Milan and the R. Scuola superiore di Agricoltura at Portici; the 
Laboratory of Chemical Agricultural Technology at the “ R. Istityto 
Superiore agrario sperimentale ” at Perugia, the Laboratory of Agricultural 
Chemistry at the R. Scuola superiore di agricoltura ” at Pisa and the 
independent Laboratories at Forli and Udine. 

In brief the Italian Government has, during the economic and finan¬ 
cial crisis following on the war, made a liberal and comprehensive provision 
for Agricultural Experiment similar to that made when the first Institu¬ 
tes for experimental work in Agriculture were founded in Italy during the 
period from 1870 to 1872. : 

4 - Third International Congress of Household Economy Instruction, Paris, April 1922. 

The International Federation for the development of Domestic Economy 
Teaching, which has its central Office at Fribourg (Switzerland), decided 
to hold in Paris, from the 18th to the 21st of April a 3rd International 
Congress of Household Econouty Instruction with an Exhibition of equip¬ 
ment, material and methods. The two previous Congresses were held at 
Fribourg in 1908 and at Ghent in 1913. 

A National French Committee has been formed in Paris for the local 
organization of this Congress with M. Champetier be Ribes as Chairman 
and an office at 23 Rue Bertrand. 

The following are the subjects for discussion at the Congress. 
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General Scope: Organization, science and means of simplification of 

household work. 

First Section. 

General position of household economy instruction. 

1) Household Economy Instruction in different Countries since the Ghent 

Congress. 

A. Position immediately before the war . 

B. Position during the war. 

Increased activity of women in national life through replacing men 
called up for military service. Observations made under these 
headings. 

a) How have Household Economy Schools been carried on and worked 
during the War ? 

b) Have they been subsidized by the State or Municipality ? 

c) How have Household Economy Schools adapted themselves to 
the special conditions and what special services have they rendered, 
both national and local ? 

d) How far have members of the staff assisted in making good the 
shortage in food and fuel during the war ? 

e) Have the respective Governments and Local Authorities appreciat¬ 
ed the services rendered and in what form has appreciation been 
expressed ? — General results — marked development of women's 
sphere in political, economic and social life. 

C. Position at present time. 

General reconstruction. — The part of woman and of Household 
Economy Instruction (from the point of view of the simplification 
of household work). 

2) Household Economy Instruction in the Primary School. 

How and when should Household Economy Instruction be given 
to girls in the Primary School ? 

Is any form of special equipment necessary for this Instruction in the 
Schools in which it is provided ? 

If so, what should it be for town and country schools respectively ? 

3) Household Economy Instruction as an integral formative element in the 

education and instruction of young girls of all classes . 

. Should Household Econo m3’ Instruction be compulsory in GMs* Sec¬ 
ondary^ Schools ? 

How and when should Household Economy Instruction be given in 

Girls* Secondary Schools ? 

Should each School be specially equipped for this Instruction ? 

What should be the equipment for Town and Country Schools respec¬ 
tively’ ? 

Household Economy Instruction for bo37s. 

4) Correlation of Household Economy Instruction with home education . 

How to make parents appreciate the value of this Instruction ? 

5) Correlation with Technical Education . 

M 
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6 ) Professional Training for Household Economy Teaching. 

a) How should courses for the scientific training of Teachers of House¬ 
hold Economy be organized ? 

b) The importance of establishing a definite Teaching Service for 
Household Economy. 

c) The Pedagogy of Household Science. Should the instruction be 
individual, in classes with definite lessons 01 under the general 
direction of the Teacher. 

d) What should be the equipment for Household Economy Instruc¬ 
tion in professional Training Colleges ? 

e, The careers and prospects of Students in Household Economy 
Training Colleges ? 

7) Inspection of Household Economy Teaching. — Duties of the Inspec¬ 

torate. 

Second Section. 

Technical instruction in household science. 

•8) Rural Household Economy Schools. 

Ways and means of making Household Economy Instruction really 
effective in rural areas. 

9) Household Economy Instruction after the School age . 

Civic duties of young girls. — Peripatetic Teaching. Child nurture. 

xo) Technical training of domestic servants in the family {with compulsory 
examination). 

Present trend in direction of professionalism. 

11) Inspection of Technical Instruction in Household Science . 

Third Section. 

Scientific questions connected with household economy. 

T2) Household Science at the University. 

Introduction of questions relating to Household Science into the re¬ 
search work in University laboratories. 

J3) To what extent can Household Economy Schools assist in social betterment 
from the point of view of Working Class Housing , Food , Infant Hy¬ 
giene, Cooperative Purchase and Consumption , High Prices and Adul¬ 
teration ? 


The general notice of the Congress is accompanied by an extract from 
the Bulletin of the Swiss Union of Technical and Household Economy Mis¬ 
tresses , No. 4, Fribourg, - April 15, 1921, setting out the resolutions of 
the Congresses at Fribourg (1908) and at Ghent (1913) and dealing with the 
main questions on the Agenda for the Paris Congress. This extract may 
be summarized, as follows : 

Household Economy Instruction in general. — As regards 
the place of woman and of Household Economy Instruction (as making 

[ 4 ] 
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for the simplification of household work) the School should lay stress on 
the main lines to be followed and on the detailed organization of the work, 
showing how the various small actions in each branch can be distinguished 
and arranged in orderly sequence. 

Household Economy Instruction in the Primary School. — Pupils 
must have the requisite development of intelligence and adequate elemen¬ 
tary instruction. Organization must be based on local requirements and the 
special needs of each group of pupils. 

The pupil should be instructed in the keeping of household accounts : 
in the country she should also be given a knowledge of the farm accounts 
which she will have to keep as mother of the family. At the same time 
she should have practice in making a ready reckoning of the net cost and 
nutritive value both of each dish and of each meal. 

Household Economy work should not merely be grounded on knowledge 
derived from natural science courses, but practical household work should 
provide innumerable opportunities for the verification of scientific laws 
and incidental instruction in chemistry and physics. 

Ideas on art should be suggested by the utensils, etc. in common use 
and the pupil taught to appreciate their beauty as well as the beauty of 
simple forms of ornament. 

The equipment of a Household Economy School, whether in town or 
country, should as far as possible reproduce the home conditions of the ma¬ 
jority of the pupils. The scheme of work and of the cookery course especi¬ 
ally should be the main consideration. The school, even when in a town 
should give the pupil an idea of the economic and social importance of, 
the cultivation of flowers and vegetables, and for purposes of experiment 
and practical work there should be a garden attached. 

Household Economy Instruction as an integral formative element in the 
education and instruction of young girls of all classes. — Household Eco¬ 
nomy Instruction for persons above the School age should be given to 
girls who remain at school after the elementary school period (in secondary 
or higher schools, special and technical). It is a matter of importance that 
the subject should be included in the examinations which confer a certificate 
of capacity for Elementary School Teaching. It is desirable that it should 
be made a compulsory subject with such variations as the particular cir¬ 
cumstances of each country may require. 

Correlation of Household Economy Instruction with home education . 
— The home ought to assist the teaching by encouraging regular atten¬ 
dance and providing opportunities for the pupils to put into practice the 
lessons learnt at school. In order to popularize Household Economy In¬ 
struction Parents’ meetings should be held and demonstration courses 
for working class women given. The Household Economy School should 
impart healthy ideas on the facts of life and inspire enthusiasm for simple 
tasks. 

Correlation with Technical Education. — The geometric system (based 
6 n personal measurements) should be adopted in instruction in cutting 
out and dress-making. 
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Professional Training for Household Economy Instruction . — Instruc¬ 
tion should be given only by a mistress trained in a special Training College. 
Admission to such a college should be confined to girls who have obtained 
the elementary School Teachers' certificate or its equivalent and the min¬ 
imum duration of the course should be for a year. The course should in¬ 
clude instruction in Science (physics, chemistry, natural history) limited 
to its application to household work and in so far as it tends to make the 
students discover the rationale of the various processes included in their 
work. Rudiments of medical knowledge (hygiene, physiology and practical 
medicine) should be taught simultaneously in connection with discussions 
on the chief bodily organs and their functions. The more general instruc¬ 
tion should be given by the staff, certain branches, such as child nurture 
and hygiene (human and animal) being entrusted to specialists. 

The following methods for providing the teachers with the means of 
improving their knowledge axe suggested : conferences or study circles ; 
repeater or special courses : technical libraries. Criticism lessons also 
serve a very useful purpose. 

The instruction both theoretical and practical, should be in groups 
and at the end of the course an examination should be held. The house 
work should be carried out, entirely if possible, by the students in training 
with the help of children in the last two years of the elementary school, 
working in groups under the orders of the students responsible and the ge¬ 
neral direction of the Principal in charge of the Household Economy In¬ 
struction. All the housework of the school which has educative value 
(maintenance of cleanliness and order, orderly and tasteful arrangement of 
furniture, general control of the work and conduct of the children) should 
be entrusted to the students themselves and carried out by them under the 
strict and regular control of the teaching staff. 

The Household Economy Teachers’ Training College can be more or 
less agricultural in character according to the special needs of particular 
countries. 

Technical Instruction in Household Economy. — The House¬ 
hold Economy School can be expected to serve to some extent as. a bene¬ 
ficial influence in connection with rural depopulation and rural problems 
in general by giving women a high conception of their function, both social 
and occupational, as heads of the farm household. 

Contintiation School work should meet the needs of a) young girls on 
leaving the Elementary School ; b) wage-earning women such as domestic 
servants, factory and work-room hands, shop-girls, clerks, etc. 

It is to be hoped that employers of labour will be willing to allow a 
Household Economy Class to be formed in their factories or workshops for 
the benefit of their young women workers or that at least they will grant 
full facilities to their women workers and clerks to attend local classes. 

Peripatetic courses should be given where it is not possible to have a 
permanent school. 

Scientific questions connected with household economy. —* 
Household Economy Schools can help in social betterment from the point 
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of view of Working Class Housing, Food, Infant Hygiene, Co-operative Pur¬ 
chase-and Consumption, High Prices and Adulteration. The subjects of 
Instruction will include, rational feeding and vegetarian cookery ; the cam¬ 
paign against Alcoholism, Tuberculosis and Infant Mortality; how to mar¬ 
ket ; social and charitable work. 

Finally among resolutions of a general character is included one urg¬ 
ing that in all countries where Household Economy Teaching is left to 
private initiative, there should be a federation of Committees, each pre¬ 
serving its own individuality, in order that the work and the benefits to 
be derived from it may enjoy the stimulus of concerted action. 

CROPS AND CULTIVATION 

5 - Information Concerning the Amazon Region, Brazil — Lk Cointe, i-\, m 

Commercial , Indnstnal e A^ncola dr, Para, Year 10, No. 13, pp. 414-120, iig. 0. Beletn 
(Para), December 1920. 

The immense basin of the Amazon, the typical region of Hevea bra - 
siliensis, offers boundless sources of wealth to the planter and timber- 
merchant, but the adequate working of these vast forests depends upon 
two factors, a sufficient supply of labour and the skilled direction of experts 
in woodcraft. The colonisation of this territory is hindered by the clim¬ 
atic conditions, but their importance is often exaggerated. It must 
not be forgotten that the distribution of meteorological values differs 
considerably in the various sections of this vast region. Hence side b}' 
side with depopulated zones, where marsh fevers are rife, wide tracts of 
country are found which owing to the healthy climate are a pleasant dwell¬ 
ing-place even for the European settler. 

The author gives an account of his study of the climate of the Ama¬ 
zon region, basing his remarks chiefly on data collected in the districts 
of Belem, Obidos and Manaos. 

Temperature of the air. — The thermo metric observations natur¬ 
ally give very different results according to the localities where they have 
been made It is however noticeable that, generally speaking owing to 
the slope of the Amazon basin towards the Atlantic coast, the East and 
North winds find their way unhindered into and sweep right through 
the valley, and the great evaporation they produce on coming into con¬ 
tact with the damp forest growth, largely tends to prevent any excessive 
rise in temperature ; on the lower Amazon, the average annual tempera¬ 
ture is never above 2S°.C. 

In the town of Belem (Para), uninterrupted observations have been 
made at the Goeldi Museum for twelve and a half years; similar meteorolo¬ 
gical work was done in 1897 at the Secretariat of Public Works and at the 
Lauro Sodre Institute; the general average readings recorded (in centi¬ 
grade degrees) were as follows : January, 25.9 — February, 25.3 — March, 
25.9 — April, 25.9 — May, 26.1 — June, 26.3 — July, 26,4 — August, 26.3 

— September, 26.6 — October, 26.8 — November, 26.8 — December, 26.4 

— annual average 26.2. 
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The monthly means for 3 % years of observations in the town of 
Obidos (Para), on the Amazon, about 900 km above Belem are as follows : 
January, 27.09. — February, 26.55 — March, 26.43 — April, 26.17 — 
May, 26.25 — June, 26.02 — July, 26,62 — August, 27.67 — Septem¬ 
ber, 28.05 — October, 28.44 — November, 29.04 — December, 27.70 
— annual average 27.17. 

In the town of Manaos (Amazon) situated on the Bio Negro, a tribu¬ 
tary of the Amazon 1571 km. above Belem, the thermometer readings are 
as follows : average annual temperature 26.8° C — maximum temperature 
(October 27, 1902) 37.5 ° C. — minimum temperature (April 28, 1902, 
18.8° C — annual absolute deviation 18.7° C. 

Thus, at any rate in the lower and middle valley, the weather is char¬ 
acterised by constant high temperatures with regular and slight variations. 
The variations, at Belem are in direct relation with the rainfall. In 
February which is the wettest month, the temperature is lowest, and No¬ 
vember, the driest month, is also the hottest. 

At Obidos and Manaos, the minimum temperature is registered in 
May-June, the thermometer falling through the influence of the “ fria- 
gems ", cold winds that rush down from the Andes. Here again however 
the greatest heat comes in November, the month of least rainfall. 

As one leaves the river-banks and ascends the course of the tributa¬ 
ries, the heat decreases, and the difference between the da3^ and the night 
temperature increases. 

At 100 km. to the north of Obidos on the Ariramba plateaux, at an 
altitude of 280 m., the heat is already tempered by the drier air and strong 
ventilation from the north-east. Further north again on ascending ter¬ 
race by terrace, the great amphitheatre that rises perpendicularly from 
the river, the traveller finds a temperate climate in Brazilian Guiana, 
which with its fine natural pastures would offer every advantage to the 
colonist, were it not that the waterfalls interrupting the course of its rivers, 
and the total lack of roads, render all access to the country very difficult. 

The upper part of the basin of the southern tributaries (Juma, Purus, 
Madeira), is swept at certain times of the year (from March to June) by 
intermittent violent winds (southwest) coming from the Cordilleras 
which are still covered with snow. These winds are known as 41 Sur ", 
or " Friageni ", and produce a sudden fall in the temperature. According 
to the author, on the Madidi, a tributary of the river Beni (Upper Madeira), 
in Bolivia, the thermometer drops in a few hours from 38° C to n° C. 
Owing to the sudden lowering of the temperature, the atmosphere becomes 
saturated with moisture and a thick fog obscures the sun^ and extends 
over the district. The “ Friagem " wind arises on calm hot days, shortly 
after the sun has passed the meridian, and is preceded by a fall of the ba¬ 
rometer (5 to 6 mm.). The wind blows for 3 to 8 days. 

' The effects of the Friagem can be felt though to a very limited extent 
as far as Ovidos and Manaos. 

Temperature of the soie. — At Belem the soil temperature, at 
1 metre below the surface, varies from 26° C. to 28.5° C From observa- 
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tions made at the Lauro Sodre Institute (from 1904-1907), the annual aver¬ 
age temperature is 27,45° C. At a depth of 30 cm. the average is 27.91° C. 

Rainfall and fogs. — The changes of temperature are not suffici¬ 
ently marked to make it possible to divide the year into seasons. There 
are however two distinct periods, the rainy and the drjL The North- 
East Trade Winds passing over vast ocean tracts heated by the tropical 
sun, carry periodically into the basin of the Amazon enormous masses 
of water-vapour which ascend the valleys as far as the eastern ramparts 
of the Corderillas. 

The sky is rarely clear, being usually greyish-blue and the horizon 
is veiled by thick fogs. The average nebulosity is 5.35 at Obidos, 6.3 
at Manaos and 5.3 at Belem. In' the latter town, it is 6.9 during the rainy 
season (January-April) and 3.6 during the dry (August to November). 

At Belem, the so called dry period is only relatively dry for more 
or less rain falls throughout the year according to the seasons. The rains 
begin at the end of December, and attain their maximum from January 
to April; the winter, as the rainy season is called, finishes in August. 
The driest summer months are September, October and November. 

All the country to the east of Gurupa, which includes the " furos ” 
district, the great part of the “ island ” zone, the south and south east 
of Marajo and the right bank of the Para as far as the coast, have the 
general climatic conditions of the Tocantin zone though slightly modified 
by the vicinity of the ocean. 

From the observations made from 1894 to 1911, at the Museum, at 
Belem, the rainfall in that town is distributed as shown hy Table I. 


Table I. — Rainfall Distribution at Belem from 1894 to 1911. 

January. . 2<)0 mm 27 wet days 

February. ... 3(10 » 26 » » 

March. . .... 388 28 » » 

April. . 320 ') zb » » 

May. . . . . 261 » 24 « » 

June ........ . . 195 * 22 i' » 

July. . . . 16b < ii) » » 

August. uy 16 » » 

September . 87 » j 6 » u 

October. 80 # 15 » » 

November. 64 » 13 .> 

December. 130 # 20 » » 

Totals . ~ . 2 486 mm. 2^2 wet clays 

The relative humidity of the air is always very high; the 10 years' 
„ average being: January, 92.3 — February, 93.08 — March, 92.5 — 
April, 91.5 — May, 89.1 — June 86.1 — July, 86.1 — August, 86.1 —■ 
September, 85.2 — October, 84.2 — November, 85 — December, 87.6 


— Annual average 88.3. 
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Table II- — Rainfall Distribution at Obidos. 


Jauiiary.. * * * 

February . .. 

March. 

April.. 

-May.. 

June . .. 

July .. 

August .... - . 

September.. 

October.. 

November,. 

December.. 

Totals . . . 


mt in mm. 

Wet days 

Relative 

humidity 

124.3 

21.S 

So.76 

173-2 

20.2 

81.25 

3*6-9 

21.6 

84 74 

225 

23 

85*34 

*55-* 

lS.6 

83 69 

93 8 

12.6 

79-33 

49-3 

7 

73-66 

14.4 

4-5 

69.26 

63 

5*5 

70 80 

67.5 

5 

65.00 

77 

5*2 

62.49 

II 3-3 

12.7 

78.77 

59*3.3 

m.9 

76.36 


At Macapa on the northern bank of the estuary of the Amazon, the 
rainy season, which lasts for 8 months is clearly marked off from the dry 
season lasting for 4 months during which almost absolute drought prevails. 

The same division of the year is met with on ascending the lower 
course of the great river, but the rainy season is reduced to 6 months and 
the amount of rainfall is corresponding^ diminished. Table II gives 
the results of the observations made at Obidos during 4 x / 2 years. 

On the lower course of the Amazon, the North-east wind (" vento 
geral ”), brings the dry weather and the west and the south-west wind 
( <f vento de cima ,J ), bring the rain. 

At Manaos almost the same conditions are to be observed as at Obi- 
dos. The averages for five years are given in Table III. 

Travelling from Manaos towards the interior of the basin the relative 
humidity is observed to increase, until the saturation point is reached, 
and condensation takes place owing to the countless streams, lakes and 
swamps that cover this region. At Porto Velho on the liver Madeiia, 
the rainfall already amounts to 2640 mm., distributed as follows : January, 
373-8. — February, 338.8 — March, 330.2 — April, 255 — May, 139.2 
— June, 52.8 — July, 17.8 — August, 34 — ^September, 142.2 — Oc¬ 
tober, 240 — November, 328.1 — December, 3S6.8. 

On ascending the course of the Purus, the climate becomes continually 
damper and the rainfall increases ; the amount of water falling annually 
at Tefe is already double that falling at Obidos ; at Pebas, the rainy 
season lasts nearly the whole year. From this point however the rain¬ 
fall continues to diminish ; at Iquitos (Peru), the average temperature is 
4.8, the relative humidity 83, and the total rainfall 2840 mm. ; August 
is the driest month. Finally Cordillera de los Andes, the Western boun¬ 
dary of the basin is reached ; there the large masses of water vapour which 
pass up the great river valley from the Atlantic Ocean are condensed in 
the form of the rain that incessantly beats upon the eastern slopes of the 
mountain chain and the snows that cover its lofty summits. This con¬ 
densation is so complete, that almost absolute dryness prevails on the 
other side of the crest on the Pacific slope. 
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Other Meteorological Phenomena . — In spite of the excessive humidity, 
fogs are somewhat rare owing to the constantly high temperatures; they 
are however occasionally to be seen in the early morning in April and May. 
little dew falls on the deforested land of the lower reaches of the river, 
but heavy dews are common in the interior of the country. Violent hur¬ 
ricanes and sudden gusts of wind are of rare occurrence. The atmospheric 
pressure like the temperature is subject to slight and regular variations ; 
it attains its maximum in the morning and diminishes progressively dur¬ 
ing the day. " 


Table III. — Distribution of Rainfall at Manaos. 




Amount in 
mm. 

Wet days 

Relative 

humidity 

January .... 


2 to 

22.7 

82 

February . . . 


2+8 

20 

81 

March .... 


2<>6 

19 6 

83 

April. 


• 202 

15.6 

82 

May. 


135 

14.6 

82 

June. 


43 

4 

77 

July. 


89 

4.6 

76 

August . . . 


=51 

4.3 

7 + 

September. • ■ 



7 

73 

October .... 


45 

12.3 - 

72 

November . 


36 

10 3 

7i 

December . . . 


325 

19.3 

78 


Totals • 

2 657 

154-3 

77-6 


The degree to which the Amazon climate is healthy depends largely 
upon all the factors discussed above and varies considerably in different 
parts of the immense region. The climate is distinctly unhealthy in the 
interior, but continues to improve in the riverine zone of the middle and 
lower portion of the great river (r). 

6 - Influence of Climate on the Fixity of Hybrids from the Standpoint of the Se¬ 
gregation of Characters in the Second Generation. — See No. 26 of this Review 


{ 1 ) On the other hand, the progressive draining of the interior (sertao) and systematic 
cultivation will gradually bring about the disappearance of the swamps and in consequence 
greatly increase the salubrity of the region. As Dr. Deodecio De Campos, Delegate of 
Brazil at the International Institute, has informed us, the district of Belem — in the low-lying 
district, of the estuary of the Para — now enjoys a very healthy climate, owing to the 
drainage operations that have been carried out and to the energy of the special Sanitaiy 
Service {directed by Professor Osvaldo Cruz), which has completely freed the town from 
mosquitoes. (Ed.) 
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7 - Researches on the Specific Gravity of Certain Soil Constituents from the Point son. physics 
of View of the Fineness of the Soil Particles. — nolte, o. (Eandwirtschaftiiche Ver- 
suchsstation zu Braunschweig), in Internationale Mittciluvgen tuv Bodenknnde , Vol. XI, 

Parts 3-4, PP- nj-nS. Berlin, 1921. 

In theory it might be expected that the finer a body is, the less should 
be its specific gravity and this has again been proved by the author as 
regards certain typical soil constituents. He determined, with the help 
of a pycnometer, at 17-19 0 C, the specific gravity of fractions separated 
by mechanical analysis, estimating their density when air-dried at ioo° C, 
and calcined, as compared with the specific gravity of water at 4 0 C. By 
this means as regards the precipitated silicic acid and kaolin, perceptible 
differences were found between the specific gravity of the fraction tha 
was precipitated in less than 24 hours, and the fraction deposited subse¬ 
quently ; these diffeiences showed themselves at the 2nd and even the 
1st decimal place. On the other hand, in determining the chemical com¬ 
position of fractions of a stiff clay* deposited in 24 hours and after this 
time had elapsed, it was found that not only some of the colloidal portion 
remained in suspension, but also that there were great differences in their 
composition; thus the silica fell from 56.45 to 53.2 and 53.1 % ; the alumina 
rose from 37.26 to 40.9 and 42.0 % ; and the sesquioxide of iron from 
1.84 to 2.3 and 2.5 % ; the amount of lime, magnesium, and sodium va- ■ 
ried ; on the other hand, the potassium content increased considerably, 
from 0.24 to 0.8 and 1.2 % ; oxide of titanium was only present in the 
intermediate fraction. The variation of the specific gravity of the portions 
obtained by' means of more fractional deposition is characteristic, as is 
seen from the following Table : 


Fraction precipitated 


Specific Gravity 

Before 

After 

After 1 

After 

' After 

Expressed in relation to air 

100 seconds 

100 seconds 

*5 min. 

1 

2 liours 

24 hours 

dried material .. 

Expressed in relation to mat¬ 

2.467 

1 

2.470 

2.492 , 

2.482 

2 - 3 X 7 

erial dried at ioo°C .... 
Expressed in relation to calc¬ 

2.626 „ 

2.615 

2.640 ; 

2.638 

2.497 

ined material . - .. . . 

| 3*317 

3*115 

3 -oi 7 | 

3.048 

3.008 


This shows, that there is a considerable’ difference between the finer 
particles and the coarser ones, which do not vary perceptibly. 


8 - Effect of Temperature Upon the Absorbent Properties of Soils. — Stoquer, in 

Comptes rmdus de VAcademic des Sciences, Vol. 173, No. 17, pp. 731-733- Paris, Octo* 
ber 24, 1921- 

Agricultural soils experience great variations oi temperature. In 
the neighbourhood of Paris the difference between the monthly averages 
of the same soil in July and January has been found to amount to 24.4 0 O 
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at the surface and to 19.3° C at a depth of 0.25111. (Fiammariox). Be 
Gasparin found a difference of 3 0 C at Orange. 

The author wished to ascertain whether such variations had any 
effect upon the soil’s power of fixing certain fertilising substances. He 
selected 4 soils differing in composition and studied their capability of 
absorbing sulphate of ammonium at o° C, 16 0 C, 35 0 C and 55 0 C. 

The experiment was carried out as follows: an amount of soil equiva¬ 
lent in weight to 100 gm. of dry soil was introduced into a flask, together 
with a total volume of 250 cc. of a very diluted solution of ammonium sul¬ 
phate. The flask, which was kept in a bath at a constant temperature, 
was well shaken at the beginning and was afterwards shaken every 15 mi¬ 
nutes for 1 hour. In order to clarify the solution, the flasks were left for 3 
hours in the bath at the same temperature. A portion of the clear liquid 
was decanted and the ammonium present determined by distillation in 
the presence of magnesium. From the result obtained, the amount of 
ammonium fixed by the soil is estimated. 

The total results are given in a Table from the study of which the 
following conclusions can be drawn : 

1) The absorbent power always increased with the concentration 
of the solutions. This confirms an already well-known fact. 

2) Under the conditions of the experiment, the absorbent power 
was sometimes negative (that is to say, the soil gave up some of the am¬ 
monium to the solution), or even sank to zero (when the solution contained 
the same amount of ammonia as the given soils).' This occurred, within 
the limits of the temperatures studied, in the case of the first three soils 
with a 0.02/1000 solution, and in the fourth (garden mould), with a 
0.08/1000 solution. 

3) All the soils gave up ammonium to the distilled water (as was to 
be expected), and the amount yielded increased as the temperatures rose. 

4) The absorbent power of the soil, as regards sulphate of ammonium 
decreased when the temperature was raised. 

5) At temperatures that easily occur in soils, some axe able to yield 
up their ammonium to 0.02/1000 and stronger solutions. These soils 
are not very poor in ammonium, and may have received a dressing of 
ammoniacal fertilisers. In certain circumstances, the amount of am¬ 
monium removed from the soil (without even being converted into nitrate), 
by the percolating rain-water is perhaps larger than is generally sup¬ 
posed. 

The opinion is gradually gaining ground that soil solutions, in spite 
of their low content in fertilising substances, exercise a great influence upon 
plant nutrition. These solutions, as is seen from what has already been 
said, are richest in ammonium at the warmest periods, which is just when 
plant growth is most active ; hence we may suppose that some correlation 
exixts between the two phenomena. 

9 - Kelation between the Nitrogen Content of the Soil and the Yield of Indigo in 

India. —* See Xo. 50 of this Review. 

£ 8 - 0 ] 
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io - “ Taungya” Cultivation in the Shan States, Burma, and Methods of Soil Treat¬ 
ment Recommended. — Thompstone, (Deputy Director of Agriculture, Burma), in 
The Agricultural Journal of India, Vol XVI, and Ft. 3 , PP- a51-26-1, Ft. 4, p. 396-105. 
Calcutta, May-June 1921. 

The f ‘ taungya ” system of cultivation as practised in the Shan States, 
Burma, and elsewhere, has been the subject of official investigation 
for many 3^ears, chiefly on account of the enormous amount of damage done 
to forest areas and the heavy destructions of timber. The system in¬ 
cludes the cutting down of the jungle growing on the hillside, lopping off 
any branches of the trees and heaping these up with the brushwood, etc. 
'round the stumps and then firing the whole. This operation takes place 
during the dry weather (February to May). Subsequent cultivation 
depends upon the slope of the ground and often the use of a hoe is the only 
implement possible on the steep hillside. 

After burning, the heaps are allowed to cool and if the crop grown is 
potatoes, the setts are planted in mounds from 1 to 3 setts in each ; for 
other crops the heaps are spread by hand and the seed is sown broadcast. 
The principal crops grown in the Myelat are paddy and potatoes with an 
occasional crop of sesamum. Other crops grown are maize, ginger, ground¬ 
nuts, sweet potatoes, gourds, opium, cotton and several kinds of beans. 

The land is cultivated from 1 to 3 years (rarely 4) and then allowed 
to lie fallow for a considerable period. The actual “ taungya ” process 
is varied somewhat according to locality, conditions of fuel supply, etc. 

The cultivator often attributes the success of his “ taungya ” crop 
to the destruction by fire of insects and fungi, and his failure after 2 or 3 
years, to the return of these pests. However, investigations have shown 
that the probable effect produced can be traced as follows : — The young 
crop first makes use of the ammonia directly produced by the heat and 
later of that produced by the increasing number of bacteria. This contin¬ 
ues till the crop is harvested, after which the production of ammonia is 
lessened by its accumulation (which checks the activities of the bacteria) 
in the soil, and later by the drying of the soil which will eventually arrest 
the process and check the multiplication of both classes of micro-organisms 
for the period of the dry season. At the break of*the second rains the soil 
bacteria still retain the upper hand, but before the season's crop has been 
harvested the destructive organisms are rapidly gaining ascendancy, and 
before the dry season again comes round, the increase is marked, at the 
expense of bacteria. Once the original state of equilibrium is fully estab¬ 
lished between the two classes of organisms, the effect of the burning will 
have disappeared and the soil will have returned to its previous natural 
state, which on account of its poverty in lime and organic matter will en¬ 
tail unprofitable crop production over very large areas. 

The results of practical field experiments strongly support this theory, 
and the ultimate aim of all “ taungya ” investigations has been to bring 
land under permanent cultivation, to put a stop to this destructive method 
and thus to induce the people to settle down on holdings of reasonable size 
with consequent substantial benefit to the country. 
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Results obtained at Yawnghive and Hsumhsai (Burma) suggest a simple 
and practical solution of the problem and the author here describes in 
detail a few typical cases. 

There are obviously two ready substitutes for the heat (i) now being 
so laboriously applied, viz. lime and organic manures, small dressings of 
either have given more productive results and seem to be more lasting in 
their power than ail ordinary “ taungya ” burning. The following exam¬ 
ples demonstrate this fact:— The average increase in wheat yield on 
land to which lime was applied at the rate of 6000 lb. per acre, amounted 
to 273 lb. per acre (120 %) on land that had been cultivated for one year 
without previous burning, and an increase of 3440 lb. per acre of maize 
is reported on old “ taungya land. Corresponding results were obtained 
with Phaseolus lunatus , P. calcaratus, Cajanus indicus, Cicer arirtinnm, 
Polygonum Fagopyrum, etc. 

As regards organic manure, in every case so far tried, the benefit 
derived from unbumt manure proved to be greater than that brought about • 
by burning an equal quantity of manure. The following figures show 
also the advantage of planting potatoes in drills. 




Yield of tubers 

Yield of grain 



lb. per acre 

lb. per acre 

1919-20. In drills . . 

. Manure tin burnt 

9620 

1200 


• Manure burnt . . 

6960 

900 

» » . . 

. No manure . . . 

2800 

nil 

Hill method. 

. Manure unbumt 

4000 

— 

» » 

. Manure burnt . . 

3540 

— 


These results were obtained without the aid of lime, but a combination 
of lime and manure gave also very striking results. (Time had been ap¬ 
plied 2 years previously, 5000 lb. per acre). 



Yield of potato tubeis 

Yield of grain 


lb. per acre 

lb. per acre 

Manure and lime. 

8780 

KjGo 

» (without lime). 

6160 

520 


Some of the older plots that have so far received neither lime nor 
manure have however still maintained their yields by good cultivation and 
rotations, and leguminous crops have been grown with success. 

The author considers that liming, manuring and good cultivation, 
combined with a proper system of rotation can make continuous cultivation 


(1) See R. Jan. 1913, No. 14, and R. June 1913, No. 6^6. {Ed,) 

w 
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much more profitable than the present methods of shifting from place to 
place. The natural advantages for agriculture and the evident future pos¬ 
sibilities for the Shan States make the need for experimentation extremely 
important. 


11 - Experiments in Liming in the United States and in Canada. —-1 Hartwell, b b , 
pirning with 'High-Magnesium Verstis High-Calcium Dimes, in Agricultural Experiment 
Station of the Rhodes Island State College, Bulletin 186, pp 19. Kingston, R. I ;IV T ay 1921. 
— II. McCall, A G , The Comparative Value of Difieient Forms of I y ime, 211 The Uni¬ 
versity ot JSlarylind Agricultural Experiment Station Bulletin 242, pp. 157-166. College 
Park, M. D., January 1921. —III Shtjtt F. S. (Dominion Chemist), Dime in Agricul¬ 
ture, in Dominion ot Canada , Department of Agriculture , Dominion Experimental Farms , 
Division 0} Chemistry , Bulletin 80, pp. 16, revised. Ottawa, Out., May 1921. 


I. — Experiments to determine the liming effects of high calcium and 
high magnesium limestones, as well as of their burned and hydrated products. 

The tests were carried out on permanent experiment plots of silt loam 
which were ploughed in 1893, and cropped with maize until 1899, after 
which various crops were grown till 1909, when the present experiments 
were begun. No lime, manure or fertiliser had been previously used. The 
first application of lime was made in 1909-1910, the amount used being 
sufficient to neutralise the same quantity of acid. The second and third 
applications of lime were made in 1914 and 1916. The latter completed 
the neutralisation of the soil acidity when, judging from the influence of 
the carbonated water, the speed of reaction of the limes would decrease 
in the following order : Magnesic hydrate, calcic hydrate, calcic limestone, 
magnesic limestone. Erom 1909 to 1921, the crops were mixed ; hay, 
maize, potatoes, etc. No farm manures were used, but chemical fertilisers 
were usually applied so liberally that the liming materials were expected 
to act as neutralisers only and not as sources of plant food. 

Beginning in 1917 the proportion of magnesium to calcium was in¬ 
creased by using in the mixture low-grade sulphate of potash and double 
superphosphate. 

In 1920 the ratio of magnesium oxide to calcium oxide extracted from 
the soil by carbonated water was about --- from the plots receiving the cal¬ 


cic limes; from those receiving the magnesic limes, and from the 


unlinied plot. 
1 1 


was — or - -. 
7 


The yields were equally satisfactory whether the ratio 
In 1917 the ratio of magnesium oxide to calcium oxide in 


dried endive was respectively ----- to - 1 — with the plots that had received 

1.1 


magnesic hydrate and limestone; from —- to — in the case of the plots 

2.2 3 

given calcic hydrate and limestone, and —- in the control plot without 

2.0 

lime. 
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The humus content and loss on ignition indicate slightly less organic 
matter in the soil to which the hydrates instead of the limestones had been 
added. It can scarcely be concluded with certainty that the different 
limes have been accompanied by a change in the nitrogen content of the 
limed soil as compared with that of the unlimed soil, although the percent¬ 
age of nitrogen is slightly higher where magnesic limestone was used. The 
unlimed plot was decidedly acid as compared with the limed plots, but it 
was the only one from which aluminium was extractable by certain normal 
salt solutions, and by carbonated water. 

Certain sensitive crops have been greatly benefited by the liming ; 
the beet yield for instance was frequently increased sixfold. Even these 
crops did not however react to the liming in such a way as to warrant gen¬ 
eralisations concerning the specific effects of the different kinds of lime. 
Practically like effects may be generally expected whichever of the four 
forms is used, from an application having a given neutralising equivalent, 
that is, based upon the percentage of magnesium oxide multiplied by 

1.4, plus the percentage of calcium oxide, provided that the limestones are 
sufficiently fine to pass through an 80-mesh sieve, and that the hydrates 
are used with the ordinary precautions. 

II. — Lime is the key to soil fertility building, since the economic 
use of both manure and commercial fertilisers is dependent upon the lime 
supply of the soil. 

The author tested the value of several lime-bearing materials in 3 
different parts of the State. In one case, he compared the effect of : 1) burnt 
lime ; 2) burnt oyster-shell; 3) shell marl; 4) pulverised raw shell. The 
shell marl gave the highest yield of wheat and hay while the pulverised shell 
produced almost as much wheat and hay and a larger amount of maize. 
It should be mentioned that the marl contained nearly 3 % of potash which 
may account for its superiority. 

In another experiment, a comparison was made between the effects 
of pulverised raw oyster shell, burnt oyster shell, pulverised raw limestone 
and burnt limestone ; the total average increase on the two plots during 
seven years as compared with the control plot, expressed in dollars per 
acre was 78.43 for the pulverised oyster shell, 73.85 for the burnt oyster- 
shell, 77.60 for the pulverised raw limestone, and 77.05 for the burnt lime¬ 
stone ; thus the differences between the effects of the various forms of 
lime used are negligible. In another experiment with lucerne, it was found, 
that raw pulverised limestone gave better results than raw oyster-shell 
lime, burnt limestone and hydrated lime. 

In conclusion, the author advises agriculturists to determine whether 
their soils need lime and the amount required. 

III. — The practice of liming has been sometimes encouraged and 
at other times discountenanced, which shows that if lime must be used 
it should be applied in moderation. The author described the experiments 
made of recent years by the Chemical Division of the Organisation of the 
Experiment Farms of East Canada. These have proved that in many 

[**] 




*7 


MANURES AND MANURING 


places, the yield has been increased by liming, especially in the case of 
clovers which form the basis of profitable agriculture. 

In one experiment on clayey-sand the application of 672 kg. of potassic 
fertiliser per hectare which supplied 22.4 kg. of nitiogen, 44.8 of phosphoric 
acid, and 56 kg. of potash, and was spread betore oats were planted, pro¬ 
duced in 1914, 51.57 hectolitres of grain per hectare. Another plot treated 
in the same manner, but to which 2240 kg. of ground limestone was applied, 
produced 59.58 hectolitres per hectare (or 8 hectolitres more than the first 
plot). The second year of the rotation, the unlimed plot bore 55.5 
quintals of clover and timothy-grass hay, whereas the limed plot yielded 
83.8 quintals or 28.3 quintals more. 

In another experiment two series of parallel plots on soil similar to 
the preceding, were dressed at the beginning of each rotation in the autumn 
with 50.2 quintals of ground limestone, and in the following spring each of 
the series was given a different manure. In 1919, two three-year rotations 
of potatoes, cereals and clover gave the final results set forth in the follow¬ 
ing Table. 

heaving out of account the evident effect of the dung, these data show 
that the lime stimulated the action of the fertilisers and their residues in 
each three-year rotation. The effect of ground limestone is especially 
noticeable in the case of grasses particularly where basic slag was applied. 


Average Yield per Hectare . 


1 st Rotation <1914-16) 

Potatoes 1914 

| Oats 1915 

Hay 1916 

Grain 

Straw 


hectolitres 

hectolitres 

quintals 

quintals 

Control. 

50.31 

27.36 

I8.I 

8.06 

limestone alone .. 

60.84 

29.52 

18.7 

* 2.43 

Chemical fertilisers alone . . 

76.02 

28.53 

20.4 

7.39 

Fertilisers and limestone . . 

86.O4 

34-56 

24.6 

1673 



Wheat 1918 i 


Ilnd Rotation (1917-19) 

Potatoes 1917 

- -- 

— 

Hay 1919 



Grain 

Straw 



hectolitres 

hectolitres 

quintals 

quintals 

Bung alone. 

226.62 

17-55 

22,2 

29*57 

Bung and limestone .... 

282.06 

26.82 

25.3 

45.81 

Bung and chemical fertiliser. 

263.16 

20.93 

22.4 

35 . 0 X 

Bung, fertiliser and limestone 

296.37 

27.18 

29.4 

55 -* 7 


In an experiment on sandy soil, where a comparison was made between 
unlimed plots and others to which 5 tons of limestone per hectare had been 
applied, the average yield of seed per hectare was for 3 varieties of barley 
ro.58 and 43.68 respectively — for 5 varieties of oats, 100.12 and 1x3.57 
— for 4 varieties of wheat, 36.12 and 46.04 — for 4 varieties of peas, 
39.14 and 79.30. 

in Canada, some of the commonest calcareous substances are marl, 

. 
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or shell-marl, with a lime content varying from 30 to 90 % . The author 
advises the application of from 5 to 12.5 tons of dry marl for light and clay- 
sandy soils, and of 25 to 75 tons for heavy clays. The land should be 
ploughed and harrowed both in the spring and autumn. If marl is to be 
obtained, there is no need to get ground limestone or lime, for marl is 
cheap, improves the soil greatly and increases the yield. 

This Bulletin concludes with a series of analyses of the calcareous sub¬ 
stances suitable for agricultural use that are to be procured in the different 
provinces of Canada. 

12 - The Present Condition of the Superphosphate Industry in Japan. — ishikawa i., 

in Kdyyd-Kwcigata Zasshi Vol. XXIV, No. 7, pp. 700-717, figs. 5. Tokyo, July 192J. 

In Japan, the greater part of the people are engaged in farming, and 
the capital invested in agriculture is three or four times higher than in the 
manufacturing industries. The area of land cultivated for 2 000 years is 
as follows: 

Rice-iields.3010000 chohu 

Under other crops.3 o 70 000 » 

.'1 chobu — about 2.45 acres). 

The rate of increase in population amounts annually to 1.0 per cent, 
while that of rice-fields, and other fields under cultivation is only 0.4 per 
cent, in each case. Therefore, if Japan does not make efforts to intensify 
production by using chemical fertilizers, the food problem will become 
serious. 

The fertilizers used are bean cake, rape cake, cotton-seed cake, pressed 
herring, pressed sardine, bone meal, Cliili nitrate, ammonia sulphate, 
superphosphate and mixed fertilizers. In 1919, the total cost of these 
fertilizers (with the exception of Chib nitrate) was estimated at 240 000 000 
yen (1 yen = about 2 shillings at par), of which 10 % was superphosphate 
and 60 % bean cake. 

The present condition of the superphosphate manufacturing industry 


is as follows : 

Number of companies. 15 

Number of factories. 28 

Productive capacitj* . 25 000 000 yen 

Nominal capital .. .. 72000000 » 

Capital paid. 53 000 000 » 

Current capital . hi 000 000 » 

Permanent investment account. 28000000 » 


The number of sulphuric acid plants, which are closely connected with 
the superphosphate industry, is 53 and most of them are in the Tokio and 
Osaka districts. 

In 1888 the first artificial fertilizer company in Japan was established. 
Since the China-Japanese and Russo-Japanese wars, as a result o fit he pros¬ 
perous conditions of the market, new companies were established. When 
trade became dull, amalgamation took place, so that the present companies 
rest on a stable basis and are reliable. 
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The demand for mineral phosphate is 300 000 tons yearly, while the 
home production is chiefly from Rasa Island ; but its maximum, production 
amounting to no 000 tons per annum only, Japan must continue to import 
the raw material. . Angaur Island has lately come into the possession of 
Japan and it will somewhat neutralize this disadvantage ; its reserve, 
however, is said to be only 2 000 000 or 3 000 000 tons. Probably more 
mineral phosphate will be supplied from the province of Kiangsu (China), 
and from Hirata Island, south of Hainan Island. 

As to sulphuric acid, there are 124 lead chamber and tower system 
plants and 8 plants employing the contact process. The total capacity 
for production is estimated at 1 150 000 tons of 50° Be*, acid per annum, 
the actual amount being 900000—950000 tons, 500000—550 000 tons 
of which are used to produce superphosphate. 

In Japan, superphosphate is mainly packed is straw bags, even though 
a small amotint of burlap bags is used. The straw bags are mostly made by 
hand as farmers' by-products and the old bags are re-used by them for 
many purposes. Therefore packing by machine is not, for the time being, 
considered desirable. The present production of superphosphate amounts 
to 15 000 000 bags (1 bag contains about 83.3 lbs.) per annum, and if the 
time comes when more superphosphate is used for every area unit, e . g., 
10 bags per 1 chobu, 30 000 000 bags will be required in Japan. Moreover, 
China is thickly populated and does not at present use any artificial fer¬ 
tilizer (1). When it does come into use in China large quantities can be 
supplied from Japan. Consequently there are limitless prospects for the 
superphosphate industry in Japan. 

13 - Relation of Organic Matter and the Feeding Power of Plants to the Utilisation 
Of Rock Phosphate. — Baxter, F. C., (Agricultural Experiment Station, University 
of Wisconsin), in Soil Science , Yol. XXI, No. 1, pp. 21-39, tables 9, bibliography of 45 
works. Baltimore, M. D., July 1921. 

The processes accompanying the decomposition and the feeding power 
of plants are undoubtedly important factors in the utilisation of rock phos¬ 
phate. Experiments were planned in which common forms of organic matter 
were used with rock phosphate and in some cases provision was made for 
the removal of the soluble phosphorus and calcium in order more nearly 
to imitate field conditions in this respect. The soil medium consisted of 
either sand or soil, the former contained no soluble phosphorus. Expert 
iments were made as follows : a) rock phosphate mixed with several forms 
of organic matter in sandy soil with no provision for the removal of phos¬ 
phorus as it became soluble; b) in similar mixtures provision was made by 
leaching and a) by upward moving capillary water, both for the removal 
of phosphorus as it became soluble ; d) study of the'solvent effect of organic 
matter extracts with and. without carbon dioxide on rock phosphate ; 
e) pot culture experiments, also made to ascertain this effect and to test 
the feeding powers of plants in relation to the utilisation of rock phosphate 
and felspar. The results may be summarised as follows : — 


(1) See R. Sept. 1920, No. 8S9. {EtL) 
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i) Experiments (a) (b) (c) and (d) failed to show a solvent effect of 
the decaying matter on rock phosphate, and in confirmation of results 
obtained by other investigators there was evidently a gradual decrease 
in the amount of soluble phosphate. The failure of the experiments to 
show an increase in the availability of rock phosphate was probabfy due 
to the fact that when organic matter such as was used (in this case > 
finely pulverised air dry buckwheat hay, sweet clover hay, alfalfa hay, 
soybean hay, mammoth clover hay, maize stalks, oat straw and chopped 
green buckwheat and sweet clover) decomposes, sufficient bases are liber¬ 
ated along with the acids that are formed, to neutralise the acids and 
prevent their action on rock phosphate. When mixtures of rock phosphate 
and organic matter are applied to soils, the conditions are different be¬ 
cause of the capacity of soils to take up basic material, especially if they 
are acid. 

In some cases mixtures of organic matter and rock phosphate ap¬ 
plied in pot cultures produced increase in growth of maize over that pro¬ 
duced by either the organic matter or rock phosphate when used alone. 
The phosphorus in the organic matter was readily available to growing 
maize. The organic matter furnished phosphorus to the seedling and there¬ 
by promoted growth which may have enabled the plant to feed more 
strongly on the rock phosphate or the rock phosphate may have been made 
more available by the chemical and biological processes accompanying 
the decay of the organic matter. 

A study of the growth of 15 different plants on rock phosphate in 
sand cultures showed a wide variation in the amount of dry matter pio- 
duced. The crops tested were red clover, sweet clover, wheat, oats, maize, 
timothy, soy beans, rape, alfalfa, rye, buckwheat, red top, red sorrel, mam¬ 
moth clover and alsike clover. Tables show the average yields of dry- 
matter of the tops, roots and plants as a whole, the proportion of roots 
to the whole plant when grown with rock phosphate, and the percentage 
growth made with rock phosphate compared with that made with acid 
phosphate are recorded ; also the phosphorus and calcium content of plant 
tops and acidity of leaves, stems, and roots of plants grown with acid cul¬ 
tures with no potash, soluble potash and felspar potash. 

Results show that there was quite a wide variation in the growth 
of the different plants with rock phosphate used at the rate commonly 
advised for field practice. Sweet clover and red sorrel produced the 
largest proportionate increases of dry matter and red clover the smallest. 

’ The increases of the former were about 3 % times greater than the latter. 
Sweet clover possesses remarkable feeding powers relative to rock phosphate 
and felspar and is well suited to rotations for their utilisation. With 
the exception of sweet clover which gave a slight increase, all the plants 
analysed showed somewhat distinct decreases in the percentage content 
of phosphorus when grown on rock phosphate as compared with acid phos¬ 
phate. In general, neither the percentage content, nor the total amount 
of phosphorus in the plant tops was related to the amount of plant growth 
made with rock phosphate, 

[ 13 ] 
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The acidity values of the juice of the leaves, stems and roots varied 
considerably with the different plants. In general the juices were more 
acid when grown with acid phosphate than with rock phosphate. 

The possibility of growing crops of high feeding power to supply or¬ 
ganic matter and available phosphorus in rotation with crops of low 
feeding power is a question of considerable practical importance in the 
utilisation of rock phosphate. 

14 - The Effect of Basic Slag upon Grassland and the Subsequent Crops. — Oldershaw, 

A. W. (Agricultural Organiser for Bast Suffolk), in the Journal of Agricultural Science, 

Vol. XI, Pt. 3, pp. 2S8-292. Cambridge, July 1921. 

Two plots of grassland, each 1 3 / 4 acres in extent, on a poor type of 
chalky boulder clay, were fenced off with wire netting ; one was reserved 
for control purposes, and the other received a dressing of 10 cwt. per 
acre of basic slag, and a second dressing of a similar nature 8 years later. 
After 12 years of regular sheep grazing, on analysis of the first and second 
9 inches of soil, the basic slag plot was found to contain 500 lb. of nitrogen 
per acre more than the unmanured plot. 

The following year the plots were mown, ploughed up, and drained and 
sown with legumes and wheat successively, with dressings of superphosphate 
and sulphate of ammonia. The turf on the " slag ” plot was very thick, 
and the yield was fairly high probably due to the thick growth of wild 
white clover. The increase in nitrogen as compared with the unmanured 
plot is only about 10 % whilst the increase in crop is much larger. It 
appears likely that the nitrogen assimilated being of more recent origin, 
would be more easily available to plants than the original nitrogen reserves 
of the soil. It is likely also that the extra plant residues left on the 
slagged plot, have a considerable influence on the mechanical condition of 
the soil and on its humus content. It is well-known that the presence of 
phosphate in heavy soil causes increased root development, but whether 
this applies also to slagged plots and the actual fate of the phosphates in 
this case, are points which still require investigation. 

15 - Results of Manuring with Superphosphate on the Yield and Quality of Indigo 

in India. — See No. 50, of this Review. 

16 - Effect of Phosphate Fertilisers in Conjunction with Green Manures* upon Spring 

Cereals in India. — See No. 50 of this Review. 

17 - Availability of Organic Nitrogenous Compounds. — Robinson*, c. s., winter, 

O. B., and Miller, B. J. (Michigan Agricultural ^Experiment Station, Bast Eansing, Mi¬ 
chigan), in The Journal of Industrial and Engineering Chemistry , Vol. XIII, No. 10, 
PP- 933 “ 93 A diagr. 1, New York, Oct. 1, 1921. 

Several 3rears ago investigations were started with the following objects: 
a) to ascertain the relation between the chemical constitution of organic 
nitrogenous substances and the availability of their nitrogen for plant 
nutrition ; b) either to devise a new method or to"improve the existing meth¬ 
ods for measuring this availability. Both these questions are of im¬ 
portance because of the growing tendency to utilise all sorts of organic 
nitrogenous substances as fertilisers. 
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Amongst the various methods put forward for the determination of 
the availability of nitrogen as regards the said substances, two only, both 
of them developed rather empirically, have shown themselves of compara¬ 
tive value ; viz. the alkaline permanganate and the neutral methods. In 
the present investigation the authors made determinations, employing 
the alkaline permanganate treatment, of the active insoluble nitrogen in 
a number of amino-acids and acid amides, typical organic compounds of 
known constitution in which the nitrogen was combined in several ways. 
.After this, further investigations were made in a similar way, on the well- 
known proteins or substances containing them. Finally analyses were 
made of samples of commercial nitrogenous fertilisers employing the same 
method and the nitrogen partition method of Van Suyke. Data relative 
to these determinations are given as follows: 


Per cent of Total Nitrogen of Fertilisers in Various Forms. 



Total 

nitrogen 

Soluble 
nitrogen 
(amiuouiacal 
and nitric) 

4 - active 
insoluble 

Amide 

nitiogcu 

Amino 

nitiogcu 

Amide 

4 - amino 
nitiogcu 

Peat (dried) . . .. 

2.76 %! 40.21 % 

20.65 % 

39-14 % 

59-79 % 

Peat (wet). 

349 

42.40 

13.46 

39-53 

52-99 

Pulverised sheep manure . . 

2-34 

28.20 

14-53 

41. i- 8 

56.41 

Hay and silage. 

3 . 1 ° 

16.71 

6.13 

42.22 

48.35 

Fruit and vegetables .... 

3-74 

43 'S 5 

5-09 

49.20 

54-29 

Bone meal. 

2.48 

46.43 

4 84 

49.20 

54-°4 

Animal tankage . . 

4 40 

56 94 

7*95 

54-31 

62.26 

Pure bone meal . 

3.12 

62.81 

8.0X 

55.76 

63.77 

Castor bean cake . 

4 78 

48.96 

1 £.09 

55-85 

66.94 

Cotton seed meal . 

6.73 

50.51 

10.33 

58.09 

'68.42 

Bone . . 

3.05 

67.21 

5.24 

60.98 

66.22 

Glue hair .. 

S .49 

64-55 

5.89 

66.77 

72.66 

Beef scraps ........ 

S.72 

7^-54 

5-96 

68.11 

74.07 

Hair waste.. 

14.27 

70.85 

9-52 

70.00 

79.52 

Dried blood. 

14.01 

7 *- 3 * 

6.56 

75.23 

81.79' 

Mixed chrome uppers. . . . 

9.88 

51.22 

4-76 

j 

60.32 

65.08 


Assuming that the ammonifying as distinguished from the aminofying 
or hydrolysing power of the alkaline permanganate solution is comparable 
with the action of soil agents, all amino nitrogen and a portion of the nitro¬ 
gen present as acid amides may be said to be included. There is also an¬ 
other class of compounds termed the potentially available class, which 
may be converted into the former class. This includes a portion of the 
acid amides, the peptides which can be hydrolised to amino acids, and pri¬ 
mary and secondary amides. The peptides probably constitute the 
great bulk of this class so far as ordinary fertiliser materials are concerned. 
This is the uncertain quantity in evaluating any material from the ferti¬ 
liser standpoint. In some cases transformation into the available class is 
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so easy and complete tliat there can be no practical distinction between 
the two. In other cases however this process is so slow that the unavailable 
class is approached. Fundamentally, the problem of the determination of 
the availability of organic nitrogen compounds is the possibility of a proper 
estimation of the rate of ammonification of the members of this class. 
Up to the present the permanganate methods have proved the most 
satisfactory and the authors will publish later the results of their further 
studies. 

18 - The Influence of Certain Fertiliser Salts on the Growth and Nitrogen Content 

Of Some Legumes. — Mac Taggart, A. (Cornell University), in Soil Science , Vol. XT, 

No 6, pp. 435-454, figs. 2, bibliography ot 61 works. Baltimore, M. D , June 1921. 

It has been fully demonstrated that calcium plays an important part 
in the soil in the symbiotic assimilation of nitrogen by legumes, but the acti¬ 
vity of certain other fertilising elements has not been so fully shown. For 
this leason the author after a bibliographical survey of the literature on this 
subject, gives the results of a series of experiments made with 36 boxes 
filled with a soil mixture consisting largely of clean sand and about 1 / 7 of 
sandy loam with slightly more than 0.5 % of calcium carbonate added 
to each box. The moisture content of the soil was maintained throughout 
at 10 % (on the dry-soil basis). Half of the boxes were filled with alfalfa 
and half with peas. The boxes were divided into 9 series of 4 and treated 
as follows : 1) control ; 2) nitrogen (dried blood) ; 3) phosphorus (diso¬ 
dium phosphate) ; 4) potassium (muriate of potash) ; 5) sulphur (gypsum) ; 
6) nitrogen, phosphorus, potash and sulphur in above forms ; 7) nitrogen, 
phosphorus, and potash idem ; 8) nitrogen, potash and sulphur ; idem ; 
9) phosphorus, potash and sulphur, idem. Previous to sowing, all the boxes 
were inoculated with sand cultures. Following the crop of field peas, 
soy beans were sown, after suitable inoculation of the soil, application of 
calcium carbonate and fertiliser. 

Of all the fertiliser elements applied, the phosphorus showed the most 
marked effect. Alone, it distinctly increased the dry matter and total 
nitrogen, and to a lesser extent the percentage of nitrogen in all 3 legumes; 
the order of average influence on the crop being : field peas, soybeans and 
alfalfa. 

In combination with nitrogen, potassium, and sulphur, phosphorus 
markedly increased the dry matter and total nitrogen in peas, soybeans 
and alfalfa. However, it increased on the contrary the percentage of 
nitrogen in soybeans and alfalfa only slightly, and decreased the percent¬ 
age in the case of peas. 

Nitrogen as a single element can hardly be said to benefit the plants 
with respect to yields of either dry matter or nitrogen, except perhaps in 
the case of field peas. In combination with phosphorus, potassium and 
sulphur, nitrogen did not produce any lasting effect where it was employed 
alone ; in fact, there was perhaps less response. It* may be concluded also 
that nitrogen in combined form does not hinder nitrogen assimilation by 
legumes. Potassium .used alone ’ caused an increase in the total nitro- 



34 


MANURES AND MANURING 


gen and dry matter in field peas and alfalfa in the order named, but a de¬ 
crease with respect to these factors in soybeans. Only in the percentage of 
nitrogen did potassium show an increase common to all 3 crops, in the or¬ 
der named above. Sulphur in the form of gypsum used alone or with 
other fertilisers somewhat increased the growth and nitrogen content of 
alfalfa, but does not appear to have had any effect on field peas and soy¬ 
beans. 

Taking into consideration the influence of the fertilisers employed 
for nitrification purposes or rather to assist in the nitrogen accumulation 
in the soil, the most marked effect generally was produced when phospho¬ 
rus was applied, which resulted in the distinct development of the crops. 
Nitrogen applied alone increased soil nitrification after the harvesting of 
all three crops, particularly after alfalfa, but when applied it 1 combination 
with other fertilising substances, it did not have this effect. Potassium, 
in the form of muriate of potash, apparently slightly inhibited nitrate- 
nitrogen accumulation ; the sulphur, in the form of gypsum, increased 
nitrification subsequently in the soil. In general, there appeared to be 
a tendency toward correlation between the dry matter produced and the 
subsequent soil nitrification, due probably partly to the greater root system 
associated with increase in top growth, and hence to greater amounts 
of decayed roots, favourable to nitrification. 

19 - Carbonication of Plants By Combustion Gases. — Riedel, f., in Chcmikcr Zcitung , 
Year XI,V, No. 104, pp. 829-830. Cothen, August 30, 1921. 

After having disposed of the various objections raised in connection 
with the practical installation of plant for the carbonisation of crops in 
the open field by means of combustion gases, especially those from siderur- 
gical works (1) the author gives figures showing the economic returns from 
the process. He calculates that for the carbonication of one hectare of 
land, 500 m. of cement pipes with a diameter of 10 cm. are required ; the 
distance between the pipes being 25 m. The price of the pipes in March 1921, 
was 7.5 marks per metre; counting transport and laying, the cost 
would work out at 12 marks the metre which would make 6000 marks 
per “hectare; by adding a similar sum for the cost of the chief gas 
pipe and various expenses, the total amount would be 12 000 marks per 
hectare or 1.2 marks per sq. metre. 

Calculating the working expenses per square metre the following 
figures are obtained; 

Maiks 


20 % depreciation and interest.0.34 

Cost of extra mineral fertiliser required.0.12 

Repairs.0.08 

Cost of extra labour necessitated by heavier crop.0.10 


Marks ... 0.51 


(i) See i?. June 1920, No. 626. {Ed.) 
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If as fi result of the carbonication, the potato crop is doubled ; that 
is to say if it rises from 1.75 kg. to 3.50 kg., the net profit in the case of 
potatoes fetching 0.60 marks the kg., will amount to 0.51 marks per square 
metre or 42 %, and if earty potatoes are grown, the profit is even higher. 
The prices quoted above are for installations that can use the discharge of 
gas motors which finds its way to the soil of its own accord ; should ven¬ 
tilators for the expulsion of the gas be needed, this would mean an extra 
expense of some pfennige , but in any case there would be a good margin 
of profit. 

As regards the larger water requirements of crops subjected to carbon¬ 
ication the author states* that the greater development in length of the 
plants' root systems enables them to make better use of the reserves of water 
in the soil. It may however be the case that in years of drought the full- 
benefit of carbonication can only be obtained by the application of car- 
boxi dioxide. 


20 - A Systematic Catalogue of the Plants Cultivated in Spain (Species and Varieties) 

and of the Principal Species of Trees. — DantIn Cereceda j., Catdiozo metodico de 
las plantas cultivadas (espccics y variedades ) an Espana y de las pnncipales espccies arboreasl 
Servicio de Publicaciones a^rico J a$ da Minrifcrio de Fomcnto , pp. 62, figs. 22. Madrid, 1920. 

With this work of enumeration and identification which extends as 
far as possible even to varieties, the author begins his phytographical 
study of the plants cultivated in Spain. He does not pretend to have 
made a complete list, although many of the popular names he gives are 
recorded for the first time. In this catalogue, there are 422 species with 
their botanical names and the popular names by which they are known 
in the different Provinces of Spain. Then follows a table of 1000 popular 
names, and a bibliography of the 13 works most frequently consulted. 


AGRICULTURAL 

BOTANY, 

CHEMISTRY 

AND 

PHYSIOLOGY 
OR PLANTS 


21 - “ Arroz brabo”, Wild Rica in the Interior of Brazil.— A Laroura, year xxv f 
Nos. 8-9, pp. 219. Rio de Janeiro, September 1921. 

In the State of Goyaz and in the inundation zone of the Araguaya, 
there are large quantities of a wild cereal much resembling rice, and known 
in the country by the name of “ arroz brabo ” (wild rice). 

This plant only differs from common rice in having'looser panicles 
and more brittle seeds. 

In the neighbourhood of the river Jaoalxe, “ Arroz brabo ” is used 
with much success in fattening stock. 

22 - Composition of Californian Citrus Fruits. — Chao;, e. m., (chemist in charge), 
Wilsont, C. S. and Church, C. G. (Assistant Chemists, Laboratory of Fruit and Vegetable 
Chemistry), in United States Department of Agriculture, Bulletin No. 933. Contribution 
from the Bureau of Chemistry, pp. 1-18, figs, 4, bibliography of 5 works. Washington^ 
Oct. 15, 1921. 

From 1887, when 12 cartloads of citrus fruits were exported from 
California, until 1919-20, when 12 000 were exported, the cultivation 
of Californian fruits has been very widely extended. The varieties 
grown to the largest extent at present owing to their suitability to Cal¬ 
ifornian conditions, are " Fureka ”, native of California raised from Si- 
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cilian citrons, and the “ Lisbona ,J , widely spread and imported directly 
from Australia. The authors have analysed the fruits of these two va¬ 
rieties and also of a third, viz. “ Villa Franca ", at the present time not 
grown. It is considered advisable that the grower should be kept acquaint¬ 
ed with the data relative to the composition of the fruits no less than the 
manufacturing establishments directly connected with the products, such 
as oils and citric acid. 

The results obtained indicate the comparatively negligible differences 
existing between the various characters of the varieties studied. The most 
outstanding are those with reference to the specific weight of the fruits; 
the Eureka seems to stand at the top and the two others were practically 
identical. As regards the essential oil content, the var. “ Villa Franca ’’ 
showed the highest percentage, whilst " Eureka " gave a somewhat lower 
percentage. Although no difference was noticed in the citric acid con¬ 
tent, there was a marked difference in the sugar percentage between the 
Eureka and “ Eisbona ” varieties. 

Acidity attains its maximum at the beginning of autumn ; the maxi¬ 
mum specific weight is reached towards midsummer, and the minimum 
during winter. The minimum essential oil content was found to be at 
the end of winter and in the spring, and the maximum in the autumn. 

No correlation was observed between the colour of the bark, its thick¬ 
ness and the composition of the fruits, but the specific weight and the acid 
content became less with the thickening of the bark. No difference was 
observed between fruits obtained on the sea coast and those from inland, 

23 - A Study of Nitrogen and Root Space as Factors Limiting the Yield of Maize In 
Egypt. — Prescott, J. A., in SuUanic Agricultural Society , Technical Section , Bulletin 
No, 4, pp. 1-14, figs. 6. Cairo, 1920. 

The response of the maize crop to nitrate of soda has been shown as 
the result of field experiments conducted by the Sultanic Agricultural So¬ 
ciety at Bahtim, to follow very closely the mathematical expression of 
MitschErlich relating to the Law oi the Limiting Factor (. Landw . Jahrb. 
XXXVIII, 1909, p. 537; Landw . Vcrsitchs. Stat., LXXV, 1911, p. 231; 
IyXXVIII, 19X2, p. 127). 

The dressing of nitrate of soda usually recommended in Egyptian farm¬ 
ing is 150 kg. per feddan (1 feddan = 1.038 acre), but 200 kg. is frequently 
employed as a standard of comparison. In this experiment it was found 
that up to 300 kg. there was a steady increase in yield of crop, but if 400 
kg. was applied, there was a smaller yield. Whether this diminution is 
due to the harmful effects of excess of nitrogen or of excess of sodium salts 
remains yet to be ascertained and the author proposes the repetition of the 
experiment, using ammonium nitrate instead of sodium nitrate. 

It is frequently the case that the use of large quantities of nitrogenous 
manures retards the maturation of the crop; in the Bahtim experiments, 
however, no retardation has been observed. 

The author includes data relative to harvest, effect of increasing 
dressing of sodium nitrate, etc. 
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Root Space as the Limiting Factor. — The spacings adopted varied 
from 25 cm. up to 95 cm. The original plots were each 1 / 10 feddan and were 
subsequently divided into two parts, the northern half receiving nitrate 
of soda at the rate of 150 kg* per feddan and the southern half being left 
un manured : 

In both the manured and unmanured series the mathematical 
expression of Mitscherlich can be applied with fair agreement. 

The yield per feddan, according to the given curves, can be related 
to the number of plants per feddan, giving a maximum yield at the spacing 
of about 16 000 plants per feddan (nitrate series) and of 10 000 plants per 
feddan (unmanured series). It is significant that the local method of plant¬ 
ing gives an intensity of about 12 000. However, within fairly wide li¬ 
mits, the yield does not appear to vary very much and it seems probable 
that the maximum crop would be between 12 000 and 20 000 in the 
nitrate series and between 8 000 and 14 000 in the tmmanured series. 

During the growth of the plant, weekly observations were made on 
the heights of the unmanured plants, the measurements being made to 
the tip of the longest leaf and later to the end of the tassel; curves are here 
given for the recorded heights. The plants in all the spacings grew togeth¬ 
er for the first 15 days after which there was a successive breaking away; 
it is thus possible to trace the course of the lateral root development and 
interference during the course of the season. The following data indicate 
this development during the growth period (diameter in cm.) for 5 
successive fortnightly periods, viz. 25, 35, 45, 65, 85. 

The author includes data relative to harvest as a result of sodium 
nitrate treatment and also for the spacing experiments, and curves, etc. 
showing the effects produced in every case. 

24 - Observations on the Growth of Maize in Egypt. — Prescott, j. a., in Snltanic 
Agrtcultural Society , Technical Section , Bulletin No. 7, pp. 1-25, iigs. 10, tables 11, 
Cairo, 1921. 

During the seasons 1918 and 1919 observations were made in 3 differ¬ 
ent ways on the growth of maize. 

I. Automatic records of growth rate. — The curves given in¬ 
dicate that there are two maxima during the 24 hours ; at no time does the 
maize plant stop growing altogether but at daybreak there is usually a 
slight decrease in the height probably associated with the opening of the 
stomata and the loss of water due to the resumption of day time transpira¬ 
tion. This is followed by a rapidly increasing rate of growth until the 
hotter part of the day is reached when a slight retardation is observed ; 
in the late afternoon there is again an acceleration giving a new maximum 
about sunset. During the night the growth rate falls off gradually to 
the minimum just before sunrise. A retardation of growth rate due to 
the soil water factor is shown in all the curves though only to a slight 
extent. Measurements made in 19x8 by Moss&Ri in his garden at Giza 
show the growth of plants during 12-hour periods of day and night, and 
it appears that growth in the night hours from 8 p. m. to 8* a. m. tends to 
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be greater than in tlie day time 12 hours period, doubtless owing to 
the check during the hotter part of the day. 

II. Daily measurements of growth rate on selected maize 
plants. — The temperature and humidity records were taken from the 
mean data for Abbassia and Giza supplied by the Physical Service of the 
Ministry of Public Works. The curves for the 3 day means are given. 
The main features brought out are in the first place the effect of irrigation 
on growth (after each watering there is a marked increase in growth rate) ; 
this is shown particularly well in the 1919 curves where the soil moistures 
are given. There is also a fairly close relationship between the tempera¬ 
ture and growth rate in the early part of the season, when soil moisture 
is abundant. This relationship becomes less noticeable as the plant be¬ 
comes more developed and the soil moisture conditions intervene. 

In 1919, an experiment was planned in which soil moisture determina¬ 
tions were made every 2 or 3 days so that as soon as the water content, 
(depth 20 to 40 cm.) approached 25 %of the dry soil, irrigation was possible. 
It was found necessary to irrigate more frequently than usual and a slight 
benefit was obtained in the final yield, hater experiments indicated 
that with heavy manuring the effect of the water factor on the yield 
became more marked. The adjoining table indicates that frequent irri¬ 
gation as controlled by soil moisture gave a yield (stalks and ears respect¬ 
ively) of 4760 kg. and 1510 kg. per feddan,and the yield with normal irri¬ 
gation (7 times between July 7 and October 22) of 4630 kg., and 1460 kg. 
There was also an increase in the heights of plants when irrigations were 
more frequent e. g. frequent irrigation, mean height of 40 plants 1) to leaf 
tip, (18 to 46 days), 55 to 210 cm. ; normal, 55 to 202 cm. ; 2) to tassel 
(46 to 67 days), — frequent, 158 to 274 cm. ; normal, 151 to 266 cm. 

III. Weekly measurements as result of sowing experiments. — 
The normal time for planting maize in Egypt is towards the end of July. 
In 1919, however, sowings were made from the beginning of April until 
the end of September and weekly observations were made of the growth 
and development of the plants throughout the season. The variety em¬ 
ployed was the Bahtim " Surecropper ”, long season semi-dent variety. 

Growth and development curves are given for the various sowing dales; 
these correspond with the figures given. The physiological develop¬ 
ment of the plants shows the same characteristics in the curves of leaf 
development, tasselling, silking and maturation. The.se features are also 
brought out according to the isophytic diagram. The best growing condit¬ 
ions for the maize plant in Egypt are evidently to be found late in July 
and during the month of August. The amount of growth, including time 
for germination in the first 21 days after planting, shows how far temperature 
plays a part in determining the rate of development of the maize plants. 
Germination in the case of the April sowing took place in 12 clays, in the 
May sowing it was 10 days, while in July sowings the time is normally 5 or 
6 days. Although the mean temperature at the end of August is about the 
same as early in June, the night temperatures are more favourable 
than at the earlier period. The following table shows the comparative 
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yields of maize sown at different periods and the heights at 21 days after 
planting. 


Date of sowing 

Comparative 
yield * 
of grain ' 

Height 
of plant 

Temperatures {°C.) 

Average for ci daj's 

Maximum Minimum ! Mean 

April .. 

| 

56 1 

24,6 cm 

29 6 

J .• 1 

■ i 

; 11.4 ; 

20.5 


f 3 ! 

25.1 

30.4 

| 12.2 I 

21 3 

June .. 

84 

43*5 

33*7 

14.8 j 

24.2 

June 15. 

88 | 

5**7 

34*7 

! 16,2 j 

25.4 

June 29.. 

' 92 | 

61.6 

36.8 

! 17.4 ! 

27.1 

July 13.. 

100 

69 r 

36-3 

1 18.7 i 

27.5 

July 27. 

! 96 1 

62.2 

35*5 

18.5 

27.0 

August 10. 

; 86 j 

59 *i 

35*7 

18.5 1 

27.1 

August 24. 

- ; 

62.8 

33*3 

; 17.1 1 

252 

September 7. 

1 ^4 | 

5 T *9 

31.7 

154 

23*5 

September 21 . . ....... 

1 39 

— 

— 


— 


(*) Maximum yield in sowing of July 12 being taken as 100. 


From a consideration of the mean weekly maximnm and minimum 
temperatures at Bahtim (April to November), it seems clear that the 
optimum growing weather in Egypt for maize occurs during the month 
of August; at this time night temperatures are higher than at any 
other time of the year and during the day time the effects of water 
strain on the plants is likely to be much less in evidence than during 
the month of July. 

25 - The “ Pure Line” and the “ Pure Chain” : a Contribution to the Terminology 

Of Genetics.— Prell, G., in Zeitschrift fiir indukiive Abstammungs und Vererhungslehre 

Vol. XXVI, Parts 3-4» PP- 387 - 394 * I/eipzig, July 1921. 

The term “ pure line ", in the sense in which it is used by JohannsBn, 
should be employed exclusively for groups of individuals derived from an 
autogamous stock by means of repeated self-crossing. It is however 
often used also to designate groups of genetically isolated individuals de¬ 
rived from two allogamous parents. The necessity of finding a distinct 
and suitable term for this second class of individuals has long been 
felt and the author proposes the expression, “ pure chain ”, (“ reine 
Kette ”). 

Thus we have : 

Pure Line . — The entire group of individuals descended from a single 
-autogamous, homozygous stock. 

Pure Chain . — The entire group of individuals descended from two 
allogamous stocks which are isogeneous (isozygotes and homozygotes), 
only as regards sex. and the characters with which they are possibly 
'Connected (heterozygotes only as far as sex is concerned). 

The two groups differ in the number of diplonts (diploid numbers 
•of chromosomes) necessary to their formation and in the nature of the 
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relations existing between the haplonts (haploid numbers of chromosomes) „ 
that unite to form the diplont. In pure lines, the point of departure is 
a single diplont, and the whole genealogical tree can correctly be represent¬ 
ed as a simple line. On the other hand, the pure chain starts from two di- 
plonts, so that in the genealogical development, there are two diplont forms 
that constantly coalesce and separate according to the same rule, thus 
producing the exact image of a chain . 

The haplonts of a pure line are identical, from the genetic and typical 
standpoint, whereas the haplonts of the chain differ in the factor or group 
of factors of sex. The contrast between the line and the chain is speci¬ 
ally noticeable when there are other morphological factors united to those 
of sex ; in this case, the heterozygotism of a diplont is accentuated. 

26 - Study of Barley Hybrids, Especially from the Standpoint of Fixity of the Segre¬ 
gation Of Characters in the Fs. — Blaringhem, L-, in Annales de hi Science a^ronomique, 
Year 38, Series 6, No. 4, pp. 177-230. Paris, August 1921. 

The visible morphological characters of barley’' grain are indices which 
allow varieties suitable for the brewery to be distinguished from those suit¬ 
able for cropping. These characters are regularly transmitted in a large 
number of lines and can be used as a test of the botanical purity of each 
kind. 

The author gives the results of a series of experiments relating to two 
characters 1) hairs on axis of spikelet : stiff (A), or downy (a) ; 2) lateral 
dorsal veins of the seed : rough (B), or smooth (b). These two pairs of cha¬ 
racters behave as independent Mendelian units in crosses between pure form 
of the variety Hordeum distichum nutans. 

Hairs on axis of spikelet. — The pair A a obeys the Mendelian law 
in 29 crosses (with no F t hybrids and 5422 F 2 hybrids), between varieties 
belonging to the Ihmaean species, Hordeum distichum , H. nudum and H. 
tetrastichum. In every’ case and in all the combinations, the ratio of 
stiff-haired to downy-haired individuals in the F 2 was as 3 : 1. This cha- 


Table I. — Segregation in the F 2 Generation 
of Crosses betiveen Forms of H . distichum nutans . 


; 


Plants with 

Crosses 

Total number 

--- 

— 


of F a plants 

Stiff hairs 

Downy hairs 

0.185 9 x 0.431 <f . 

39 

32 

7 

0.236 9 X 0.431 0 *. 

343 ( 344 ) 

262 ( 358 ) 

81 (86) 

0.385 9 y 0.190 c f . 

27 

21 

6 

0.43 x ? x 0.185 cf . 

36 

26 

10 

O.43X 9 x 0.185 cf .. 

23 

15 

8 

0.431 9- >' 0.236 0*. 

406 ( 408 ) 

304 ( 306 ) 

102 (10$) 

Totals . . . 

874 ( 880 ) 

660 (666) 

214 (S«0) 
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racfer therefore manifests itself independently of the nature of the above- 
mentioned 3 species upon which it is possible by means of suitable crossings 
to impress at will the character of stiff hairs or downy hairs respective!}-. 

It remains to be seen whether these characters are of any importance 
from the industrial, agricultural or commercial standpoints. 

The same numerical relations are found in the crosses : H, distichum 
nutans X H . distichum erecium , H distichum x H . nudum and H . disti¬ 
chum X H. tetrastichimi. 


Tabee II. — Segregation in the F 2 
of Crosses between Forms of H. distichum nutans (1909). 





Crosses 


Total number 

1 Plants with 





of F 2 plants 

1 roti£»li veins 

smooth veins 

Bohemia 

9 


0.236 

a* . 

5-24 ( 520 ) !' 392 ( 390 ) 

132 (* 30 ) 

0.236 

9 

X 

Bohemia d* ..... 

629 ( 640 ) , 

! 481 (48 0 ) 

148 (100) 

0.1S5 

5 

X 

0.236 

0". 

47 

3 <"> 

11 

0.185 

9 

X 

CM 3 1 

cf . • • • • 

39 !| 29 

10 

0-431 

4 

X 

0.1S5 

a* . 

l 36 

33 ! 

5 

0.431 

9 

X 

0.1S5 

6 

! -4 : 

( 

! 15 

8 





Tot afc . . . 

129S ( 1300 ) 

986 (975) 

312 (MB) 


Dorsae veins. — The pair Bb on the other hand behaves somewhat 
differently from the pair Aa. These characters are only independent 
in the variety Hordenm distichum nutans (which includes all the best 
brewing barleys), and solely in the 1906 crosses. In the _F 3 , individuals 
with rough veins and smooth veins occur in the ratio 3:1. 

On the other hand much segregation is already found in the crosses 
made in 1907 (all between forms of H. distichum nutans) as is shown in 
Table III 

Similar cases of segregation occurred in 1908 ; the author suggests, 
that they may be explained by the greater plasticity of Chevalier II, 
Hannchen, and the lines 0,190, 0.385 and 0.219 as compared with the lines 
0.236, 0.431 and the form Bohemia, If this is the case the pair of 
characters presence — absence of bristles would be a more significant asso¬ 
ciation in proving the fixity of the lines than the pair stiff hairs — downy 
hairs. This seems to be proved by the behaviour of the hybrids arising 
from crosses between 0.501 (line of H. distichum erecium with smooth 
veins), and 0.631 (line of H . distichum erectum with rough veins). In fact, 
in the F 2 of crosses made in 1906, in the neighbourhood of Paris, the ratio 
of bristly individuals to smooth individuals was not as 3 : 1, but as 1 : 1, 
as if the lines 0.501 and 0.631 were fixed hybrids. In the crosses effected 
in 1906 out of the 91 (92) individuals of the F 23 42 had rough and 49 had 

[*•3 
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Table III. — Segregation in the F 2 
Generation of Crosses Between Forms of H. distichum nutans (1907). 


Crosses 

Total number 
of F 2 plants 

Plants with 

rough veins 

smooth veins 

0.100 5 x 0.236 cf .. • 

0.431 2 X 0.385 O*. 

Totals . . . 

550 ( 5 5S ) 
IOO ( 100 ) 

463 ( 414 ) 

79 ( 75 ) 

87 (l 38 ) 

21 ( 35 ) 

650 ( 653 ) 

542 ( 489 ) 

108 ( 163 ) 

0.109 9 X Chevalier II Q*. 

0.210 5 X Hannclien cf . • . 

0.219 9 X Bohemia .. 

Totals . . . 

4 s 

27 

XI 5 

100 ( 193 ) 

30 

j 16 

; 69 

j **5 ( 144 ) 

1 

! ,8 
i 11 

46 

| 75 ( 48 ) 


smooth veins, instead of 69 and 23, as there should have been theoretic¬ 
ally according to the ratio 3:1. 

The crosses made in 1907 between the same lines, 0.631 and 0 . 521 , 
gave on the contrary different results ; in F % the general ratio was 3: r 
but there were individual variations, such as had not been observed 
among the former hybrids. Similar results were again produced in the 
case of cross 0.190 X 0.631 (and 0.631 X 0 . 190 ) : the progeny in the F 2 di¬ 
viding into 3 groups with very different ratios of segregation. 

1st group =3:1 
2nd » =1:1 

3rd » =9:7 or 15:1 

The difference in the results observed from one year to another deser¬ 
ves notice, as it always occurred in the same types. The essential factor 
of genetic instability is to be found in line 0.631 (and perhaps also to some 
extent in 0 . 190 ), but the author maintains that it is owing to the genetic 
instability of these types that the environment, and more especially the 
climate are able to alter the percentages (ratios). 

This instability would manifest itself in the following manner in the 
crosses: supposing that 0.631 has a hybrid origin as regards the presence or 
absence of bristles, and that A (presence), is constantly dominant over 
a (absence). In this case, the uniformity and homogeneity character¬ 
istic of 0.631 would depend upon the condition that all the egg-cells with 
the character A were fertilised by a pollen, and reciprocally that all the 
a egg-cells were fertilised by pollen A. Crossing the heterozygous line 0,631 
(Aa) with the homozygous line 0.190 (aa) gives the following combinations : 

i pollen. . . A a f pollen. . . a a 

i or ] II | J or ^ 

ovule... a a ( ovule... A a 
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which gives Aa, aA hybrids (with bristles), and aa aa hybrids (smooth) 
in the proportion of I ‘ x, just as was found in the progeny of the 1906 
hybrids and in the 1908 group, Cistercienne X Bohemia. 

This proportion was found in half the cases examined. 

The great homogeneity observed in 0,631 is due to prolonged selec¬ 
tion under determined (climatic) conditions of environment. Now it 
is quite possible that the same conditions of growth would act upon 
0.631 X 0.190 in a manner quite different from that in which they would 
act upon 0 631, and that the regular fertilisation of all the 0.631 A ovules 
with a pollen (and reciprocally), would undergo some modifications (in 
the cross 0.631 X 0.190). Once the equilibrium is disturbed, the segrega¬ 
tion ratios become irregular and vary from one year to another according 
to the variations of the environment that in any way effect the slate 
of equilibrium. 

It still remains to be demonstrated whether under given conditions 
of climate, soil, date of sowing, cultural operations' - , etc 0.631 degenerates, 
in a more or less irregular manner as regards the character of bristles. 

Breeding experiments alone can answer this question, and so far, 
none have been carried out. 

It is however well to remember that Svanhcds and Primus barleys, of 
which the genetic constitution is heterozygous, are fixed in Sweden 
and Germany, but rapidly degenerate (as legards this very character of 
bristles), when they are cultivated in dry years in Picardy and in Bure-et- 
Boir (France). 

27 - Studies in Linkage Relations in Maize made in the United States. — Bystep, 
W. H , in Genetics , Vol. 6, No. 3, pp, 309-2 40 > tables 32, bibliography of 20 works. 
Baltimore, May 1921. 

Results of a systematic search for linkages in maize, especially as re¬ 
gards the two characters tunicate ears (in which the glumes of the ear de¬ 
velop to such an extent that each kernel Is entirely enclosed), and sugary 
endosperm, both dependent on the factor pairs represented as Tu tu and 
Su su. In previous tests the author obtained a certain number of recipro¬ 
cal crosses between the tunicated and sugar heterozygotes (Tu tu Su su) 
and plants non-truncated with non-siigary endosperm (Tu tu Susu). The 
results are shown in Table I. It was estimated that groups Su Tu, Su tu, 
su tu would be equal. On the contrary however in everr^ case there was an 
excess of Su Tu and su tu respectively over Su tu and su Tu. The tendency of 
these factors (Su and Tu) to remain together in inheritance can be explained 
by assuming that they are located in the same chromosome. But should 
this follow a fixed rule, the groups Su tu and su Tu should be missing. Ad¬ 
mitting however the undeniable existence of the linkage between Su and Tu, 
the resulting exceptions may be explained by the crossing-over theory (1) 
viz. a certain number of chromosomes are located between the locus of Su 
and the locus of Tu ; the chromosomes of the non-tunicated and non-sugary 


fi) See R. Jan. 1918, No. 29, note (i) p. 54. {Ed.) 
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plant are located in a similar fashion and the result is an exchange between 
homologous segments which become united to form new chromosomes; 
these should possess one only of the two characters previously linked to¬ 
gether. The more thi.s phenomenon is intensified and frequent, the more 
often will Su tu and su Tu be represented. In the case in question, the per¬ 
centage of crossing over in the two groups of crosses, should amount to 26,94 
and 38.85 % respectively. 

The rate of crossing-over can neither be designated, fixed or constant; 
it is readily influenced by prevailing conditions and by genetical factors 
supplied by the chromosomes. 

In megasporogenesis (connected with the formation of egg-cells) the 
percentage of crossing-over in the case investigated, amounted to 21.1 
and 30.5 %, while in microsporogenesis (connected with pollen grains), 
the average is higher than 8 %. 

In a second series of genetical experiments the author has made a 
special stud}" (using a certain number of selected crosses) of the relations 
between Tu and Su and other mutant factors : 

C = colour of aleurone 

Sh — shrunken endosperm 

I = factor opposing the production of colour of aleurone 

d = factor for golden plant 

R = red aleurone 

B = brown colour of plant 

Lg = leaves without ligules 

P = coloured pericarp 

Pi = purple anthers 

A = anthocyanin pigmentation in leaves, and grain 
A11 = semi-dwarf plants with anthers on the ears 

Bi =s brown blotches on leaves 
Cr =» crinkled leaves 
D = dwarf plant 
F = fine striping in the leaves. 

FI =s floury' endosperm 
I = Japonica striping of leaves 

Pr = purple aleurone in the presence of other aleurone factor pairs 

Ra =s ramosa ear 

Os — green striping of leaves 

V = greenish-white seedling 
W = white seedling 

Y = factor concerned in the formation of yellow endosperm 

The following data refer to the factor C (colour of aleurone). In the 
cross Tu tu Cc X tu tu cc, the progeny Su Tu, Su tu, and su Tu su tu are 
obtained in equal proportions (see Table II), which indicates that C is found 
in a chromosome different from that associated with Tu and Su. Similar 
conditions appear to exist in the following cases : 

m 
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Tabee I. — Linkage between Tu and $u and intensity 
of the phenomenon « crossing over ». 


Pedigree 

i 

Su tu ! 

1 

! 

Su tu j 

1 

su Tu 

1 

su tu j 

I 

Percentage 

of 

« crossing-over » 




1 




Tu tu Su 

SU x tu tu su su 






196 — 

IO X 192 — 4 . • • . - 

89 

*9 

31 ! 

98 

21.10% 

198 - 

9 X 192 — 3 . • - - * 

147 

; 57 

^3 ! 

127 

30.46 

140 - 

4 x E 7595 - II . . • 

90 

1 35 

1 

24 

70 

26.94 

Totals . . . 

336 

1 ..1 

1 

IIS 

i 

1 

; 305 

i 

86.94% 

tu tu su 

su x Tu tu Su su 


1 

1 

i 

1 

1 


E 7595 — 

II V 140 — 4 . 

26 

! 8 

19 

25 

34.62% 

E 8575 - 

4 X 201 — 7 . 

78 

j_ 

1 56 

1 

32 

1 _ 

86 

34-92 


Totals . . . 

104 

r.71 

i 

51 

111 

34.85% 


TabeE II. — Cross Tu tu Cc X tu tu cc. 


Pedigree 

Su Tu 

Su tu 

sb Tu 

su tu 

362 — 365 . 

3i 

32 

36 

36 

366 — 367 . . 

67 

64 

83 

84 

36S — 369 .. 

53 

53 

54 

58 

370 — 371 . 

54 

68 

I 60 

i 

69 

Totals . . . 

205 

817 

S33 

84? 


as - Type and Variability in Kafir (Andropogon Sorghum ). — Conner, a. b., 

and Karper, R. E-, in Texas Agricultural Experiment Station , Agricultural and Mechanical 
College of Tevas, Division of Agronomy, Bulletin No. 279, pp. 1-14, figs. 6.Brazos County, 
Texas, April 1921. 

The object of this study is to present data as to type and variability 
of certain characters in Andropogon Sorghum resulting from statistical re¬ 
search. The data given are taken from material accumulated from 1915 
onwards, involving the measurement of material from crib-run heads and 
selected population material and from lines successively inbred for single 
characters. This work was conducted at Texas Agricultural Experiment 
Station, Substation No. 8, near Eubbock, Texas, a region well adapted: to 
the cultivation of sorghum. 

In 1916, 669 crib-run standard blackball kafir heads were measured 
and records were made as to ; 
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i) Number of seed-bearing branches ; 2) Length of seed bearing 
branches ; 3) Number of nodes per head; 4) Length of rachis or centre 
stem ; 5) Length of head; 6) Weight of head; 7) Weight of threshed grain. 
In succeeding work with progeny the following additional measurements 
were taken : 8) Height of plant; 9) Diameter of plant; 10) Number of nodes 
per plant; 11) Weight of green forage. 

The bulletin in question deals however with the first 4 features only. 
Eighty individual heads were selected for planting in 1917, comprising 8 
groups, each group representing one of the extremes of the 4 pairs of charac¬ 
ters involved. The selection for the 1918 planting, within a single group, 
included 10 heads taken from the single row in that group whose progeny 
conformed to the highest standard for the particular character foi which 
selection was made. Accordingly the selections were made in each generation 
for a 4-year period. The method of selection adopted is clearly shown in 
the accompanying diagram The tabulation of the data for population 
and for lines inbred for 4 generations is given in the form of tables and 
graphs, which show the type and variability existing in each population 
and line from year to year. The tables of statistical constants seem to 
be quite reliable, judging from the probable error in each case. 

■ The 8 lines involved in every case showed uniformity and purity in 
the E a generation. This is in accordance with the low percentage of cross 
pollination found by the authors in open-pollinated heads. The practical 
significance of this fact is two-fold : 1) It lends greater reliability to prelim¬ 
inary uncontrolled breeding work ; 2) It emphasises the value of the head- 
row method of breeding grain sorghums and gives a greater probability of 
obtaining pure lines. 

The fact that marked progress was made in one only of the 8 lines 
involved, viz. the line selected for few seed bearing branches, emphasises 
the importance and value of selecting a large number of heads for the in¬ 
itial planting to increase the chances of including superior individuals. 

The variability in the several lines, as shown in the tables, is less than 
in the populations, and is consistently uniform in the F 2 and succeeding 
generations, further emphasising the purity of the lines in the E 2 generation. 

29 - The Interesting Relation between the Appearance of the Globe Mutant in 
Datura. Stramonium and the Behaviour of the Chromosomes. — Blakesi.ee, 
A. F., in Genetics , Vol. 6, No. 3, pp. 24i-26{. Baltimore, May 1921, 

The “ Globe " mutant in Datura Stramonium is characterised by 
depressed-globose capsules, by decreased vigour in growth and b}?* the broad 
'and only slightly toothed leaves. 

In the Datura , the placing and behaviour of the chromosomes are 
closely associated in relation to the appearance of this mutation and to 
several others. Consequently there has been noted, in every case, a dupli¬ 
cation of chromosomes giving rise to dimorphic gametes with 12 and 13 
chromosomes instead of a single normal type with 12. These are called 
simple trisomic mutants ; in somatic cells one of the 12 sets is a trisome 
with three homologous chromosomes instead of the normal two. 
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1) When selfed, the mutant character is passed on to about 22 % 
of the descendants. 

When crossed with a normal as the male parent, the mutant character 
is transmitted to about 26 % of the progeny. If however the pollen 
of a mutant is employed, the abnormal character is apparent in only 
about 2 % of the progeny. 

The author has concluded therefore : 

a) As a general rule, the mutant complex is transmitted through the 
egg cells and either not at all or only to a very limited extent through the 
pollen. 

b) By crossing the mutant ($.) with the normal (< 5 )> the number 
of mutants obtained in the progeny was inferior to that expected, which 
may be attributed to the lessened vitality of the mutant forms Selling 
continued for 10 generations has not increased the proportion of mutants 
in the progeny. 

2) New Globe mutations under normal conditions have occurred 
in about 0.05 % of the descendants (1 out of 2000 individuals). The 
percentage is, however, distinctly higher, in cases which already contain 
the simple trisomic mutants. It is also higher when the mutant is used 
as the female parent, but when crossed with normals, there is no increased 
percentage of mutants in the progeny. It may be concluded therefore 
that new Globe mutations are caused by changes in the formationof the 
egg cells and rarely by changes in the pollen. 

3) Normal plants show about 2.7% of defective pollen grains; 
Globes about 8 %. The pollen sterility is then a characteristic of the 
Globe, as it is of the other simple trisomic mutants. 

30 - Number of Chromosomes in Various Species of Lactaca (1). — 

Ishxkawa, in The Botanical Magazine, Vol. XXXV, p. 130. Tokyo, July 1921. 

The author has made a special study of the number, behaviour and 
size of 15 species and 5 varieties of Lactuca , several of which are found grow¬ 
ing wild in Japan; the figures in brackets indicate the number of chromo¬ 
somes. 


L lacimata 

( 9 ) 

E. chelidonifolia 

(5> 

E. Raddiana 

( 9 ) 

E. debili $ 

124)' 

E. triangulata 

( 9 ) 

L . siolonifera 

(8) 

E. Scariola var. sativa 

( 9 ) 

E . repens 

<8> 

E. villosa 

( 9 ) 

E. Matsumurae 

(8) 

JL. Keiskeana 

( 5 ) 

E . tamagawensis 

(8) 

E. lanceolafa 

(5) 

E, chwiensis 

(I6>. 

E. lanceolaia var. platyphylla 

15) 

E. dentata var. genuina 

(13) 

L, denticulata 

( 5 ) 

E. dentata var. albiflora 

(13)- 

E. denticulata var. pinnatipariita 

(5) 

E. dentata var. alpicola 

( 7 )' 

As regards size and shape 

and 

number of chromosomes, 5 groups were 


distinguished, showing differences also of a general taxonomic nature.. 


(1) See R. Feb. 1918 , No. 180. (Ed.) 
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Nakai has previously stated, taking as a base the morphological character¬ 
istics, that the Japanese species of Lactuca may be classified under 4 
headings, Lactuca , Crepidiastrum , Paraixeris and Ixeris. 

It is of interest to note that the two classifications, made according 
to the two different standpoints (taxonomic and cytologic) are in agreement. 
Lactuca corresponds to group 1, Crepidiastrium to group 2, Paraixeris 
to group 3, and Ixeris to group 4 and to a fifth group constituted by the 
author (1). 

31 - The “ Akala 9 ’ (Rubus Macraei Gray), an Endemic Hawaiian Raspberry 
and the Possibilities of its Improvement by Hybridisation and Selection. — 

Rock, J. E., in Journal of Heredity , Vol. XII, No. 4, pp. 147-150, figs. 3, Washington. 
April 1921. 

The Akala berry grows wild in Hawaii and possesses varying charac¬ 
teristics, which permit a subdivision into several distinct varieties. 

In Kanai, it is an upright spineless shrub, only a few feet in height, 
with somewhat small, -dry berries. 

In Maui the plants resemble to a certain extent the typical species 
from Hawaii, but have more spines and the fruits are less than half the size. 

Rubus Macraei prefers the slopes of the high mountains of Hawaii 
proper (on Hualala'i, Mauna Loa and Mauna ELea). The largest fruited 
specimens were discovered by the author in a volcanic cone, known as 
Hinakapanulla, situated 6000 ft. high, in a desert lava field. The Akala 
was found in abundance with Acacia Koahawaiiansis , Coprosma pubens, 
Styphelia tameiameiae , and presented the appearance of a huge liana se¬ 
veral feet long and with a woody stem 2 inches in diameter. The berries, 
of a dark rich purple colour were at least 2 inches in diameter. The plant 
is completely devoid of spines. 

In the fern forests near the volcano of Kilanca there occurs another 
form of Rubus Macraei , also spineless, at least in older plants. This region 
has been given over to cattle grazing, and consequently the akala has gra¬ 
dually disappeared as a terrestrial plant and only the plants which be¬ 
came epiphytic have survived. These grow in the crevices of trunks and 
branches of trees and in the forks of moss covered trees. Although smaller 
than the berries found on the Hualalei and Mauna Kea Islands, they are 
always over 1 y 2 inches in diameter in spite of the lack of humus and of 
real soil. 


(1) The unit characters to which may be applied or to which there is a tendency to 
apply Mendelian laws are regulated by the genetic factors in the chromosomes. ‘Recently, 
the researches made in. Japan and the United States (Morgan etc.) have thrown considerable 
light on the question of chromosomes m the hereditary sense, and it lias been concluded 
that a parallelism and intimate connection exist between the unit characters of the plant and 
the behaviour, number and forms of the chromosomes. The characteristics on the one hand 
and on the other, the chromatic constant which corresponds, constitute the two extreme 
points of the genetical inquiry. If much has been said and written hitherto concerning the 
characters, nothing really definite has been arrived at which confirms cytologically the Men- 
delian principles. It is therefore advisable to keep the plant breeding section well in¬ 
formed as to the most recent investigations on this subject. (Ed.) 

[ 30 -Si] 



SUEDS 49 


The author has collected a number of species, especially on the windy 
slopes (6000 ft. elevation) of Mauna Kea. The air is always cool, the nights 
even cold, frost not being uncommon in winter. Every day after n 
o'clock the clouds ascend from the sea and the slopes of the mountain be¬ 
come shrouded in fog for the greater part of the day. Two distinct varie¬ 
ties are found ; one dark purple and the other bright orange yellow ; the 
first was almost spineless and the second was spiny. The fruits are very 
juicy and the seeds quite small ; the dark variety is slightly bitter, while 
the yellow is quite sweet. Hybridisation should result in obtaining val¬ 
uable types, specially adapted to slopes on the Pacific coast line with mild 
winters and liable to fogs. 

32 - “ Tangelolo ”, a New Citrus Fruit Obtained by Crossing the “ Sampson Tangelo ” 

With Citrus decumana.. — Swingle, W. T., and Robinson, T. R., in The Journal 
or Heredity , Vol. XII, No. 4, pp. 151-153, ligs. 1. Washington, April 1921 

In 1908 at Eustis (Florida), a new cross was obtained by using the 
pollen of the Sampson Tangelo, a hybrid resulting from using pollen of the 
X)ancy tangerine on grapefruit ( Citrus decumana). 

Two of the seedlings thus obtained have fruited. The fruits resemble 
the male parent in general appearance (size, shape and character of rind), 
but on cutting, the colour of the pulp or rather the lining membrane and 
partition walls were found to be reddish pink. This colour often shows 
in small blotches on the rind which appears to be free from any bitterness 
or pungent oil and consequently very mild and edible. 

With this characteristic and the attractive colour of the pulp, the fruit 
lends itself especially to the preparation of jams etc. 

The marked influence of the male pollen is not only evident in the size, 
shape and.exterior appearance of the fruits, but also in the character¬ 
istics of the leaf which is large and rounded. Cultural tests are at prev 
•sent in progress with a view to the establishment of the economic value of 
this new hybrid and to ascertain the possible advantage of the contin¬ 
uation and propagation of this fruit. 

33 - Determination of the Origin of Linseed on the Market, — p. Filter (Land- 

wirtschaftliche KontroUstation,, Berlin), in Die Landwirtscka/lUchen Vcrsuchsstationen, 
Vol. XCVIII, Parts 5-6. Berlin, 191c) 

The determination of the origin of the different linseeds of commerce 
is sometimes a matter of great importance, for the oil content, rapidity 
of drying, impurities, etc. differ considerably according to the country 
from which the linseed comes. Thus Bombay linseed contains, on an 
average, 43 % of oil, Russian linseed about 37 % and Japanese linseed 

35 %. 

The author directed his attention chiefly to the investigation of lin¬ 
seed from the principal sources of the world's supply — Argentina, British 
India, North America and Russia, but he also extended his examination 
to linseed sent from China, Japan, Persia, Morocco and Turkey. The 
results are set forth in a series of tables from which are taken the 
averages given in the following Table. In order to determine the fat 

[31-33] 
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content, the seed was first coarsely crushed and extracted with anhydrous 
ether, then finely ground and again extracted, 2 to 3 % more oil being 
obtained by the second operation. The drying was effected by a current 
of gas. 

The oil content found by the author is generally a little higher than 
that given by Haseehoee (Landw. Versnchs-Stationen , 1892, Vol. 41, 
p.58), or by Schindeer (G. Hefter, Technologie der Fette und Ole, p. 7). 

As a rule, the weight of 1000 grains is greater in tropical and subtrop¬ 
ical countries and less in the temperate, and it thus affords some index 
of the origin of the linseed. 

The fat content is of much less significance ; the position of the coun¬ 
try of origin in this respect is as follows (in descending order). British 
India ( Bombay) — Turkey — British India (Calcutta) — China — Morocco 
— Argentina — South Russia — North America — Persia — North Rus¬ 
sia. The fact that the oil content varies considerably in the same place 
according to the year, greatly detracts from the value of this character in 
the identification of the origin of linseed. 

The impurities are of much more importance in this respect, especially 
those classed as “ characteristic weed seeds ”, for they nearly always in¬ 
dicate the country of export. 


Characters of Linseed of Different Origins. 


Source 


Argentina.. . . . 

Bombay. 

Calcutta. 

Turkey. 

Morocco. 

South Russia. 

North Russia. 

Volga, Siberia, Viatka, Kama, 

Rajow. 

Canada . 

United States (Minnesota) . . . 
China ............ 

Japan.. 

Persia.. . . , . 


No 

of samples 
analysed 

Fat 

content 

Water 

content 

Weight 

of rooo 

grains 

' 

Coefficient 

of 

purity 

25 

39.68% 

4.96% 

6.0272 gin 

97 - 6 % 

6 

43 36 

3-63 1 

7.4122 

96.6 

3 

41 27 

4.48 

5 -II 96 

96.9 

6 

42.30 

4.08 

7.0723 

95-1 

6 

40.17 

445 

9*3555 

96 6 

7 

38.78 

5.01 

5-5544 

91-7 

9 

37-37 

4-73 

4 . 137 * 

92.0 

4 

36.89 

5.20 

4.0647 

90.3 

4 

38.42 

4.50 

4.4410 

98.2 

4 

39-12 

4*54 

4 - 73*8 

98.7 

6 

40.94 

4.38 

4.7440 

96.0 

6 

38.84 

5 * 94 

3.8479 

96.0 

2 

38.55 

4.22 

5-5025 

i 

95-6 


The author gives for each country of origin the list of the weed seeds 
found among the impurities; he also gives a Table showing the distribution 
of the total number of the weed seeds discovered (141 species). These 
data allow the characteristic species to be determined for the various coun¬ 
tries as follows: 

Argentina. Characteristic species : Ceraiochloa australis (. Bro - 
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mus unioloides) — Brassica campestris — Anthemis Cotula — Melilotus 
parvifloras — Lolium brasilianwn Nees — Centaurea melitensis — Ritmex 
pulchev — Phalaris minor ; accessory species: Silybnm Marianum — Si- 
lene gallica — Lolium temulentum . As the seeds of several species of these 
weeds are always present in large numbers there is no difficulty in recognis¬ 
ing linseed from Argentina, the country which supplies most of the linseed 
to the markets of the world. The absence of Cuscuta epilinum is charac¬ 
teristic. 

North America (United States and Canada). — The weed seeds 
chiefly found in linseed from these countries are : Grindelia sqtiarrosa — 
Helianthus annuus — and Sisymbrium Sinapistrum. The two first species 
are exclusively North American, the third is also found in linseed from 
South Russia. Accessory species. Erysimum orientate , Polygonum Con¬ 
volvulus ; other species of Convolvulus ,and Cuscuta epilinum are absent. 

British India (Bombay and Calcutta). — Typical impurities: 
Brassica campestris var. Sarson (— Sinapis glauca Roxb — Brassica 
glauca Wittm) — Brassica dichotoma Prain — B. juncea H. f. and T. — 
Asphodehts tenuifolius. The three first are typical Indian varieties. The 
following are also found : Lathyrus sativus var. indicus. — Cicer arieti- 
num (variety with small brownish-red seeds) — Guizotia abyssinica — frag¬ 
ments of the integument of Ricinus communis . Indian linseed is easily 
recognised owing to the constant presence of Indian species of Brassica . 

As linseed from Calcutta and Bombay contains the same impurities, 
they are of no assistance in discriminating between the two products, 
which can however be distinguished by the weight of 1000 seeds and the 
oil content, both of which are higher in Bombay than in Calcutta linseed 
as is shewn by the Table. 

North Russia. — This term is chiefly applied to the eastern maritime 
provinces. The following characteristic impurities are always present in 
large quantities: Polygonum lapathifolium — P. Persicaria — Lolium re- 
motum — Spergula maxima . None of these species is exclusively Russian 
but taken together they form a characteristic feature. 

Accessory species : Camelina dentata — C. sativa — Centaurea Cyanus 
— Chenopodium album — Galeopsis Tetrahit — Thlaspi arvense — Ma¬ 
tricaria inodor a — Galium Aparine — Anthemis arvensis. The Japanese 
linseed resembles the Russian in containing Spergula maxima and Lolium 
remotum , but differs from it in being free from Polygonum lapathifolium 
and P. Persicaria . 

South Russia. — Characteristic impurities. — Sinapis — dissecta — 
S. alba — Brassica elongaia —‘Melilotus officinalis — Brassica Besseriana 
Andr, — Coronilla varia. As the impurities are generally very numerous 
and include the seed of more than one species, it is nearly always possible 
to recognise linseed of South Russian origin. 

Accessory species: — Sinapis amends (more common in this linseed 
than in any other) — Eruca sativa — Convolvulus arvensis — Panicum 
milliaceum — Vaccaria parviflora — Setaria viridis — Glaucium corni- 
culatum — Allium rotundum — Raphanus sativus. All these species are 
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also to be found in linseed from other localities, but taken together, they 
are very characteristic of South Russian linseed. 

It is thus evident that there is a distinct difference between linseed 
from North and South Russia respectively. Linseed from Siberia (of which 
only one sample was examined), contains the impurities characteristic both 
of the South Russian (Sinapis disseda), and Chinese (Corispermum hysso - 
pifol ium) pro ducts. 

Mediterranean Countries (Morocco, Turkey). — It is not diffi¬ 
cult generally speaking to recognise linseed from the Mediterranean region, 
but there are variations in the products of the different countries and 
the Maroccan and Turkish linseed examined presented very marked differ¬ 
ences. The following species of weed seeds characterise the linseed 
of the Mediterranean countries : Torilis nodosa — Arthrolobium scorpioides 

— Bupleurmn protr actum — Chrysanthemum coronarium — Cephalaria 
syriaca — Phalaris brachystachys , Ph. canariensis , Ph. paradoxa — Bro- 
mus maximus — Trigonella F0enum-graecum — Silene cretica ~~ Raphis- 
trum orientate . The Morocco linseed contains special impurities in the form 
of Bromus maximus , Chrysanthemum coronarium , and Bupleurum protr ac¬ 
tum ; Turkish linseed contains Silene cretica and as accessory species : 
Asperula arvensis (very common) — Salvia Sclarea — Rapistrum orientate 

— Conundrum sativum — Scandix Pecten Veneris. - 

China. — Characteristic species : Corispermumhyssopifolium — Brassica 
Besseriana Andr. (sub. species with yellow seed) — Polygonum tataricum — 
Salsola Kali — Setaria italica . Considerable numbers of the seeds of the 
yellow-seeded variety of Brassica Besseriana are found in Chinese linseed. 
The following are common as accessory species : Setaria glauca, S. viridis — 
Panicum miliaceum — Eruca sativa. 

Japan. — Linseed from this country greatly resembles the linseeds 
grown in North Russia; it also contains: Lolium remotum — Spcrgnla maxi¬ 
ma — S. arvensis — Camelina dentata but is free from Polygonum lapathi - 
folium and P. Persicaria which are common in linseed from N, Russia. 
Brassica Napus was only found in Japanese linseed. The presence of 
fragments of rice and of rice glumes serves also to distinguish Japanese 
linseed which is further characterised by the very light weight of 1000 seeds. 

34 - Possibility of Growing Wheat in the State of Piauhy, Brazil (1). — Cabral, j. e., 

in Brasil Agricola, Vol. YI, No. 2, pp. 42, fig. 1. Rio do Janeiro, August 1921. 

Dr. Joao CabraE, the Deputy for Piauhy, on' the occasion of his visit 
to th£ Professional Agricultural Institute, at Corrente, noticed a re¬ 
gularly-developed plot of wheat in the experiment field of the Institute. 


(1) This is the nearest point to the Equator at which wheat has hitherto been grown 
in Brazil. It is said, that this cereal was cultivated in Para by the first colonists, but that 
rust drove the wheat plant continually southwards. For some years however a fresh at¬ 
tempt has been made to increase wheat production and positive results have been obtained 
from experiments carried out in numerous places in the state of Minas Geraes. It is quite 
impossible to grow wheat beyond the northern limits of this State, but as soon as Bahia is 
reached, this cereal i? cultivated with Hevea, cacao, and manioc, at only 5 ° south latitude. 
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The climatic conditions of the State of Piauhyare similar to those in North¬ 
east Brazil, where the copious rainfall and high temperature are favourable 
to the cultivation of rubber and manioc. 

35 - Kanota: An Early Oat Introduced into Kansas, United States. — Salmon, s c., 
and Parker, J. H., in Agricultural Experiment Station , Kansas State Agricultural 
College, Circular 91, pp. 1-13. tables 61, figs 2. Manhattan, Kansas, August 1921 

Kanota oats were first grown at the Kansas Agricultural Experiment 
Station in 19x6 when 4 lots of seed from Texas, all called Red Texas or 
Red Rustproof were received. Kanota belongs to the red oat group, 
A vena sterilis , characterised by a brownish red coloured grain, sucker mouth 
and basal hairs. The awns, however, are usually missing or, if present, 
are poorly developed and the young plants assume at an early age a semi- 
erect position. These three points appeared to differentiate it distinctly 
from the Red Texas oats. Kanota appears to occup}^ an intermediate 
position between the red and white groups which suggests hybrid origin 
with characters associated with A. sativa (northern) and A. sterilis 
(southern) and this may explain its geographic adaptation. 

As regards the appearance of the grain, Kanota is identical with other 
Fulgum strains, but the difference in certain agronomic characters and in 
agronomic value is evident according to the experimental results obtained 
at Kansas 1917-20. The average yield for the 4 years has been 47 jc bush¬ 
els per acre which is xo.g bus. more than Red Texas, the variety previously 
regarded as the best available oat. 

Kanota was first tested by Kansas farmers in 1919 and the table 
giving the comparative yields of this variety and a local strain of Red 
Texas shows a difference in favour of the first named variety, amounting 
to 15.3 bus. Further results in 1920 also demonstrate the advantages of 
adopting the Kanota variety. 

According to the Table giving the dates of heading and ripening, Ka¬ 
nota evidently possesses the advantageous characteristic of early maturity. 
In early spring growth it resembles the white oat ( A . sativa group), and in 
1919 when this factor seemed to be a determining one with respect to pro¬ 
duction, Kanota made as rapid a growth as any other variety, tillered 
abundantly, and was not seriously hindered in its growth by weeds. All 
strains of Red Texas on the other hand made very slow vegetative growth, 
were damaged by weeds and gave low yields. 

In field plot tests, Kanota produced grain of better quality than other 
varieties as regards weight. As indicated by the table, the average test 
weight was 5 lb. higher than Red Texas, 3 lb. higher than Burt and 
8.1 lb. higher than the most productive Kherson ; the average weight 
for the years 1917-20, was 33.7 lb. per bus. 

In nursery and field plot tests the straw has been found to be slightly 
shorter than in other varieties, but there seems no reason to fear thjit the 
straw will be too short to bind and where lodging is likely to occur the 
short characteristic may be advantageous. 

Observations made in the springs of 1920 and 1921 at Manhattan and 
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Hays, indicate that Kanota is somewhat more resistant to late spring 
frosts than Kherson oats and fully equal if not superior to Red Texas 
in this respect. 

As regards resistance to disease, although Kanota belongs to the 
red rust'proof group ” A. sterilis , it is not resistant to Puccinia coronata 
nor to P. graminis avenae. However, although not immune from smut, 
(Ustilago Avenae), it shows a high degree of resistance. 

It is estimated that about 8000 bus. of pure seed will be available for 
sowing purposes in the spring of 1922. It is proposed to inspect the crop 
and publish a seed list each year so that a supply of reasonably pure seed 
will be available at all times. 

36 - Varieties of Rice Tested in 1921, in the Experiment Field of the “ Granja arro- 
eera” Of Sueca, Valencia, Spain. — Montesoro, E. G. (Director de la Granja arro- 
cera de Sueca), in Bol&tin arrocero, Vol. VII, No. 98, pp. 1-3. Valencia, November 26,1921. 

Tests were made with 18 varieties divided into 3 groups: I) varieties 
that had already been tried for some years and were therefore acclimatised ; 
II) New varieties imported from the Royal Risicultural Experiment Station 
of Vercelli (Italy) ; III) Varieties sown and transplanted at two different 
times. 

Group I. — Kukurio — Pelarda Precoce — Brasileno — Montesoro 
Precoce — Vialone nero and Vialone giallo, considered as a single variety 
— Bomba (Novelli Precoce, and Matusaska, were also tried, but they 
proved unsatisfactory and are not to be recommended to rice-growers 
on account of their low productivity). 

As regards unit production, the above varieties are arranged in the 
preceding paragraph, in descending order, for they yield respectively : 
‘6790 — 6100 — 5703 — 5294 — 4765 — 3646 kg. of paddy pet hectare. 

Brasileno is in process of degeneration. Montesoro Precoce, Pelarda 
Precoce, and Bomba are all remarkable for the fine quality of their 
grain. 

Group II. — Precoce No. 6. — Isen — Dellarole — Mompel — 
AHorio — Onsen. 

The three first varieties produced respectively 6101 — 5499 — 5102 
kg. per hectare ; the three last each produced about 3600 kg. per hectare ; 
therefore their introduction is advisable. All these varieties must first 
be acclimatised. 

Group III. — The Creppi, Originario 1, Originario 3 and Novelli 
Precoce varieties should be sown a little later than the others, for they 
-are very early. Montesoro Precoce and Pellarda Precoce may be sown 
at the usual date. 


This article is followed by a comparative study of the results obtained 
from the different varieties in the experiment fields of Sueca and Albe- 
. pique. 
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37 - Moki Lima Beans (Phaseolus lunatus) in Egypt. — Forbes, r. il, in 
BiiUetm No o Sultonic Agricultural Society, Technical Section, pp. 1-22, tables 3, figs. 5. 
Cairo, 1921. 

The semi-dwarf habit of growth, the non-twining bines, the endur¬ 
ance of arid conditions of climate and the markings of some of the seeds 
indicate that the Moki limas probably constitute a distinct group of horti¬ 
cultural varieties within the Ph as coins lunatus or Sieva classification. The 
two first characteristics permit cultivation as a field crop while the legum¬ 
inous character of the plant and the nutritive value indicate a high food 
return with minimum drafts upon the soil. Of the colour variants, the 
White Moki is the most promising commercially. 

About 4 months of warm weather are required to mature a crop of 
dry beans ; they are therefore at an advantage In sub-tropical climates 
where a long season allows time for a succession of plantings. 

According to the growth curves taken on monthly plantings made at 
Giza, stimulated vegetative growth is apparent during the more humid 
warm weather, July to October inclusive, although the best yields of 
beans are not necessarily associated with a rapid growth of bines. The 
marked drought resistant characteristic has also been demonstrated at 
Giza. 

A small percentage only of the bloom develops pods, usually early 
in the blooming period and according to fertility of soil and space for de¬ 
velopment of the plant. Data as to the relation of blooms to pods in suc¬ 
cessive plantings are given and data relative to the setting of pods on sever¬ 
al varieties of lima beans shows the highest setting for pods for the Moki 
lima possessing non-twining bines of medium length. 

Owing to the long season (March to August) during which Moki limas 
may be planted in Tower Egypt, this crop is prospectively available for 
an unusual number of rotations. Following winter vegetables such as 
lettuce, cabbage, cauli flower, etc., it may be planted in March and harvested 
in July in time to be followed by quick maturing varieties of maize. Follow¬ 
ing broad beans it may be planted in May and harvested in September in 
time to be followed by wheat and barley. Following wheat and barley 
it may be planted in June and harvested in October, preceding cotton. 
It may be planted in July instead of maize and harvested in November 
preceding berseem (Trifolium alexandrinum) or cotton. Following winter 
rain fall it gives promise as a dry farming crop along the Mediterranean coast 
and in Palestine. 

A description is given of the cultural methods employed in Egypt. 
Normally this leguminous crop should not require fertilisation under 
existing conditions, contributing to rather than drawing from the nitrogen 
supply ; but until the required strain of B . radicicola for this bean is avail¬ 
able an application of ioo to 200 kg. of nitrates per feddan (1 feddan 
= 1.038 acres) will increase the yield. 

However cultures of B . radicicola from the U. S. Department of Agri¬ 
culture have finally been established and abundant tubercles produced in 
experimental cultures with prospective improvement in yield and soil 
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value. The author gives an outline of io different attempts with cultures 
from various sources. 

Insect pests and diseases have not thus far seriously menaced the 
plants or the crop. Grasshoppers ( Eupreftocnemis 'plorans), Etiella zinke - 
nella, Bruchus irresectus have attacked the crop, but the.se attacks have 
been successfully controlled. 

Under favourable conditions and with proper culture the crop should 
yield under irrigation 800 to 1000 kg. of good marketable beans in about 
4 months time. This estimate approximates to the yield of lima bean in 
California, where the crop averages from 510 kg. per acre on ordinary land 
to 910 kg. in the best bean growing sections. 

The cost of Moki lima culture based on experience at Bahtim Farm 
has been estimated as follows, two estimates being submitted, for high 
and low costs of labour respectively. The total cost based on war prices 
with labour at io to 12 piastres per day (July 1920) is estimated at 13.84 £ 
Egyptian and the total cost based on lower prices with labour at 4 to 7 
piastres per day is estimated at 10.32 £ Egyptian. The detailed cost of 
each cultural operation is notified. The piofits per feddan of tins culture, 
under various conditions may be estimated as follows : — 



600 kg 

6 piastres 
per kg. 

£ (Egyptian) 

800 kg 

6 piastres 
per kg. 

£ (Egyptian) 

600 kg 

4 piastres 
per kg. 

£ (Egyptian) 

800 kg 

4 piastics 
per kg 
£ (Egyptian) 

Gross income . . 

. . 36.00 

4S.00 

24.OO 

3 - 3.00 

Costs. 

• • 13*84 

13.84 

10.32 

10.32 

Net per feddan • 

* • 22.16 

31.16 

13*68 

21.68 


An analysis was made by Prescott (Societe Sultanique d’Agricul- 
ture) of samples collected from various sources including both original 
Arizona seed and successive crops grown in Egypt from this seed. Accord - 
ing to the data presented the average of water free material in all Moki 
limas grown in Egypt, non tuberculous, showed 2.84 % nitrogen and 38.0 % 
starch (1918-1920). In approximately equal quantities these limas may 
be used in combination with starchy foods, especially maize (27.75 kg. of 
limas combined with 24.34 kg. of maize, assuming that the balanced ra¬ 
tion for a sub-tropical population should average 1:5). 

The author adds recipes which suggest the possibilities of using Moki 
limas as a food which should make a healthy substitute for meat in a 
hot climate. 

38 - Lentil-Growing in Brazil* — Chacciras e Quintaes , Vol. XXIV, No. 3, pp. 207, 
fig. 1. Sao Paulo, September 15, 1921. 

Concise rules for the cultivation of the lentil [Ervum Lens), in Brazil 
are given in this paper. Agriculturists are advised to increase the acreage 
under this crop, as lentils fetch the good price of 14-15 milreis per sack 
(x gold milreis at par = 2.83 fr.), and the exporters of Bio Grande do 
Sul are unable to satisfy all the demands made. 
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39 - Yam Culture (Dioscorea spp.), in Porto Rico. — ktnman, c. f., in Porto Rico 

Agricultural Experiment Station, Bulletin No. 27, pp 2-22, pi. 6. Washington, 1921. 

The yam is one of the important foods of Porto Rico where the cli¬ 
matic conditions favour its growth. It is‘well adapted to various types 
of soil, although giving the best results on heavy clay soils. This crop 
has however been very little cultivated in other countries and in certain 
cases is practically unknown. In view of the fact that high prices for 
foods are prevalent, and that yam is among the least expensive of food 
crops, the description of the general practices adopted in Porto Rico as 
regards this crop are worthy of attention. Experiments w T ith a view to 
the introduction of new and improved varieties and methods of culture 
have been in progress at the Porto Rico Experiment Station for several 
years. 

A description is given of the preparation of the land, and it is stated 
that ridges of well-stirred soil and vegetable matter should be made suffici¬ 
ently large when planting to enable the roots to make a normal growth 
above the water level in the soil and above the firm subsoil. The plants 
should be placed from 1 to 2 ft. apart in these ridges, according to con¬ 
ditions peculiar to the root growth of each variety. Either entire or sections 
of roots may be planted, but the upper section has been found to give the 
most satisfactory results. Dipping in Bordeaux mixture was found to 
be an effective means of preventing decay of roots cut in pieces for seed. 
Applications of fertilisers did not result in sufficient increase in the crop 
to warrant their recommendation, but when used, none of the elements 
(nitrogen, phosphorus, potash) should be omitted. The table showing 
the average yield per lull, ridge planting, of 4 varieties of yams on fertilised 
and unfertilised plots confirms this statement. 

Tests in cutting back the vines have demonstrated that vines should 
not be touched or injured if the best results are to be obtained. Where 
also the vine supports are insufficient there is a marked decrease from the 
normal yield. 

Among the varieties commonly grown in Porto Rico, the one known 
as Guinea (var. Dioscorea sativa) is the most popular on account of its 
heavy yield, its high food value and its pleasant flavour. Other va¬ 
rieties here described in detail include the Potato Yam, (introduced from 
Africa), identified by Wester as D. aculeata , Purple Ceylon, S. P. I. No. 31922 
(var. D. sativa), S. P. I. No. 31920, D . Chondrocarpa, Agua (var. D. 
alata, introduced from New Guinea), Yellow Guinea (var. D. Cayennensis), 
and Mapuey Morado. The last is considered superior in flavour to an}^ 
other yam, but the yield is low. 

40 - The Chemical Composition and Yield of Forage-Maize Cut at Different Stages, 
in Hungary. — Weiser, S., and Saitsches, A. (Kdnigl. ungar. tierphysiologiseher 
Versuchs-station in Budapest), in Die Landwirtschaftlichen Verswfhs-Staiionen , Vol. XCVII, 
Parts 1-3, pp. 111 -130. Berlin, 1920. 

In previous experiments carried out by the authors to determine the 
effect that the space left between the plants has upon the unit production 
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and nutritive value of forage-maize, the question arose as to the stage at 
which maize should be cut for silage, with a view to obtaining the heaviest 
crop per hectare (Landu'irtschajtliche Versuchs-Stalionen, Vol. LXXXI, 
p. 49, 1913). 

In order to be able to answer this question, the authors made exper¬ 
iments in several places in Hungary for the purpose of discovering the 
chemical changes that take place in the plant, and the yield of crude nu¬ 
tritive substances per hectare from the time of the appearance of the male 
inflorescences. 

Samples were taken at regular intervals until the plants withered 
and their leaves began to fall. A series of tables gives : 1) the composition 
of maize in its natural condition at the different dates of cutting and in 
the various localities — 2) the composition of the dry matter — 3) the 
water content of maize cut at different stages — 4) the amount of dry 
matter, and of each of its constituents, per surface unit obtained in every 
place, in the case respectively of a minimum, average and maximum 
crop; the increase taking place during maturation per 100 gm. of each 
of the constituents or of the total dry matter — 6) the percentage dis¬ 
tribution of the total dry matter and of each of its constituents in the places 
wdiere the maize was cultivated. 

The water content of maize plants cut at the time of the appearance 
of the male inflorescences varied from 83.4 to 89 % and the average in 11 
experiments was 87.23%. Keerner gives 80.6% as the mean water con¬ 
tent of forage maize, but these researches show that 13 % is the maximum 
amount of water present in Hungarian maize. The loss of water sustained 
during maturation, and hence the increase in dr}" matter varies from 
one locality to another. On an average the daily increase ir dry matter 
from the time of the appearance of the male inflorescences, until 20-76 
days later was 0.24 % and the weekly increase 1.5 %. Green maize with 
an average dry matter content of 12 8 % at the moment of development 
of the male inflorescences, contained 20.6 % thirty days later and was 
so dry that it could no longer be fed as green forage. 

The ash content of f01 age maize at the time the. male inflorescences 
appeared varied from 0.66 to 1.5 %. In most of the varieties used in the 
experiments the mineral content of the plants showed no further increase 
from this date ; in 2 cases only out of 12 w^as there any noticeable increase. 
It is certain that the character of the soil and the nature of the fertiliser 
used determine the time at which the plant ceases to absorb mineral sub¬ 
stances, but the absorption of these substances never proceeded parallel 
with the increase of dry matter. The dry matter ash content continued 
to rise until it reached the maximum, and then fell during 4 to 5 weeks, 
until it was about half the amount first observed ; on an average from 
7-37 % to 4 88 %. ^ 

, The forage-maize protein content (both crude and pure), increased 
but little during the maturation process, and did not proceed pari passu 
with the increase in dry matter. The average of all the experiments was 
as follows. 
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Crude protein 

Pure protein 

At the time of the appearance of the male inflorescences , 

i -°7 % 

0.86 % 

In ripe maize .... 

In the dry matter on the appearance of the male in&or- 

1.26 

1.03 

escences . 

S.44 

4-93 

I11 the dry matter at maturity. i 

6.77 

4.06 


The ether extract content of a green plant at the time of the appear¬ 
ance of the male inflorescence was 0.48 %, and during the drying that 
accompanies maturation it rose to o 76 %, whereas at the same time, the 
crude fat content of the dry matter fell from 3.76 to 2*40 %. It is certain 
that the composition of the crude fats also changes during this period, 
for often during the maturation of forage-maize, ears containing well- 
developed grains are produced, whereas on the other hand, the amount 
of chlorophyll pxogressively decreases. 

In the ether extract of green maize, the authors only found 3 % 
of pure fats and 97 % of unsaponifiable matter, but in maize in process 
of ripening, the crude fat content continually increases while the non-fatty 
substances diminish. 

The amount of crude fibre increases without intermission during 
the plant's development and until its complete maturation; on an average 
it rises from 3.29 to 6.35 %. 

The fibre content of the dry matter nearly always remained constant ; 
it was 26,7 %, on an average, at the time the first sample was taken, and 
25.2 % when the second was gathered. This proves the incorrectness 
of the generally-received opinion that the fibre content of the dry matter 
present in maize is much larger some weeks after the development of the 
male inflorescences than at the date of their first appearance. The lig- 
nification of maize, which is connected with the drying accompanying 
maturation, cannot thus be explained by the increase in fibre, but must 
be attributed to other causes. It might be supposed to depend upon 
variations in the proportions between the 3 groups of substances composing 
crude fibre : cellulose, lignin and cutin, but the authors have found that 
there is no essential difference in the fibre composition of maize cut at dif¬ 
ferent stages and therefore the cause of the process must be sought elsewhere. 

The amount of nitrogen-free extract varies in green maize from 7.02 % 
to 15.7 %, and in the dry matter, from 54.75 % to 62.57 %. These ex¬ 
tracts .thus continue to increase during the maturation process. 

The amount of dry matter produced by a plant varies from 5.03 gm. 
to 23.ir gm. at the time of the appearance of the male inflorescences ; 
later the variations are still greater. There are also great differences in 
the number of plants per sq. metre and in the quantity of crude nutritive 
substances produced per sq. metre. In three experiments made at the 
same place (Jaszbereng), 282 — 301 — 182 gm. were obtained respec¬ 
tively from 100 gm. of dry matter in 59 days ; at Debreczen, 648 gm. 
were obtained in 55 days ; and at Kassa, 204 gm. in 60 days. 
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In the various localities the largest amount of dry matter was pro¬ 
duced at different times after the appearance of the male inflorescences, 
and this is due to the different exposure of the fields and to the dissimilar 
climatic and cultural conditions. If the latter are favourable the amount 
of dry matter increases 4 to 5 times, otherwise it is only doubled. As 
the areas planted were of very limited extent, the results of these exper¬ 
iments are not absolutelv applicable to practical work; they however 
show that after the male flowers have appeared, the plants continue grow¬ 
ing for 7 to 8 weeks and the dry matter goes on increasing all this time. 
Maize for silage should thus be left standing as long after the appearance 
of the male inflorescences as is possible without its beginning to lignify 
(x or 2 weeks). In this way twice to six times more dry matter is obtained 
than if the plants had been cut as soon as the tassels were formed, or a 
little earlier or later. The chief increase in dry matter takes place during 
the 8 to 20 days following the appearance of the male inflorescences. 

From the beginning to the end of the experiment, the culm's growth 
in length and circumference always kept pace with the increase in the 
amount of dry matter per surface unit. 

In the case of all the varieties used in the experiment the dry matter 
content was increased by the addition of the same substances. These 
consisted for the most part of carbohydrates, and to a considerable extent, 
of cellulose, that is to say, of the constituents which give maize its nutritive 
value. 

The authors’ experiments with oxen showed the digestibility coeffi¬ 
cient of the nitrogen-free extracts, and of the cellulose to be respectively 
76 %, and 59.90 %, whereas that of pure protein is only 5.5 %, so that 
the content in the latter element present in maize for ensilage is of no 
practical importance. The average percentage composition of the dry 
matter formed after the appearance of the male inflorescences was as 
follows : Ash 4,26 — Crude protein 3.60 — Pure protein 2.82 — Crude 
fat 1.98 — Fibre 25.56 — Nitrogen-free extracts 64.60. 

As the composition of the crude fibre, like that of the nitrogen-free 
extracts does not perceptibly vary during maturation, the digestibility 
of ensilaged maize is practically independent of the time at which it is 
cut. The losses taking place during ensilage are also but little affected 
by the age of the maize used. From the point of view of forage use there 
is no objection to putting quite ripe maize in the silo. It should be cut 
at the time of the greatest production of dry matter and before any has 
been lost as a result of the falling of the leaves, etc. 

41 - Experiments in Growing Italian Rye-Grass ( Lolium italicum ), in Brazil. — 

Bb Souza, Pedro P. (Director do Posto Zootechnico, Viatnao, Rio Grande do Sul), in 
Chacarcts & Qmntaes , Vol. XXIV, No. 3, pp. 193-194, figs. 2. Sao Paulo, September 
1 . 5 , rgai. 

The author has tried growing both Italian rye-grass {Lolium italicum), 
as well as English rye grass {Lolium perenne), on the farm annexed to the 
« Posto zootechnico » of Viamao, Rio Grande do Sul (Brazil). In Europe, 
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the first plant is a biennial and the second a perennial, bnt in Brazil, neither 
stands longer than 8 or 9 months. At Viatnao, L . fierenne did not prove 
at all successful ; L . italicum on the other hand did fairly well, giving 4 cut¬ 
tings a year and producing 200 quintals and more per hectare. 

From the results of these trials, the author gives the following approx¬ 
imate estimate (in milreis per hectare : 1 gold milreis = 2.832 /r. at 
par), of the cost of cultivating L . italicum , in Brazil. 


Expenses. 

Ploughing. 36 milreis 

Harrowing .. 13 » 

, Fertilisers and manure (3 to 4 quintals of lime and of much-de¬ 
composed dung)...36r * » 

Seed and sowing (40-50 lives per hectare). 67.5 » 

Cutting (the 3 first crops, the last is grazed). iS » 

Transport. 27 

Sundries. 24.7 » 


Total expenses . . . • 547-2 milreis 

Receipts 

263.6 quintals of green forage at 3 milreis per quintal ..... 790.S milreis 


42 - Cultivation of Phalatis bulbosa. in Uruguay (1). — Prio y Nattino, J., in Re- 

publica oriental del Uruguay, Ministerio de Industries , Inspeccidn nacional de Ganaderia 
y Agncultura, Boletzn No. 40, 32 pp., figs. 6. Montevideo, 1921. 

In 19x7, the author, formerly Head of the Agricultural Laboratory 
of the National Service of Inspection of Stock-Breeding and Agriculture, 
began a series of experiments in growing Phalaris bulbosa (Toowoombe 
Canary Grass), which he has continued every year since that date. In 
this paper, he gives a detailed account of his work and also reproduces 
the letters of agriculturists in different paits of Uruguay who have also 
tried cultivating this forage plant and describe its various qualities — 
high yield (2 to 5 cuttings per annum), rapid growth, hardiness, drought 
resistance, etc. 

A series of Tables is appended, giving the meteorological data — 
height attained by the plants at different ages (20 days after cutting, 
20 to 24 cm., in some cases, in others, 50 to 84 cm.; at the time of flow¬ 
ering, 90 to 130 cm.) — the water consumed during growth atthe various 
stages of development (from 19.1 % to 34.85 % of dry matter, "about 20 %. 
in the majority of cases) — the yield at each cutting, and the total yield 
for the three years of the experiment (minimum =31.8 quintals of grass 
per hectare in one cutting per year ; maximum 641.7 quintals of grass per 
hectare in 5 cuttings per year ; generally from 200 to 300 quintals a year) — 
the average composition of the grass (means of 5 analyses; water 80 % ; 
protein 2.13 %; ash 3.12 %; fats 0.77 %; crude fibre 4.38 %; nitrogen- 
free extracts 8.60 % ; starch value 10.04 1 nutritive ratio 1 : 3.4) and dry 
matter ratio as compared with the chief forage crops, 

.n- ir-rr ir- . t_ 1 1r 

(i) Sec E, 1915, No. 1036; R. igiS, No. 296. (Ed.) 
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43 - Phragmite s communis as a Cattle Feed in Germany. — Sec No 7s of 

this Review. 


44 - LllC&rne in North Africa. — Trabut, in Bulletin a^ricolc de I'AIgciie, T music , Maroc, 
Year 27, No. 8-9, pp. 129-131. Algiers, August-September, 1921-. 

The various authors who have studied the flora of N. Africa have stated 
that Medicago sativa is a wild growth. 

Poiret also mentions M. falcata as occurring in Barbary, but it has 
since only been found in Morocco. It is possible that this author, who has 
chiefly studied plants in the Province of Constantine, has mistaken for 
M. falcata a Medicago with yellow flowers which afterwards received the 
name of M. tunetana Murbeck, 1897. 

In 1873, Urban, in his monograph on the genus, described the Al¬ 
gerian type, which is chiefly distinguished by its glandiform fruits, under 
the name of M. geinla. In 1897, MurbECK recorded the vulgaris variety 
of ill. sativa, but only as being cultivated here and there, but he mentions 
the variety geiula Urban as occurring wild and describes the sub-species 
M. tunetana which is distinguished by its shorter, more rounded inflores¬ 
cence, its pedicels becoming curved and bending back after the flower 
is withered, the more glandiform calyx, yellow, larger corolla, and glandi¬ 
form fruits with 4.3 to 5.5 coils in the spiral, and a central orifice that 
is not easily distinguished. 

Murbecr's statement is quite correct: Medicago saliva vulgaris is 
only to be found cultivated, or sometimes in process of becoming natu¬ 
ralised. 

The wild lucerne, which is very common on the high plains and in' the 
mountainous region of the East, is closely related to M. getula Urban, 
of which M. tunetana is a variet} r . This Medicago often grows on tufa 
covered with a thin layer of soil; it has a peculiarity that appears to have 
escaped the notice of botanists: the dense tufts pass downwards into 
numerous, often very long, underground rhizomes. 

This character has never been observed in cultivated Medicago sativa. 

The author has grown M. getula for several years at the Algiers Bo¬ 
tanic Station, where it propagated itself by means of its rhizomes which 
formed an extensive matted growth. When raised from seed from the 
high plains of Numidia and from the mountains, this species proved to 
have fixed characters, only showing variation in the colour of its flowers, 
which were blue, pink, yellow 7 and also white. Even in good-soil, it did 
not grow well, and no large forage crop would be obtained fiom it. 

In looking for the origin of Medicago sativa , the author came across 
references to M. cancellata M. B., M. prostrata Jacq., M. Coerula Eedeb 
M. Coniorta Gilib, etc. as varieties growing wild in S. Russia and Western 
Asia which are very nearly akin to, if not identical with M. getula and. 
M. tunetana from North Africa and raises the question whether it is really 
a wild growth at all. Probably it is a case of a combination of two wild forms, 
such as^usually occurs with* most cultivated plants ? If this is the explana¬ 
tion, he thinks that M. falcata is certainly concerned, for its characters are 
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seen in many of the plants composing the best lucerne crops, and there is 
a whole series of half-wild forms connecting Medicago sativa with M. fal - 
cata for which reason many authors include them both in the same species. 

For the present the author is of opinion, that the name M. geUtla should 
be reserved for wild Medicago , and the name M. saliva used solely for the 
cultivated forms. 

M. tunetana Murb. is to be distinguished as a secondary form and is 
the most distant from the sativa type. 

In the Flore de France , Row connects Medicago getula with M. glo - 
merata Balb., and describes an M. cirtensis Rouy which is simply M. tu¬ 
netana. MurbECk/s name, seeing it has two years' priority, should be 
retained. 

In the district of Setif, where lucerne is cultivated, hybridisation cer¬ 
tainly takes place, as seems to be shown by the observations of M. W. Oli¬ 
ver, of the Bureau of Plant Industry, Washington, for in a sowing from 
Setif he was able to distinguish fifty kinds of lucerne seed. 

These derivatives of M. getula may become useful on account of their 
cold resistance, as the author saw M . tunetana growing at an altitude of 
2000 m. in the Aures massif in Chelia. Their power of spreading by means 
of rhizomes may also render these lucernes valuable for making permanent 
pastures on poor, shallow soils. 

The large number of varieties of cultivated lucerne grown in the Algiers 
Botanic Gaidens have made it possible to discover many fixed forms with 
quite different characters. At the present time, the efforts of the breeder 
are devoted to the selection of a Peru lucerne that shoots much earlier 
than the so-called Provence variety. It also goes on growing so much la¬ 
ter into the autumn, that a permanent crop could probably be obtained in 
the coast districts 

For the elevated plains where the winter is more severe, hybrids be¬ 
tween Medicago getula and cultivated lucerne, preferably Peru lucerne, are 
the most suitable. 

It is necessary that crosses should be made between Medicago getula 
and Medicago falcata for the purpose of obtaining a hardy lucerne suited 
to the climate of the High Plateaux. 

Rye, at Setif, has already made an attempt at acclimatising a variety 
of lucerne capable of thriving without irrigation. The seed collected in the 
neighbourhood came, at least to some extent, from hybrids between intro¬ 
duced lucerne and the wild variety which grows plentifully in the district. 
In order, however, to obtain any results of practical utility, it would be 
necessary to study the numerous derived forms, to isolate them and breed 
them systematically, a work which can only be done on the spot and by 
an expert in genetics. 

45 — Cultivation Of Sulla in Eritrea. — Minister o dclle Colonic , Ufficio A ffavi Economici 7 
BolleUino di Informaziom, Vol. IX, Nos. 5-6, p. 278. Rome, May-June, 1921. 

Sulla was introduced into the Colon}^ of Eritrea by Baron Fran chETTi' s 
special Colonising Mission (June 1890 — February 1895), but the first at- 
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tempts at cultivating tins plant on the plateau were very unsuccessful. 
Now however it is grown without difficulty, for it shoots well, is resistant 
to the most prolonged drought, and yields an abundant supply of excellent 
forage. The Italian colonists sow sulla both on the plateau, and also half¬ 
way up the slopes. Owing to its deep, tenacious roots, this plant is able to 
bind the soil thus preventing the formation of the deep cracks that other¬ 
wise result from the heavy rains and the soil evaporation. 

46 - Atriplex semibaccata, a Good Forage Plant for Chile (i), — Sarabia, a. g. 

(Agronomo rejonal de la i ra zona), in Boldin de la Sociedad agricola del Norte , Vol. II, 
No. 5, pp. 81-82. Ea Serena, May 1921. 

According to the author, Atriplex semibaccata resists the dryness of 
the soil better than any of the other forage plants introduced into Chile, 
and therefore is spreading rapidly through the country. On farms where 
it is grown, double the number of cattle can be kept per unit surface area 
of natural pasture. A meadow of A. semibaccata stands from 6 to 10 years 
in North Chile. Its drought resistance is due to its long, well developed 
roots. It bears seed from the I st or 2 n(1 year of planting (as much as 1 kg. 
per bush may be obtained). 

This Chenopodiacea (known popularly as “ pasto salado ”) requires 
damp air, and only thrives on the coast zone, on a belt 30 to 40 kilometres 
in width. It is susceptible to frost, but is not exacting as to soil, although 
naturally the finest crops are grown on the most fertile land. 

A . semibaccata is a forage eaten by all stock, with the exception of 
horses; mules and donkeys will take it, and cattle, sheep and goats consume 
it with avidity. 

47 - Pasturage in the Fiji Islands. — See No. 82 of this Review, 

FIBRE CROPS 48 - Cotton Cultivation in Korea. — The Tevtile Recorder, Vol. XXXIX, No. 464, 
p. 74 - Manchester, November 15, 1921. 

According to the statistics published in a recent number of the Official 
Gazette of the Government General of Korea, the growth of cotton plants 
up to the end of June this year, both before and after budding, has on the 
whole been good, owing to favourable weather. The area in the 10 provin¬ 
ces under cultivation amounted to 263 802 acres of Upland cotton, and 98 748 
acres of native cotton, showing a total increase of 14 092 acres compared 
with the 1920 figures. 

From experiments made on Government model farms it has been re¬ 
ported that the American variety known as “King’s Improved” ( Gossy - 
pium herbaceum) is the best adapted to the south of Korea and yields bet¬ 
ter results in spinning than the native variety. The area devoted to the 
cultivation of the foreign variety has steadily increased from 15 791 acres 
in 1912 to 263 802 acres in 1921, while the native variety has shown a small 
decline from 109 382 acres to 98 748 acres. 

During 1920 there was exported 63 046 lb. of cotton in the seed, val- 


{1} See R. July 1921, No. 705; R. August iy2i,No.8o7. {Ed.) 
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tied at 2466 yen (1 yen = 2s at par), and 8 764 871 lb. of ginned cotton, 
valued at 6 000 786 yen. 

Practically the entire amount was exported to Japan. Although the 
industry is developing, Korea is still dependent on supplies from abroad 
for the greater part of her cotton goods. 


49 - The Past and Future of Olive-Growing in Libya. — de cilus e., m Minister0 
deJU Colome, Ufftcio Affari Economici , Bollettino di Intormazioni , Vol. IX, Nos. 5-6, 
pp, 271-275. Rome, May-June 1921. 

Libya is a countrly eminently suited to the cultivation of the olive, and 
formerly this industry flourished side by side with sheep-rearing and cereal 
growing, as is proved by the vestiges of Roman olive-presses that are to 
be seen on an area of thousands of hectares in the hinterland of Homs (the 
ancient Leptis Magna); Cyrenaica is in equally fortunate circumstances as 
regards the cultivation of this valuable tree. 

Along the Tripolitan coast zone, stretch numerous oases grawing 
some 142 000 olive trees ; in the oases of Tripoli alone (Menscia, Sahel, Ta- 
giura, Gurgi and Gargaresc), there are 18 907 young trees and 39 045 adult, 
giving a total of 57 952. There are 40 000 olive-trees in the “ gena- 
nat ” (dry gardens) of the district of Homs ; 130 000 in the splendid 
“ gabe ” (specialised olive gardens), of Msellata ; 96 000 in Garian ; 81 500 
at Jefrem ; 80 000 at Eassato ; 35 000 at Nalut, 7000 at Orfella. The num¬ 
ber of olive trees in the whole of Tripolitania may be estimated at over 
600 000. At Homs and Msellata, where scientific dry-farming methods 
are adopted a more or less abundant crop is obtained annually, even when 
the rainfall has been very scanty. In good years, enough olives are grown 
at Msellata alone to supply^ all Libya. In 1918, 12 000 hectolitres of oil were 
produced in the oases of Tripoli, and it is calculated that the 1920 output 
will reach the same figure. 

In Cyrenaica, there are some olive-trees in the irrigated gardens of 
Bengasi and Dema and in the dry gardens of el-Merg; there are also a few 
scattered specimens in the gardens of the interior, at Messa, Es, Ain-Mara 
and el-Gubba, but in all the woods of the plateau, wild olive trees are to be 
found. On the terraces of Cyrene (especially on the slopes of the “ uidian ” 
where traces of the stepped structures made by the ancient Greek colonists 
are clearly visible) and on the plateau dominating Dema, are still to be seen 
olive trees that have been allowed to run wild and receive no care from 
the natives. The passing Arabs gather the fruit and take it to the 2 oil- 
factories set up by Italians at Dema where the oil made is equal in quality 
to the finest product of Southern Italy. 

The whole of North Libya is adapted to olive cultivation, with the 
exception of the dune zone, which is, however, of very limited extent. 
Even this does not represent the whole of the olive-growing region, the trees 
thrive and bear fruit in the <c uidian ” of* the pre-desert district, as well 
as in Wady Soffegin, at Zauia Msus in Tripolitania, and in Wady Msus 
in Cyrenaica. At the gates of the 'Libyan Desert, in the desolate region 
of Balte, in the midst of the Wady Ramba (torrent of sand), the author 
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has found an olive-tree marking the extreme southern limit of the species, 
ioo kilometers from the coast 

If we estimate the superficial area of N. Libya at 79 000 sq. kilometers 
there remain, after subtracting the waste ground (reckoning this at 
which is however a rather high figure), 53 000 sq. kilometers on which the 
olive-tree thrives. By adopting dry-farming methods, x million hectares 
could be planted with 20 trees per hectare ; this would give 20 000 000 
trees, enough to supply the whole of Libya. 

That the cultivation of olive-trees is both profitable and remunerative 
is shown b}^ the author who gives a brief account of the history of the 
Sialine land of Tunisia in the district of Sfax (the latter, taking it as a 
whole, is the region least suited to the olive). There are 160 000 hectares 
of Sialine land (viz. property taken away from the family of Siala and 
confiscated by the Bey of Tunis), which have been turned into olive-gar¬ 
dens under the " mougharsa " system of tenure; this is the system obtain¬ 
ing among the Arabs and it is much liked by the natives. According 
to the contract, the owner hands over the land to the agriculturist who 
binds himself to lay out a garden, or make a “ gaba ” (plantation of trees). 
The agriculturist provides all the necessary capital and labour, or else 
borrows it from the land owner. He enjoys all the return from the land, 
without paying any rent, until the trees begin to bear (which in the case 
of olives is generally 12 years). Then the land is divided into two equal 
portions, one half, which has been much improved, goes to the owner, 
and the other becomes the absolute property of the agriculturist who has 
planted it 

In 1893, the French Government put up the Sialine land for sale, 
in lots, offering it to French citizens at 10 francs per hectare on the 
condition of its being planted with olive-trees. The land was bought 
and at once made over to natives under the " mougharsa ” contract. 
Thus, between 1893 and 1907, 2 350 000 olive-trees were planted 

in the Sfax district ; at the present time, their number has increased to 
3 500 000. From the figures carefully obtained on the spot by the author, 
it would appear that at pre-War rates, the expenses per hectare of olive- 
gardens amounted in 10 years to 198.90 lire; each tree has therefore cost 
11.56 lire and in 20 years (when the olive-trees are in full bearing) will 
have cost 18.53 lire, not counting any return obtained in the meantime. 
The average value of each tree with the ground it occupies is then reckon¬ 
ed at 50 lire, that is to say, at 3 times the amount expended. On adding 
to the price of the land (10 lire per hectare), double that sum for making 
wells, building houses, general expenses, interest for 20 years, etc., we get, 
with an outlay of 30 lire per hectare, the sum of 430 lire for the 95 hectares, 
this represents a gain of 1433 % for the landowner. The native by 
expending 135.50 lire gains 317 %. Finally, at the 20th year, he obtains 
a net return of 4.12 lire per tree, namely about 8 % of the value of the land. 

In Libya, there are however no Sialine lands. All the land is in the 
hands of the natives,'either in the form of private property (“ mulch ”) 
or of collective property (“ metruke ”) This might appear a great objec- 
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tion to the “ mougharsa ” contract, but it is not, for the clauses are simply- 
reversed, the native taking the place of the owner, and the French colonist, 
who possesses the capital necessary for planting, becoming the “ mou- 
gharisa”. The Libyan landowners or the Arab tribe would be perfectly 
competent and willing to assume the duties devolving upon them, and exam¬ 
ples of such an arrangement are not wanting in either Tripolitania or Cy- 
renaica. By this means (with pre-War prices), the colonist would be sure, 
not only of obtaining compound interest, but also of seeing his capital 
trebled in 20 years. 

50 - Notes on Indigo "(i), Effect of Phosphate Manures and General Conditions 
Affecting the Yield and Quality of Seed in India (it— Davis, w. a. (indigo Research 
Chemist to Government of India) — T. Effect of Superphosphate Manuring on the Yield 
and Quality of the Indigo Plant. — II. Effect of Manuring with Superphosphate and 
Saiinai (Crotdiria jancea), on the Yield of Crops on Indigo Planters’ Estates in Bihar, 
especially on Rabi Crops in Season 191S-19 — III. Conditions affecting the Quality 
of the Java Indigo Plant (Deaf Yield and Richness of the Deaf in Incligotin). — 
XV* Atkins, W. R. G (Indigo Botanist). Note on the Deterioration of Indigo Seed 
during Storing, in Agricultural Research Institute , Pusa, Indigo Publication , No. 4, 
pp 10 -f --3 tables, 191S ; -No. 6, pp 30, 1920 ; No. 7, pp 33+9 tables, 1920, and 
No 10, pp 9 + 7 tables, 1921. Calcutta 

I-II. — Effect of superphosphate manuring on indigo pdants. — 
That the principal factor in determining high yields of indigo (not merely of 
green plants per acre but the actual produce forthcoming) lies in the nature 
of the available foodstuff in the soil at the time the plant is grown appears 
clear from the results here reported from India. 

A Table gives the yield of plant per acre, the weight of cake indigo 
obtained per acre, the yield of cake indigo per 100 maunds of plant, and the 
weight of green plants required to produce 1 maund of cake indigo 
(1 maund = 82.27 lb.) under different conditions of manurial treatment. 

The following points stand out very clearly as regards the effect of 
conditions of growth on the quality and 3 r ield of produce : — 

il The plants grow r n on land treated with superphosphate and san- 
nai (Crotcdavia juncea) in June, were of a very much better quality than 
those grown on more fertile laud which had received no manure, but was 
left fallow for 12 months — as shown by the 3deld per 100 maunds of 
plant being 13 seers 15 chataks (1 seer == 2.2 lb., 1 chatak = 2 oz.) as 
against 10 seers, 14 chataks. Thus, although the actual yield of plants 
per acre was slightly less (94 maunds, 6 chataks as against 95 maunds, 
12 chataks), the actual produce of indigo per acre was considerably higher 
(13 seers, 2 chataks as against 10 seers, 5 chataks). By the first week 
in July not only was the actual yield of green plants per acre far higher 
in the case of the super-treated land but the quality was also far superior, 
so that the yield of cake indigo reached the phenomenal value of 32 seers, 
4 chataks per acre for a single cutting. This value is from 2 to 3 times 


(i) See R . Oct. 1921, No. 1057 and No 101 of this Review. (Ed.) 


[40-50] 



68 


DYES, TANNINS, ETC. 


greater than that obtained from plants grown on “ seeted ” land (i. e. 
land where refuse from steeping vats has been applied). 

The figures given for the average yield of cake indigo per acre are at 
variance with the idea frequently held by planters that the low yields 
of indigo recently obtained on most estates are due to deterioration of the 
Java indigo plant. It is now evident that enormous yields of indigo can 
be obtained even in a year of unfavourable climatic conditions and with 
the existing Java plant provided that soil conditions are favourable. The 
author estimates that the majority of lands in Bihar can by steady manur¬ 
ing for a few years be made to yield 20 to 30 seers of indigo per acre in the 
course of two harvests. 

From the results at Honiara it appears that a combination of green- 
manuring with sannai and superphosphate is an ideal one to ensure not 
only a high yield of plant but also high quality. 

These results were confirmed in 1919 on various estates and in Bihar 
the treatment with super and sannai more than doubled the yield of green 
plant (141 y 2 maunds per bigha) (1 bigha — 0.87 acre). The yield of cake 
indigo per bigha was also double on the manured land than on the rest 
of the cultivation. 

Effect of manurial treatment with superpiiospate on the yield 
of rabi crops (i. e. spring crops). — Some extraordinary increases have 
been reported from Champaran (Bengal) by the use of superphosphate alone 
and very poor lands which as a general rule failed to yield good crops, 
have given as much as 15 to 24 maunds of oats per acre. The application 
of superphosphate in conjunction with a green crop such as Crotalaria 
juncea, etc. has also brought about considerable increases. The soils in this 
case are very light and it is a remarkable fact that it is in these very light, 
well drained soils where aeration is most perfect that superphosphate 
has given the most striking results. In certain parts of India e. g. the 
Muzafferpur, Darbhanga and Monghyr Districts, there is a very marked 
deficiency of organic matter; hence the necessity for the addition of green 
manure. In such soils of which the Pusa soils may be taken as representative, 
superphosphate applied alone produces only about half the increase of crop 
which is obtained by the combination of green manure and super-phosphate. 

To ascertain the actual manurial requirements of each estate it will 
be necessary for planters to make trials themselves with super alone or 
combined with organic manure for indigo and rabi crops. Results will 
be reported next year. The considerable increases of both indigo and cereal 
crops shown to be possible by the past trials makes the future position 
of natural indigo very hopeful. 

III. — Conditions affecting the quality of the Java indigo 
plant. — Trials have been made at Pusa to ascertain the effect of growing 
a cover-crop (such as wheat) with indigo, on the quality and yield of the 
ndigo crop. Results already obtained throw considerable light on the 
conditions which determine high quality in the plant and the relationship 
existing between soil conditions on the one hand, and richness of the plant 
, ,n indigotin on the other. 

/ m 
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The indigo which follows the wheat grew slowly at first, probably 
owing to the removal of moisture from the soil by the wheat crop ; but 
after the monsoon broke it was found to develop well and finally to give 
an exceptionally high quality plant with a high percentage of indigotin. 

Data are given showing the 3uelds and analyses of Java plants from 
the Punjab area in 1919, and the following figures show the comparison 
in quality of plants : B. 9 grown on one section with wheat as a cover 
crop and B. 16 indigo plants grown continuously ; — Total for season : 
Plants per acre : 114 maunds 8 seers compared with 106 maunds; Possible 
yield of 60 % cake indigo, 28.97 seers and 13.90 seers respectively. 

The percentage of indigotin in the leaf appears to be determined mainly 
by the amount of readily available nitrogen in the soil; when this is high, 
the indigotin content of the plant is low, e. g. B. 9 has a decidedly lower 
value for nitrogen than most of the indigo soils in Bihar and B. 16 is 
unusually rich in nitrogen. 

Trials have demonstrated that the essential conditions to ensure 
the good growth of high qualify indigo plants in addition to the above 
mentioned points are : — a) a good supply of carbohydrates in the form 
of decomposable organic matter ; b) a good supply of soluble phosphate 
in the soil to stimulate favourable growth and activity of the nodule bac¬ 
teria (See I and II). In the case of indigo the problem is to supply organic 
matter without at the same time increasing the readily available nitrogen. 
If organic manure is added, the author considers that the indigo should 
not be grown until the nitrogen has been reduced by taking out other 
crops ; otherwise although a large crop of indigo may be obtained the in¬ 
digotin produced will be low. Recommendations are made to grow indigo 
with a cover crop (wheat, mustard or flax, etc.) after manuring with Cro - 
tolaria junoea and super. 

IV. — Deterioration of indigo seed during storing. — Ex¬ 
periments have been made with a view to the discovery of the best method 
of storing Java seed. On testing the various samples after the rains the 
following germination capacities were obtained : — Seed treated with 

acid : closed bottle, 84 % ; open box nil. Untreated seed ; closed bottle 
8 % without treatment, 90 % after treatment ; canvas bag, 74 % after 
treatment; Buried in “ bhoosa ” 77 % after treatment; open box 60 %, 
after treatment. Results showed that treated seed can only be kept 
over the rains in sealed vessels ; untreated seed can be kept in dry sacks 
with safety. The loss of about 15 % in germination capacity which the 
untreated sample stored in a sack appears to show represents a proportion 
of the unripe seeds in the sample. 

An attempt was made to correlate the germination capacity and colour 
by taking 100 seeds at random and ascertaining the percentage of light 
and dark coloured seeds, also the number of each that germinated and the 
total germination, those only germinating within 2 days being included 
in the accompanying data. The usual treatment with acid was given and 
some seeds required repeated treatment; these specially resistant seeds 
in most cases failed to germinate. — Hence the importance of a thorough 
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treatment with acid. The usual time of treatment is 20 to 30 minutes; but 
it should be varied according to temperature (the chemical reaction being 
approximately doubled by every increase of io° C). 

After observations made with reference to the shape, swelling of seed 
in water, weight and comparative rate of germination according to the 
colour of the seed, it appears fully established that the change in colour 
which the seeds undergo is a good indication of their condition, a marked 
change denoting a loss of vigour amounting in many cases to complete 
failure to germinate. Elongated seed seems to perish more rapidly than 
plump round seeds. 

Among the samples examined, those of high seed weight were superior 
to those of low weight with respect to their retention of germina five vigour. 
Hence the importance of the seed being well matured before gatheiing. 

It is suggested that planters should vary the usual time of acid treat¬ 
ment to find the best time for the given seed sample and temperature. 

51 - Notes on Alternate Tapping of Hevea in Indo-China. — Girard, u (Achninistra- 

teur Del£gue des Plantations de Suzannah et An-Uoc, Ancien President p. i., du Sjai- 

dicat des Planteurs de Caoutchouc de rindochine), in Bulletin des Caoutchoucs de l*Ins - 

titut Colonial de Marseille , No x, pp. 2-15. Marseilles, 1921. 

Results obtained from a series of experiments covering a period of 6 to 
7 3 r ears conducted in Indo-China with a view to ascertaining the most pro¬ 
ductive and the most economic form of tapping. It appears to be clearly 
advantageous to allow comparatively long intervals between the actual 
tappings. 

Dealing first with the alternate month system, the following conclusions 
have been drawn from these experiments : — 1) That the decrease in yield 
varying according to the condition of the trees at the time alternate tapping 
commences, may be as much as 80 % during the first months (comparing 
each month separately) and about 50 % for the entire first year of alter¬ 
nation. This reduction in yield is, however, counterbalanced by the eco¬ 
nomy effected as regards manual labour, and the fact that the bark is 
always in fresh condition preparatory to tapping; — a point which is 
not habitually the case when the daily tapping system is adopted. The 
lack of manual labour is a serious question in certain districts and matters 
may evidently be rectified by adopting this alternate month system. 
If this method does not prove sufficient to meet the labour situation, it 
has been demonstrated as shown by interesting data referring to a long 
series of experiments, that 3 groups may be given to each gang, trees 
being tapped only once every third month ; both in this case and the alter¬ 
nate month system, the weekly one-day rest can easily be allowed to the 
labourers and this is advantageous from the point of view of physical 
strength, choice of coolies, etc. 

2) The decrease in yield observed during the first years is consid¬ 
erably less before the close of the second year when it may be estimated 
at only 15 to 20 %. 

Apart from general experimentation over a wide area 5 plots of equal 

[ 50 - 51 ] 
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(1) No. L - Tapping 3 times per month at intervals of xo days, and from Aug. 1919 onwards tapped every 3 mouths. 

(2) No. II. - Control; tapping daily. 

(3) Nos. HI, IV, V. - lapping alternate weeks, twice a month (2 weeks between each), and from Aug. 1919 onwards, eveiy other 
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superficies were planted with Hevea of similar origin and age and at regular 
intervals. The soil and treatment were identical in every case. The 
data in the annexed table show the results obtained; it is interesting to 
note also from the economical standpoint the number of workmen 
employed for tapping. 


52 - Possibility of Cultivating the Camphor Tree at Porto-Rico. — Lugrand, j. f., 
in Revistu de A^ncultum de Puerto Rico,Yo 1 VI, No. 6, pp. 7-8, lig. 1. San Juan., 
P. R.., 1921. 

The author mentions the presence of some fine camphor trees on the 
agricultural farm annexed to the University of Porto Rico. The perfect 
acclimatisation of the existing specimens proves that these valuable 
trees can be grown in the island. The author advises that they should be 
cultivated on a large scale, seeing that large profits could be realised by 
this means. 
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53 - A New Method of Harvesting Coffee. — De Amaral Castro, j , in Chacuras c Qm jj- 
taes, Vcl. XXIV, Xo. 3, pp. 195-196. Sao Paulo, September 15, 1921. 

The Author suggests that coffee should be harvested by shaking the 
shrubs and afterwards collecting the berries that fall to the ground. He 
considers this a better method than the one hitherto adopted, viz. passing 
the hands over the little branches and thus detaching the fruit, as it pre¬ 
vents any injury to the buds upon which the next crop depends and also 
economises labour. The fallen berries must be collected in 2 or 3 months, 
at the latest, that is to say, before there is any risk of their becoming 
spoilt. 


54 - The Santalaceae and Sandal-Wood: Distribution and Uses (1). — Groud, c., in 
La Par/umerie Modernc , Year XIV, Xo. 9, pp. 196-197. Lyons, September 1921. 

The genus Santalum is the typical genus of the family of the Santa¬ 
laceae which is characterised by a’ 3-5 lobed perianth, the same number 
of opposite stamens, and bilocular, longitudinally 7 dehiscent anthers. 
The ovary is inferior, adherent and unilocular, with 2-5 ovules. The 
fruit is tnonospermous and surmounted by a persistent limb. 

The family of the Santalaceae is represented in France by a single 
species, Osyris alba. This is a low-growing shrub that may attain the 
height of one metre and is found growing on the sandy, dry soils of the 
olive region where it is known by the name of " Rouvet '\ It has striated 
branches, persistent, pointed leaves with a single vein. Its flowers are 
dioecious, small, and yellowish ; they are situated at the apex of the bran¬ 
ches, the male flowers growing in clusters, while the female blossoms are 
solitary 7 . The fruit is red and of the size of a pea. 

Another species (Osyris tennifolium ), has thin leaves; it furnishes a 
wood that is very similar to the product of Santalum album (the sandal- 


(1) See Jan. 1918, Xo. 2, p. 22. Production of Sandal-Wood Oil in Mysore, British. 
India. {Ed.) 
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wood tree), and is an article of some commerce. It is exported chiefly 
from Zanzibar. 

Osyris tenui folium is a shrub or small tree, growing freely in the moun¬ 
tainous districts of Kast Africa. Its flowers, like those of Os. album, have 
free sepals crowning an inferior ovary. The fruits are drupes. 

The sandal-wood of antiquity come from Santalum album . This is 
a small tree some ten metres in height, of very bushy habit. Its leaves 
are persistent, and it has small brownish flowers and reddish fruits. This 
plant is found in India, Malaysia, and China, at heights varying from 
600 to 900 metres. The sap-wood is white, thick and soft, the heart- 
wood being of a brownish-yellow colour with bitter taste and a strong 
clinging smell. This wood is close-grained, very dense and difficult to 
split. The decorticated trunks of commerce have a very pleasant odour 
of musk, rose and lemon. They should contain little, if any, sap-wood, 
and are rich in essential oil The heart-w T ood furnishes the lemon-coloured, 
or yellow sandal-wood whereas the sap-wood is the white sandal-wood. 

The sandal-wood oil of India comes only from Santalum myriifolium, 
S. insular e, S . Homei , S. Yasi, shrubs growing in India or the Sun da Ar¬ 
chipelago. 

Santalum Pressianum which grows in South Australia, where it is 
known under the name of Quandong, furnishes a dark-brown, very heavy 
wood with a fragrant odour resembling that of the rose. It yield 5 % 
of cherry-red, viscous liquid and produces edible fruit. 

Santalum cygnorum , or Fusanus spicatus , is found in West Australia, 
and Santalum Yasi in the Viti Islands. 

A wood very similar to that of Santalum albttm comes from the Ha- 
soranto of Madagascar. 

The red sandal-wood tree of India is Pterocarpus indicns which is a 
member of the Papilionaceae (Teguminosae). It is also found in Burma, 
Annam, Cochin-China and the Andaman Isles, and is a tree of considerable 
growth, but no great height (10 m. at the most). The wood is red, very 
hard and heavy (average density 1.05) ; it furnishes an astringent colour¬ 
ing matter, now little used. 

The red sandal-wood of Africa comes from Pterocarpus santalinoides, 
angolenis , or tinctorius. It is coarser-grained, but more brilliant in colour 
than the Indian product, and is used in dyeing. 

The red wood of ELodar, or Calliatour wood, is the product of Pterocar¬ 
pus santalinus . This tree is found in Southern India and conveyed 
to the Coromandel coast. The alburnum is thin and light in colour, the 
duramen is a more or less dark-red, often almost black. It was formerly 
much prized for dyeing. Now it is used for carving, the idols of the na¬ 
tives being fashioned from the wood of the roots. 

The Padouk of Burma, is Pterocarpus macrocarpus, its wood is hard, 
and varies in colour from a light yellowish-red to a dark brick-red. 

The red wood of the Andaman Isles comes from Pterocarpus dalber - 
ioides . It is very resistant and durable ; its colour ranges from dark- 
red to brown. 
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The Kino Pterocarpus ( Pterocarpus marsupium) is the source of the 
gum called Kino. The tree is found in Southern India and Ceylon. The 
colour of the wood varies from yellow to a brownish grey ; darker coloured 
bands run across the trunk of the tree. The wood is very hard and 
durable. 

Pterocarpus Michelei growing in Argentina, (Iba-ra du Chaco), differ 
from the other species in furnishing only a somewhat light wood that 
does not last long, 

Pterocarpus cambodianus (Dorn Khtnongen-Kmer), is found in Cam¬ 
bodia. Its wood is reddish-brown and rather heavy. 

The red mahogany of the Congo is Pterocarpus erinaceus ; this tree 
is said to produce the Kino of Africa and Gambia and is found in tropical 
Africa. It has a hard wood with twisted fibres. 

The Gabon Padotik is Pterocarpus Soyauxii. Its alburnum is rose- 
coloured and thick. The duramen is semi-hard and of a coral-red with 
darker veins ; it becomes very brown on exposure to the air. This wood 
is used in dyeing 

The red sandal-wood of the Antilles, or soft Coral wood, is furnished 
by two species of tree ; Pterocarpus draco and Pterocarpus gummifer , it 
is lighter and less dark in colour than the ordinary red sandal-wood. 

The hardest woods of the various species of Pterocarpus offer an ex¬ 
traordinary amount of resistance to the attacks of insects, especially 
to those of termites. It is this very quality, in conjunction with its pleas¬ 
ant smell, that has caused the sandal wood of Sant alum album to be highly 
prized from the most remote antiquity. It is even spoken of in ancient 
Chinese and Sanskrit books. Seventeen hundred years before the Chris¬ 
tian era, the Egyptians sent to Yemen for sandal-wood. The Buddhists 
used it for making religious statues and for the decoration of their 
temples ; the woods of different species of Pterocarpus are still sometimes 
employed for similar purposes. 

From ancient times until our own days, several authors have -writ¬ 
ten about sandal-wood. In the XV th century, one of them described three 
kinds, a white, a yellow, and a red. Another, writing in 1511, stated 
that the white and the yellow sandal-woods came from Malabar and were 
10 times more valuable than the red variety. 

Sandal-wood oil has only comparatively recently been extracted and 
studied. Probably however it has been known in Ceylon since the IX th 
century and used in embalming the bodies of important persons. 

At the present time the Hindoos and Chinese still use sandal wood 
for burning at religious ceremonies, or rites connected with the worship 
of the dead and a large quantity of the Indian product is thus employed. 

Sandal-wood is also much in request for carving, the manufacture 
of frames, boxes, coffers inlaid with ivory and for coffins. It is one of the 
four sudorific woods (the others being sassafras, China root and guaiacum). 

In South India, Santalum album chiefly glows at an altitude of 2000 
or 3000 ft. in fine soil mixed with gravel or in red clay, but these soils 
must be very well drained and aerated. The tree will grow quite ^ell 
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at lower altitudes, though its essential oil content gradually decreases; 
at 700 ft. the trees are still vigorous, r but the wood has no smell. 

On fairly fertile soil, where the growth of the tree is slow, the w T ood 
is more scented than on rich soil which stimulates its development. 
Owing however to the greater size of the trees, it is possible to obtain 
more essential oil per acre in the second case than in the first. 

In order for Santalum album to grow satisfactorily the ground must 
be slightly shaded by bushes and the climate fairly damp. 

This tree flourished in hedges, or thinly growing forests. In fact, 
it will only grow in the neighbourhood of other trees or shrubs, which has 
caused it to be regarded as a parasite. 

Santalum album can be exploited as soon as the scented portion of 
the wood is w T ell developed. This occurs when the tree has a girth of 60 cm. 
to 1 m., and is between 40 and 50 years old. From this time, the tree 
may be expected to increase in girth 20 cm. in 10 years. 

live-stock and game do much damage to forests of 5 , album by brows¬ 
ing on its leaves. These animals however also crop the grass thereby 
diminishing the danger of files which are of frequent occurrence. Thefts 
of wood are very common ; the natives cut the trees before they are sold, 
in order to find out the perfume content of the wood. 

Santalum album is reproduced from its fruits ; as it beats a liberal 
supply of the latter, there are always enough for the purpose, in spite of 
their being much sought after by birds, especially crows. There can be 
no question of propagation from shoots ; for the roots are as much an ar¬ 
ticle of commerce as the aerial woods. The seedlings are often suffocated 
by grass or climbing plants. 

In India, most of the sandal-wood is produced in the province of 
Mysore, where there is a factory which possesses the sole right of distill¬ 
ing all the wood of the Province and is able to make purchases of wood in 
other centres. 

Santalum album is beginning to be exploited in Tonkin, in the Prov¬ 
ince of Quang-Yen. 

Santalum cygnorum from Western Australia, furnishes the “ Swan 
River Santal Wood ** that is put on the market at Singapore and applied 
to the same uses as the wood of Sant, album. 

The Hasoranto of Madagascar ( Santalina madagascariensis , belong¬ 
ing to the family of the Rubiaceae), produces an essential oil of good 
quality. 

Sandal-wood oil is obtained from these woods by distillation. The 
yield is very variable, ranging from 1.5 to 5 %. The oil is of a more, or 
less light shade of yellow, its smell is faint, but clinging, resembling the 
scent of the rose ; it has a disagreeable pungent flavour. 

In this essential oil have been found: ethers; two levogyric alcohols 
(santalols), having the formula C 15 H 25 OH ; one aldehyde (santalal), 
with the formula C 15 H 24 O : one carbohydrate (santalene) boiling at 
252 0 C. or 252.5 0 C. ; another santalene boiling at 261° C, or 262° C.; a carbo¬ 
hydrate boiling at 130° C. or 140° C.-; santalic acid an oxygenated product 
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to which is due the special smell of the essence and boiling at 2io° C 01 
220° C., (formula C 15 H 24 0 2 ). 

As santalols ought to make up 94 % of the essential oil, it is easy 
to detect any adulteration by determining the amount of these substances; 
should the santalol content sink below 90 %, the oil is no longer 
pure, but no fraud need be suspected if the percentage is above this figure. 

The essential oil of the West Indies is prepared from certain Rutaceae 
(Amyris balsamifera and others), growing in Venezuela and tropical Amer¬ 
ica. It has a far less delicate scent than sandal wood oil. Amyris balsam- 
if era is the balsam of Jamaica, where it is usually known as Rose Wood ; 
it is the Candle Wood of Guadeloupe. 

Sandal-wood, when dried and pounded, is one of the ingredients of 
sachet-powders. The essential oil is not only used in perfumery, but 
also in medicine. 

55 - Clove Oil from Clove Stems (Eugenia. Cariophyl/ata) in the Islands of 
Zanzibar and Pemba. — Gadre, ft. T. (Industrial Chemist to Government, United 
Provinces, Cawnpore) in Journal of Indian Industries and Labour, Vol. I, Pi. i, 
pp. 41 - 47 * Calcutta, Feb. iqsi. 

It is estimated that there are in the Islands of Zanzibar and Pemba 
about 52 000 acres under clove (Eugenia Cariophyllata) cultivation, and 
about 4 700 000 trees in bearing ; the plantations are chiefly owmed by 
Arabs, and a few by Indians. The average output of the African cloves 
has been about 14 000 000 lb. a year but in 1918-19 the yield is reported 
as nearly 29 000 000 lb. The average yield per annum from a plantation 
of about 3 000 trees about 60 years old under European management is 
estimated to be 8 lb. per tree ; 98 trees are planted to the acre. 

The true cloves of commerce are the dried flower buds but the stems 
which primarily were known to contain a fairly large amount of brown 
dyestuff have since been found to contain an essential oil resembling that 
obtained from the true cloves. A sample obtained from a Zanzibar firm 
was found to yield about 3 %of this oil, and to contain about 80 %eugen- 
ol. These results indicated a possibility that the distillation of these stems 
might be successfully practised in India on a commeicial scale, and a con¬ 
signment was delivered to Cawnpore for experimentation 

The stems were soaked in -water over-night and the wet, swollen stems 
were then distilled with steam at a good pressure. A description is given 
of the plant and process employed. 

The freshly distilled oil had a pale yellow colour, which deepened on 
exposure to air and light and turned distinctl} 7 brown when heated in a 
water bath. In aroma and quality it was equal to the best English dis¬ 
tilled clove oil. It had an irritating action on the mucous membrane and 
left a slight burning sensation on the skin. The free eugenol in the oil 
was estimated by the volumetric method of VarlEy and Bolsing- and the 
amount existing in an uncombined state in the oil was found to be 
69.86 %, and the total eugenol usually from 85 to 90 % (Umney's method), 
but up to 95 % has been found. 

[54-55] 
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Data are given for the calculation of the cost of production of the oil. 
The figures refer to actual costs incurred during the experiments describ¬ 
ed above. Tables are given comparing the properties of the oil made from 
clove stems at the Cawnpore Laboratory with those of different sam¬ 
ples of clove oil as quoted by Parry ( Chemistry of Essential Oils\. The 
former is apparently richer in eugenol and consequently higher in specific 
gravity than an average sample of true clove oil, and the difference be¬ 
tween the oil obtained from the two sources should therefore be only in 
quantity and not in quality. True cloves are said to yield up to 20 % 
compared with stems up to 6 %. If however the price of clove oil were 
fixed by the eugenol content, the oil obtained from stems as here de¬ 
scribed should certainly fetch a higher value than an average sample of 
clove oil in the market. 

From- the reports made by a leading and influential firm in India and 
from the author's own experiments, it is considered advisable to use these 
stems as the main source of supply of the clove oil of trade, thus leaving 
the true cloves to meet other needs for which they are greatly in demand. 
As regards the supply of clove stems, it should be possible to obtain them 
with proper organisation, for a comparatively cheap price and in suffi¬ 
cient quantities. 

56 - Notes on Virginian and Turkish Tobaccos: Modes of Production, Supply and 
Demand with Special Reference to Rhodesia and Other Provinces of South 
Africa. — I- Taylor, H. W., The Tobacco Industry, Tobacco Growing Countries etc., 
in The South African Journal of Industries , Vol. TV, No. 5, pp. 465-472. Pretoria, 
June 1921. — II. Idem, Seed Selection in Tobacco Culture, Ibidem , Vol. IV, No. 6, 
PP* 5 & 3 - 574 > pl* 3 * July 1921.— III. Idem, The Culture of Virginian Tobacco, Ibidem , 
Vol. IV, No. 7, PP* 650-662, pl. 4. Aug. 1921. — IV. Idem, The Curing of Tobacco, 
Ibidem , Vol. IV, No. S, pp. 727-732. Sept. 1921. — V. Idem, The Culture of Turkish 
Tobacco, Ibidem , Vol. IV, No. 9, pp 794-799, pl. x. Oct. 1921, and in Bulletin No. 373, 

_ Department of Agriculture, Salisbury^ Rhodesia , pp. i-ro, figs. 7. Salisbury, Dec. 1920.— 
VJ. HeiMmerle, J., Ta culture du Tabac en Rhodesia, in Revue Agricole de Vlie de la 
Reunion , Pt. 2, No. 5, pp. 172-177. Saint-Denis, May 1921. 

The opening article gives a general survey of the distribution of to¬ 
bacco areas throughout the world, but apart from the data relative to the 
production and consumption in the United States, the detailed description 
of areas suitable for tobacco production, including types and quality 
of tobacco produced, is confined to the South African Provinces. The 
succeeding articles relate entirely to South Africa and cover the whole 
field of tobacco production from the preparation of the seedbeds right 
through to the marketing of the cured leaf. 

I. South Africa. — Distributive areas. — The total amount of com¬ 
mercial tobacco produced in Africa is probably not above 70 000 000 lb. 
at present. In the Union of S. Africa the production for 1919 was 14 183 000 
lb. and in Rhodesia 1 467 612 lb. as compared wdth 620 171 lb., in 1918. 
The types of tobacco produced can be divided into four classes, viz. Vir¬ 
ginian (flue* cured) in Rhodesia; Turkish in the Western Provinces;; Pipe 
Tobacco in Transvaal (Magaliesburg); and Cigar Tobacco in Natal. 

E«j 
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Owing to the variable characteristics attached to each type of tobacco 
in each country, S. African tobacco should not be compared with that 
grown elsewhere on the basis of quality, which is a variable term. The 
author however here gives the principal characteristics ot the several types 
produced in S. Africa : — The general methods of cultivation etc. are 
not given in this summary as they are already well known, but certain 
outstanding points have been selected. 

I, III. Virginia. — This varies so much in its natural characteristics 
that the leaf from each producing area is considered separately. A rain¬ 
fall of 25 to 30 inches is sufficient for cultural purposes, provided it is pro¬ 
perly distributed. In Rhodesia, the rainfall is ample and the annual 
distribution fairly uniform, thus rendering this area very suitable for to¬ 
bacco growing (1). 

Varieties . — Rhodesian Virginian tobacco is practically all hue cured 
and varies in colour from lemon-yellow to mahogany and dark brown. Only 
Hester, Goldfinder and South's are grown to any extent. The last variety 
originated under Rhodesian conditions and is especially suited to its local 
environment. In the Union the varieties recommended are as follows : 
For heavy or dark leaf: Improved Clarksville, Boyd, Genuine Pryoi. 
Tennessee Red, Joiner, each to be grown on heavy well fertilised soil. 
Fox medium bright or light red leal : Joiner, Yellow Pryor, Sterling, Hes¬ 
ter, Bullion, Blue Pryor, White Burley each to Be grown on sandy 
loam with moderate application of fertiliser or manure For bright leaf : 
same varieties as for medium bright, to be grown on sandy loam or black 
turf soil with light applications of fertiliser or manure. 

II, III. Seedlings and seed selection. — Notes with reference to seedlings 
and seed selection (II), apply equally to all types of tobacco. An E. or N. E. 
exposure is considered best, and windbreaks are advisable. At the Piet 
Retief Tobacco and Cotton Experiment Station a very effective shelter 
was made with maize stalks held in position by double strands of wire. 
Attention is drawn to the fact that a common mistake is often made 
in sowing too thickly. It is estimated that it properly cleaned and graded 
seed is used 1 oz. is sufficient for sowing 120 sq. yd. of seed bed. (1 oz. 
contains approximately 300000 seeds). Cheesecloth has been found to- 
be the most suitable covering for seed beds. 

According to Schlrffius {Bull. No 139. Kentucky Agricultural 
Exfit. Stn.) } and Trabtjt {Bull. No. 17. Service Botmique , Gouvernement 
General de VAlgerie), only heavy and well developed seed will give good 
results. The fact that imported seed gives unsatisfactory results and that 
the yield from acclimatised seed is invariably larger and the leaf of better 
quality in every respect has been demonstrated conclusively by experi¬ 
ments conducted by the author in the Transvaal and also in Rhodesia. 

The best soil for seedbeds is a deep, light, sandy loam. ' Black turf 
soil is somewhat too heavy, but the author has obtained excellent results 


{1) See R. Oct. 1921, No. 941. {Ed.) 
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by applying sand to turf soil and thoroughly mixing together, the plants 
being ready for transplanting 60 days from the date of sowing. 

III. Soils and Fertilisers (i). — In t giving a full description of the soil- 
preparation before planting and fertilisers, it is stated that as a general 
rule, the best quality tobacco is produced on new lands, which contain 
a large amount of humus, particularly in the case of sandy soils which, if 
cultivated continuously, will not produce leaf of the best quality, re¬ 
gardless of the amount of fertilisers applied, apparently owing to the 
lack of humus. 

As regards fertilisers, according to Jukitz (Study of the Agricultural 
Soils of the Cape Colony), many of the soils in the Cape Province are de¬ 
ficient in phosphoric oxide and similar conditions are said to exist in Trans¬ 
vaal (Rki&ECKB, Bull. No. 81, Union of South Africa , Dept, of Agriculture) 
and in Rhodesia (Biackshaw, Rhodesia Agricultural Journal , Vol. VIII, 
No. 6). ' In the Union the results obtained at several Experiment Stations 
of the Tobacco and Cotton Division of the Department of Agriculture in¬ 
dicate that the following formula is well suited for most tobacco grow¬ 
ing areas :— Nitrate of soda 160 lb., dried blood 200 lb., sulphate of pot¬ 
ash, 200 lb., superphosphates (37 %), 320 lb. The whole is well mixed 
and applied to 1 acre, once in 4 years. A ratio recommended as most 
suitable is 2 Yz % phosphoric oxide to 1 % nitrogen and X % potash, 

III. Rotation of Crops. — Rye is recommended as a suitable crop for 
improving tobacco soils, and should be turned under just before the seed 
heads appear. On very light sandy soils leguminous crops can be used 
with advantage. It is considered that a green manure crop (2) should 
be grown and ploughed under once in 3 years in order to maintain the 
proper supply of humus in the soil. 

III. Transplanting (3). — During October, November and December; 
if planted out later unsatisfactory results have been obtained. The method 
employed depends upon individual conditions, and where irrigation is 
not necessary, transplanting can be done on the level or on ridges. There 
is a tendency on the part of many growers to transplant before the seed¬ 
lings are sufficiently large. Plants should be at least 3 inches in height 
and better stands are secured if allowed to remain until 4 to 5 inches high. 
If the tobacco is to be flue-cured, about 10 to 15 acres is transplanted at 
one time in order to secure sufficient leaf of uniform ripeness and even 
texture to fill a curing barn at each harvest. 

A description follows of the cultivation, topping, suckering and 
ripening. 

III. Methods of harvesting. — The whole plant method has been found 
the most economical for air, sun or fire curing, but for flue-curing the 
' single leaf ' method is generally used. For the first method the easiest 
way has been found to split the stalk to within about 4m. of the ground* 


(1) Experiments in Manuring. See R. Nov. 1917, No. 102 5< (Ed.) 

(2) Nor green manuring, see R. April 19x6, No. 3S7. (Ed.) 

{3) For spacing of plants, see JR. June x917, No. $33. (Ed.) 
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bend the stalk slightly aw,ay from the operator and sever near the ground 
by a sloping cut. The plant is then placed astride a tobacco stick, which 
will carry from 6 to io plants, and is carted to the curing barns, etc. 

In regard to the effect of the two methods of harvesting in respect 
to the weight of cured leaf obtained, Garner (Bull. No. 79. U. S . Dept, 
of Agriculture , Bureau of Plant Industry) has shown conclusively that the 
loss of dry matter is greater when the whole plant is harvested, and the 
weight of the cured product is therefore less than when the tobacco is 
harvested by the single leaf method. 

III.-VI. Cost of Production and Profit per Acre. — This naturally 
varies with labour conditions, etc., but the author found the cost of growing 
tobacco in the Transvaal (1916-17) was approximately 4d. per lb. with an 
average selling price of about 6d. per lb. In Rhodesia the cost of pro¬ 
ducing is about gd per lb., and the present selling price of a normal crop 
is about is 6d per lb It is interesting to compare these figures with the 
existing cost and selling prices in the United States, e. g. the average 
cost in the Burley District of Kentucky is from 26 cents (is id) to 30 cents 
(is 3d) per lb. (Western Tobacco Journal, Vol. XLVII, No. 24). In the 
Dark Tobacco District of the same state the cost of production averaged 
16 cents (8d) per lb. During 1919 Burley Tobacco sold at an average of 
55.8 cents (2S4d) per lb. (Western Tobacco Journal, Vol. XLVII, No 3), 
and dark tobacco at an average price of 24 cents (is) per lb. so that grow¬ 
ers in each of these sections realised larger profits than the growers in 
South Africa. 

I. V. Turkish (i). —■ This tobacco in both the Western Province 
and Rhodesia has good colour, texture, body and burning qualities, but 
its flavour and aroma are not so pronounced as that produced in the 
Levant. Properly handled and matured however it would find a ready 
sale overseas for blending purposes. 

As Turkish tobacco is sun-cured it is essential there should be prac¬ 
tically no rainfall during the curing period. It is preferable if the rains 
cease about 1 month after transplanting. Generally speaking the cli¬ 
matic conditions in Matabeleland are more suitable than in Mashonaland 
where the rainfall is too heavy. In Rhodesia as a whole, the best results 
have been obtained on red clay loams derived from diorite or schist for¬ 
mations. Fertile sandy loams are also xised and give good coloured to¬ 
bacco with good combustibility (2) but lacking in body. 

Varieties. — Plantings almost entirely confined to Kavalla, but in 
the Western Province, Soulook, Samsun, Dubek and Yaca are also grown. 

II Seedbeds , Preparation of Soil, etc. — Similar methods to those 
adopted for Virginia tobacco. 

Location . — Low lying soil is to be avoided as in these areas the crop 
is more liable to white rust (Oidium tabaci). 

V. Fertilisers and Manures . — In Rhodesia these are unnecessary 

(1) For Turkish Tobacco in Cape Province, see R. Jan. 191 u No. 32. (Ed.) 

(3) For Investigations on Combustibility, see R. Aug. 1916, No. S6S. (Ed.) 
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on red day loams, and on sandy loams Kraal manure at the rate of 8 tons 
per acre or a commercial fertiliser (8-20-10 formula) is applied at the rate 
of 200 lb. per acre some time before the crop is transplanted. 

V. Transplanting , Cultivation. — See Virginian 

Topping and Suckering. — This type of tobacco is not topped and 
consequently it is not usually necessary to sucker the plants, and if the 
suckers appear when the' plants are nearing maturity they should be re¬ 
moved. 

Priming . — Small leaves at the base of the plant should be removed 
before the flower head appears. 

V. Harvesting and stringing . — Single leaf method always employed. 

Wilting. — This type of tobacco is allowed to remain in the wilting 
room until the leaf turns pale greenish yellow. Tack of proper supervis¬ 
ion at this stage is annually the cause of considerable loss to growers 
especially in Southern Rhodesia. A description of a wilting room is given. 

Curing (i). — A diagram indicates the various methods of curing 
employed and the types of tobacco cured by each method. The methods 
described include : a) air curing ; b) sun-curing ; c ) fire curing and d) flue 
curing. 

These methods do not differ from the generally recognised methods 
adopted. The barns used in Rhodesia in the two latter cases are also 
described in detail by HemmERIE (VI). 

Regardless of the method used in curing, tobacco can be either in¬ 
creased or decreased in value by the method of handling employed after 
the leaf is cured. The method recommended by Taylor is to bring the 
leaf into condition and place it in bulks or stacks about 6 ft. in height, 
and a packing shed with a conditioning cellar should always be provided. 
Leaf which is harvested ripe but cures out with a greenish colour can be 
greatly increased in value by this method of handling as bulking removes 
the green colour and improves the aroma of the tobacco. When in proper 
condition for bulking or baling, the web of the leaf and lower half of the 
midrib, from tip to butt, should be supple, but the upper half of the 
midrib should be only slightly pliable. 

57 — White Burley Tobacco in Canada. — Freeman*, H. A., in Dominion Department 
of Agriculture, Central Experimental Farm, Bulletin No 45, PP- 1-36. figs. 22, bibliogr. 
of 4 works. Ottawa, Feb. 1921. 

Information concerning the origin of varieties grown in Canada (Broad- 
leaf White Burley, Standup White, Johnson's Resistant), seedbeds and 
seedlings (2), transplanting, soils and preparation of land, rotations, ma¬ 
nuring and fertilising, cultivation, topping, suckering, diseases and pests, 
seed selection, harvesting, curing and curing sheds, handling after curing, 
stripping, marketing, etc. 


(1) For Hxperiments in curing, drying and fermentation, see R. March 1915, No. 2S3; 
jR. Aug. 1915, No. 819. R. March 1916, No. 202; R. Feb. 19* 7 , No. 153; May 191 7 r 
No. 512 and R, Jan. 1919, No. 63. 

(2) See No. 56 of this Review. (Ed.) 
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58 - The ct Pejibaye ” (Guilielma util is), Fruit with High Food Value in Costa 
Rica. — PofeNhoe, W. (Office of Foreign Seed and Plant Introduction, United States 
Dept, of Agriculture) and Jimenez, O. in Bulletin of the Pan-American Union , Vol. LIII, 
No. 5, pp. 449-462, pi. 6. Washington, D. C., Nov. iyci. 

Description of the “ pe jibaye ” or “ chontaduro ” palm ( Guilielma 
utilis Oerst = Badris utilis Benth and Hook) which grows in Costa Rica, 
Panama and Northern South America. It is considered probable that the 
plant found in Venezuela, Colombia and Ecuador described botanically 
as G. speciosa and B. gachipaes is specifically identical with the Costa Rica 
G. utilis . 

The authors recommend the introduction into tropical regions of 
this plant with a view to the extension of its culture so as to place it upon 
the substantial basis of a profitable commercial fruit and give details of 
the climate and soil to which it is adapted and the culture and varieties. 

As regards the composition and food value of this fruit, the following 
figures show the chemical composition compared with other tropical fruits 



Water 

Protein 

Fat 

1 Carbo- > 
hydrates 

Ash 


% 

0 " , 


/0 , 

0/ 

.'0 

Hymcnacea Courbaril . 

... . ■ 15.I 

6.6 

1.6 

73-9 , 

2.8 

Guilielma utilis (boiled) . . . 

. . , 48.8 

2.8 

6.7 

, 40.9 ■ 

0.8 

Banana. 

. 75-3 ! 

i -3 

0.6 

22.0 

3.8 

Avocado (Mexican). 

. 66.3 ; 

1.8 

26.6 
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Avocado (Guatemalan) . . 

. 71.2 

1*7 

20.5 

5-4 

1.1 

Avocado (West Indian). . 

.' 78.6 

1.6 

9.8 

9.0 i 

0.8 


An analysis of ripe, uncooked fruit gave the following result: Starch 
26.90 % ; sugar 4 % ; fat 5.82 %. 

The energy producing value, expressed in calories amounts to 1096 
as compared with 1564 H. Courbaril , approximate average of 1000 avo¬ 
cado, and 459 banane. From the point of dew of economic value, how¬ 
ever, the “ pejibaye and the avocado occupy the first places, owing to the 
somewhat disagreeable odour and taste of the apparently highly nutri¬ 
tious H. Courbaril fruit. 

The author describes the various ways in which the fruit is prepared 
for food. An experiment made by Dona Amparo be Zeee don, based upon 
a suggestion of Werckee has given excellent results, viz. the paring of 
boiled fruits, removal of seed and oven drying for several hours. The 
water is extracted but the fruit retained its form, colour and general char¬ 
acter. Six months later the dried fruit when boiled for half an hour 
regained the consistency and flavour of the boiled fresh “ pejibaye 

In addition to the fleshy portion of the fruit, the hard white kernel 
which contains a large quantity of oil, is eaten ; the terminal bud can also 
be used as a vegetable but would necessitate the destruction of the palm 
and is therefore not worth consideration. 
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59 - Forestry in China. — Eepubhc or China , Government Bureau or Economic Informa¬ 
tion Bulletin , S. i, No. n. Pekin-Sfcanghai, May 6, 1921. 

China's progress in forestry during 1920 was significant. Develop¬ 
ments in the year included: 1) the establishment of the Shantung Fo¬ 
restry Bureau ; 2) the extension of afforestation to all the provinces ; 
3) the activities of the Provincial Forestry Station at Nanking ; 4) the 
co-operation in the planting of trees by Kansu-Haichow, Peking-Han- 
kow, and Tientsin-Pukow Railways ; 5) the cultivation and distribution 
of plants ; 6) the increased interest of district magistrates, agricultural 
associations, companies and individuals. 

The number of plants produced during the year totalled about 
130 000 000 and the cost of cultivating and planting them amounted to 
nearly $230000 (£ 1 = $8.46). The institution of Arbour Day augured 
well for the future. The expansion of this practice of planting trees among 
all classes of the community must be included among last year's deve¬ 
lopments. 

The Kiangsu Provincial Forestry Station was established in 1916. 
The yearly estimated expenditure was $34,000, which was approved by 
the Provincial Assembly and appropriated by the Financial Commis¬ 
sioner of the province. The area under cultivation is 34 000 " mow " 
(1 mow — 1 / 6 acre) with 25 000 000 trees. There are also three gardens 
for the cultivation of shoots, occupying an area of 371 “ mow ", and three 
branch stations. Two more branch stations are under, consideration. 
Students are trained at the Central station for a period of three years, and 
after this course they are sent to their districts to specialize in the industry. 
There are three afforestation stations and three gardens for the culti¬ 
vation of plants in Shantung which occupy a total area of 2 000 “ mow "; 
the annual expenditure appropriated by the Provincial Financial Commis¬ 
sioner is $22 000. 

The Government Railways which stand in need of a continuous sup¬ 
ply of timber, are taking steps to plant trees for their own use. The 
Kansu-Haichow r Railway has appropriated a sum of $17 000 for forestry 
purposes. Three afforestation stations, each 120 “ mow ” in extent and 
the planting of 4 000 000 trees on each side of it? track, are the result 
of its enterprise up to the present time. In the estimated expenditure 
of the Tientsin-Pukow Railway a sum of $6 000 has been appropriat¬ 
ed and trees already planted on this line number 850 000. Two gardens 
for the cultivation of plants have also been established. The Peking- 
Hankow Railway has assigned a large area for afforestation purposes in 
Honan. 

In Central and North China there are 21 afforestation establishments 
occupying in all an area of 15 000 “ mow " and having a total annual ex¬ 
penditure of $106 000* The largest and most prosperous afforestation 
area is situated in the North of Kiangsu near Yengchow, where bjetween 
3 000 and 4 000 trees are grown every year. In addition specialist sehools 
have been established in many provinces, notably in Anhwei, Chekiang, 
Hupeh, Szechwan, and Shansi. It has been estimated that 25 % of the 
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I 800 “ hsiens (departments) in China are now engaged in this work, which, 
it is hoped, will in due course transform many barren tracts into rich forets. 

60 - The Forests of the United States as a Source of Liquid Fuel Supply. — 

Hawley, R. C. (Yale University, New Haven, Conn., U. S. A.), in The Journal of 
Industrial and Engineering Chemistry, Vol. XIII, No. 11, pp. 1059-1060. New York City, 
Nov. 1, 1921. 

The purpose of this paper is to present a concise statement showing 
the amount of wood available for conversion into liquid fuel which can be 
produced annually on the forest lands of the United States (Alaska and 
insular possessions excluded). 

The forest area of the United States is as follows : 

Area and, Growth of the Forests of the United States . 


Area forested 
Acres 

l 

Character ; 

Present Growth 
Cub Ft. 

Possible Growth 
! Cub Ft. 

245,000,000 

Second growth 

5 > 995 > 000 /> 00 

j 

1 14,700,000,000 

81,000,000 

Forest wasteland on which nothing ! 

Nil 

1 4,860,000,000 


can grow without reafforestation 



137,000,000 

Virgin forests. 

Nil 

8,220,000,000 

465 , 000,000 

■ 

5 , 993 , 000,000 

J 27 , 780 , 000,000 

1 


To-day the annual growth of wood is approximately six billion cu¬ 
bic feet. The possible growth, provided the lands are properly restocked 
after cutting, and protected, is conservatively estimated at twenty-sev¬ 
en and three-quarters billion cubic feet per year. Not all of this annual 
growth would be available for manufacture into liquid fuel, as provision 
must be made for lumber and numerous other forest products. 

Each year approximately twenty-six billion cubic feet of wood (far 
in excess of the present growth .and taken principally from the accumu¬ 
lation of virgin timber) are removed from the forests, distributed as shown 
in the following table. 

Amount of Wood Removed Annually from the Forests of the United States. 

l~ 

- . ■ Equivalent in Standing 

Lut i Timber Cub Ft. 

_ _ _ _ ! 


Eumber., » 8,913,300,000 

Fuelwood.| 10,450,000,000 

Oilier products.| 4,955,000,000 

Destroyed by fire, insects and fungi.j 1,739,000,000 


Total . . . J 26 , 048 , 915,000 


[ 59 * 60 ] 
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Out of this total cut, at least 4 800 000 000 cubic feet of the lumber 
are lost through waste in the woods and at the mills. Adding to this 
the 1 730 000 000 cubic feet destroyed by fire, insects, and fungi gives 
a total of 6 530 000 000 cubic feet of wood annually wasted which should 
be available for liquid fuel, without encroaching upon the supply needed for 
other purposes. Furthermore, the possible annual growth (27 750 000 000 
cubic feet) exceeds the annual requirements (26 000 000 000 cubic 
feet) by 1 750 000 000 cubic feet, furnishing an additional 1 750 000 000 
cubic feet), for liquid fuel. Finally, the increased growth which will fol¬ 
low intensive forest crop management,- particularly the remdval of small 
wood in thinnings, should amount to not less than 10 per cent of the 
possible growth, or 2 750 000 000 cubic feet. This gives a total of 
11 000 000 000 cubic feet, as summarized below. 

Estimate of Amount of Wood for Liquid Fuel winch could be secured from 
Forests of the United States without Encroachment upon Supply of 
other Forest Products. 


, Cubic feet 

Waste in the wood and at the mills .... ; 4,800,000,000 

Eosses from fire, insects & tungi.(taken out m thinnings) \ 1,730,000,000 

Excess of possible growth over annual cut (taken out in thinnings) , 1,750,000,000 

Increased growth due to more intensive crop j 

management..■ (taken out in thinnings) . 2,750,000,000 

I Total ... 11 , 030 , 000,000 

i 


In making a calculation of how much liquid fuel this 11 billion 
cubic feet of wood will produce, a cubic foot of wood is taken as weighing 
30 lb. and a ton of wood as yielding 15 gallons of alcohol. On this ba¬ 
sis the 11 000 000 000 cubic feet of wood will furnish an annual output 
of 2 475 000 000 gallons of alcohol or 33 per cent, the total amount of 
alcohol needed to replace the present output of gasoline. 

The cost of the raw wood laid down at the manufacturing plant is 
estimated to average 25 cents per gallon of alcohol produced by present 
methods, although where the proper region and species are chosen this 
figure may be reduced to 7 cents a gallon. It remains for the chemists 
to develop improved methods for utilizing the cellulose more completely, 
thereby increasing the output of liquid fuel secured from a ton of wood. 

Professional foresters may be expected to co-operate fully with the 
chemists in their efforts to utilize wood as liquid fuel for at least two 
reasons : firstly, because utilization of waste in the woods and at the 
mills clears the forest of material now unsaleable which is often a danger¬ 
ous fire and insect risk, and secondly, because the opportunity to dis¬ 
pose of small trees in thinnings will make more intensive forestry possi¬ 
ble, and this in turn will increase the quality and quantity of forest crop 
production. s 
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It is realized that the utilisation of wood as liquid fuel on a large 
scale is not likely to come for a decade or more. In order to have avail¬ 
able when needed the largest possible annual supplies of wood, forested 
areas must without delay be protected, scientifically cut, and completely 
restocked. For this reason the Author asks for the support of the American 
Chemical Society in providing for the more satisfactory control of the 
nation's forest resources. 

LIVE STOCK AND BREEDING. 

hygiene 61 - Intarnational Conference for Defence against Epizootic Disease, Paris, May- 

June 1921. — Masse A., in Combtes rendm des seances do VAcadhnie d*Agriculture 
de France (Meeting of June i, 1921). Vol. VII, No 21, pp. 481-487. Paris, June 1921. 

At this International Conference all the States of Europe were repre¬ 
sented as well as a large number of the States of North and South America, 
Asia and Australia. 

The conclusions arrived at may be summarised under 3 heads: 

1) As regards rinderpest, it was decided that as soon as this disease 
makes its appearance in the territory of any State, it is the duty of the 
neighbouring States to close their frontiers not only to cattle, but at the 
same time to other species of animals which not being susceptible to the 
disease, are not generally regarded as likely to spread it. 

Owing to differences of opinion regarding the pig as a carrier of di¬ 
sease germs, the Conference was of opinion, that the scientists of the differ¬ 
ent countries should be requested to direct their investigations to the 
danger of infection caused by the transport of certain animals, and even 
of some animal products, including frozen meat. The Delegate of Po¬ 
land drew the attention of the Conference to the fact that to require the 
destruction of all animals suffering from rinderpest (a disease very gene¬ 
rally prevalent to a greater or less degree) would entail the complete de¬ 
struction of stock, and the Conference in the light of this objection limited 
itself to passing a resolution recommending the various Governments to 
enforce the destruction of animals attacked by rinderpest. 

It was next laid down that the first duty of infected countries towards 
their neighbours was to warn the latter immediately of the presence of 
serious diseases and to keep the neighbouring states informed of the, mi¬ 
nutest details connected with the course of the malady. 

2) The second question dealt with the measures that should be 
taken by th§ States to guarantee that all stock imported into other coun¬ 
tries is perfectly healthy and free from any suspicion of infection. The 
Conference decided, that a period of quarantine before shipping would 
best serve the purpose. It also considered it highly desirable that the 
States should agree upon an identical form of certificate, giving guarantees 
of equal value from whatever country the stock was imported. 

3) Thirdly the conference decided to establish a permanent bureau 
at Paris for the purpose of studying the measures to be adopted against 
epizootic disease, and of publishing an international Bulletin containing 
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precise information respecting the sanitary condition of each country 
as regards rinderpest, foot-and-mouth disease, contagious peripneumo¬ 
nia, anthrax, sheep-scab, rabies, glanders, dourine and swine-fever, ps well 
as reports of the researches carried on in the different laboratories. 

62 - Mexican Whorled Milkweed (Asclepias Mexicana), a Plant Poisonous to 

Live Stock in the United States. — Marsh, c d., and Clawson 1 , a. b., in U . S. 
Department ot A »n cult me. Bulletin 969, 16 p., Tables 7, Plates 2. Washington, 
October 1921. 

Asclepias mexicana , which grows in California and Nevada, has long 
been considered a stock-poisoning plant particularly dangerous to sheep, 
but nothing was definitely known as to the symptoms produced by it, 
or its toxic dosage. 

The experiments made on sheep by the Authors have shown, that it 
produces effects similar to those caused by the other Whorled Milkweeds 
viz., A. galioides (1), A. pumila and A. verticillata var. Geyeri. 

A . mexicana is about equal in toxicity to A. ptimila and about % as 
toxic as A . galioides. The lethal dose is 6 times that of A. galioides , but 
about y 2 that of A. pumila. 

63 - Contribution to the Study of the Tuberculosis of Domestic Animals in Reference 

to Human Tuberculosis {2). — Grilli, V. (Veterinario, Campobasso), in La CUnica 
vetcrinaria , Vol. XI^IV, No. 18, pp. 518-533. Milan, September 30, 1921. 

The author bases his remarks upon his personal observations which 
cause him to consider that cattle, swine and poultry can become infected 
with tuberculosis by the ingestion of food containing the bacilli of human 
tuberculosis. 

These facts taken in conjunction with data collected by numerous prac¬ 
titioners and experimentalists, amongst whom is Dr. Carlo Sarti of the 
Institute of Hygiene of the Royal University of Modena (who succeeded 
in communicating both the human and bovine form of the disease to a 
dog by mouth, peritoneal and blood infection), would seem to prove that 
Koch's bacillus, whether taken from man or cattle,.is capable of infecting 
other animals. This micro-organism which is resistant to acids, immobile 
and essentially parasitic, is the commonest bacillus found among living 
beings and the one which owing to its latency makes the most victims 
throughout the animal world, for it spares no class and attacks equally 
mammals, birds, reptiles, amphibians and fish. 

It thus follows that the morphological, cultural and other differences 
observed in the bacillus according to the species of its host, only denote 
the transitory forms that the micro-organism is able to assume. Accord¬ 
ing to Behring, the bacillus would seem to adapt itself to the medium in 
which it lives, thus acquiring a greater ox less degree of virulence accord¬ 
ing to the organism from which it is derived and the organism it infects. 

Even in very different races of men or cattle, the bacillus can acquire 


(x) See R. Jan. 1931, No. 68 . (Ed.) 

(2) See R. Oct, 1921, No. 973, ( Nd .) 

[61-63] 
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rich powers of infection, that it can be used in preparing vaccines such 
as F rie dmann's for prophylaxis against human tuberculosis, or Klimmer's 
(Miessner’s) , which is recommended by the Dresden Institute of Veteri¬ 
nary Hygiene as a prophylactic against bovine tuberculosis and is prepar¬ 
ed from tuberculous material obtained from cold-blooded animals. 

64 - Detailed List of Horse Strongyles in the Punjab, India. — boulenger, c. i,. 

(Pathological laboratory, Punjab Veterinary College, fiahoie), in Parasttolo y f Vol. XIII, 

No. 4, pp. 315-326, figs. 5, bibliography of 30 works. Iyondon, November 1931. 

The author gives the anatomical characters and geographical distri¬ 
bution of the following intestinal worms : Strongylus equinus — S. edentatus 
— 5 . vulgaris — 0 esophagodontus robustus — Triodontophorus minor — 
T. intermedins — T. brevicauda — Poteriostomum imp arid entatum — Cy- 
clicostomum coronatum — C. labiatum — C.porulatum — C. longibursatum — 
C. minutum — C. calicatum — C. goldi — C. catinatum — C . pseudocatina* 
turn — C. pater alum — C. nassatum — C. insigne . 

65 - Resistance of Various Breeds of Donkey to Skin Disease. Observations made 

in Tunis. — See No. 81 of this Review. 

66 - The Firoplasmosis Of Indo-China. — Schein, M. II., in Bulletin A^Hcole <le 

rinstitut Scientifique de Saigon, Year III, No. 9, pp. 269-282, 1 plate. Saigon, 

September 1921. 

The author first gives a general description of the symptoms, evolution 
and etiology of these affections, and then studies the various parasitic 
forms met with in Indochina, mentioning the different characters distin¬ 
guishing them. 

I. — Bovine Piropeasmosis. — A) Piroplasmoses * of the bigeminmn 
type . — It has not yet been possible to determine the species to which the 
Indo-China type belongs, but it is most probable that it should be relegated 
to Piroplasma bigeminum properly so-called,.and not to either P. diver gens, 
or P. argentinum. ' The author has not found such severe cases of infec¬ 
tion in Indo-China as in other countries, where he has seen 1 out of 3 red 
blood corpuscles attacked. In Indo-China, even in the most serious cases 
only 1 in 50 of these corpuscles is infested by the parasite. 

In this type of bovine bigeminum , the nuclear apparatus appears rel¬ 
atively large as compared to the mass of the haematozoon. The red cor¬ 
puscles even when invaded bv the parasite, show no apparent signs of 
alteration. 

The presence of this form of bigeminum was observed by the author 
first at Nhatrang, in the calves used to supply the virus for the repeated 
transmission of rinderpest; other forms belonging to the type Gonderia 
occurred at the same time. The development of rinderpest revealed the 
two latent infections; it was extremely difficult to say whether the two 
types discovered represented two distinct species, or merely two forms in 
the life-cycle of a single species, all the more so seeing that many of the 
parasites appeared in intermediate forms which might be transition forms. 

Although much smaller forms than G. mutans were found in all the 
animals, the presence of the bigeminum type was only discovered in about 
% of the calves. 
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Of recent years, P. bigejninum has only appeared at ISThatrang very 
exceptionally, in less than 0.5 % of the cases, whereas the small form is 
as common as in the past. 

It seems therefore, that it is necessary to acknowledge the existence 
in In do-China of the two different species. 

The disease caused by the bigeminum type corresponds entirely with 
the general description given. This haematozoon can kill the adult ani¬ 
mals in which it has developed, unless they have been rendered resistant 
in their youth by an attack of the same parasite. 

B) Gonderia (or Theileria ) mutans Type. — It may be said, from the 
information received, that nearly all the animats of the Nhatrang district 
are carriers of this parasite. On the other hand, no one has yet reported 
its presence elsewhere in Indo-China though it must certainly exist there, 
especially in places in the neighbourhood of forests. 

Four forms of this parasite have been described. In the great majority 
of cases, only one parasite is found in each infected corpuscle, not infre¬ 
quently 2 are met with, and certain animal carriers have more corpuscles 
containing 2 haematozoa than others. The author has sometimes found 
a larger proportion of corpuscles than in the case of the bigeminum type : 
one parasitised for 8 healthy. The infected corpuscles do not appear to 
be altered in any way. 

The parasite does not seem to be pathogenetic and it occurs, although 
in small numbers, in animals giving every sign of perfect health. 

Since, however, the development of diseases of different kinds (rinder¬ 
pest, barbone), inanition, repeated haemorrhages all cause a rapid and 
sometimes considerable increase in the number of the haematozoa (which 
show's that the organism is certainly obliged to fight against them), an 
equilibrium is only attained when the host is able to make full use of all 
the means™ at its disposal. 

G. mutans may therefore have something to do v with the complications 
that arise. 

Certain authors affirm that this form never causes haemoglobinuria; 
SchEin however has observed this affection in many individuals, but 
always in cases where the haematozoon had been aroused by the out¬ 
break of rinderpest. 

He has several times seen (always associated with G. mutans ), para¬ 
sites belonging to the remarkable group of anaplasms. The infection is 
light, only 2 to 5 of the parasites being found per 1000 corpuscles. The 
presence of this form has never been known to occasion any special 
disturbance. 

II. — Bueeaeo Piropeasmosis. — A) Bigeminum type. — A para¬ 
site of this kind was discovered in a buffalo that had been used in rinder¬ 
pest experiments and been cured of that disease. Very few of the haema¬ 
tozoa were found in the blood when it was examined. The blood had 
been injected without any result into another buffalo, a calf and a kid, 
in which P. bigeminum had not * been discovered. According to the Au¬ 
thor, however negative results do not prove anything, but as this form 
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differs morphologically from P. bigemimm it is most probable that we have 
here to do with a distinct species. The author proposes to call this para¬ 
site Piroplasma bubali , until more precise data are obtained. 

B) Theileria mutans type (?) = Nuttalia bubali (?). ~~ In 1908, 

the author reported, in the Annales de I’InstUut Pasteur, a bacillilorm piro- 
plasm as being present in the buffaloes of Indochina, and since that date, 
this parasite has frequently been found in the young buffaloes of that 
country. The most common form of this haematozoon is ovoid. The 
bacillus form is shorter and thicker than the parasite found in ordinary cat¬ 
tle, and the nuclear mass does not show the characteristic transverse division 
into two portions. This leads the author to believe, that it is a distinct 
species, especially since the different endoglobular parasites appear to be 
strictly specialised as regards their host. Further, after the blood has 
coagulated, the bubalin serum is much lighter and less coloured than cattle 
serum, greatly resembling that of the horse. Thus the blood medium seems 
to be very different in the case of the two hosts. 

The probable systematic position to be assigned to the small piro- 
plasmic forms of the buffalo is considered in the study of horse nuttaliosis, 
for they seem nearly related to the parasite producing this disease. 

III. - Ovine Piroplasmosis. - The small number of forms that 
have been studied prevents the parasite of this disease being classified 
with any certainty, but it is not a piroplasm properly so-called and its 
pathogenetic power has not yet been determined. Indeed some of the forms 
examined give the impression of being nearly related to Nicollia quadri - 

, gemina from their resemblance to the figures given by Prof. Nuttae. No 
conclusion can however be arrived at owing to lack of data. 

IV. — Horse Piroplasmosis. — Nuttalia equi. — In 1910, the Author 
reported the existence in Nhatrang 0 f a horse piroplasmosis due, accord¬ 
ing to Prof. Nuttae’s determination, to Nuttalia equi . This parasite had 
never been found in such large numbers. It occurred in nearly every form, 
oval, annular, tear-shaped etc., but never in true bacillus shape, although 
some fusiform or shuttle-like forms presented a certain resemblance to 
bacilliform parasites,, but, contrary to what occurred in the case of Gondcria 
[Theileria) mutans , they are not functionally differentiated micro-organisms 
(gametocytes). The nuclear mass is n$ver clearly separated into the two 
consecutive masses that had been pointed out by M. Sergent, and noticed 
by the author in the bovine bacillary form in Indo-China. 

For the same reason, the small form found in the buffalo, which never 
assumes this, aspect, appears to be nearer akin to* the Nuttalia of the horse, 
than to the bovine.species of Gonderia {Theileria). If this view is correct, 
and the classification adopted by M. Sergent is adopted, this parasite 
should be called Nuttalia bubali. 

V. — Dog Piropeasmosis. — The parasite inducing this disease, 
'like the buffalo piroplasm, and for the same reasons, would appear to be¬ 
long to the genus Nuttalia. 

Although ticks are certainly responsible for the great majority of the 
forms of pirosplasmosis, the Author has not been able definitely to prove 
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their complicity. As however the buffalo of In do-China does not readily 
allow itself to be examined by a European, the presence of ticks may 
easilly have escaped notice. Further the study of the ticks of Indo-China 
has scarcely been begun. 

67 - Diseases of Live Stock in Fiji. — See No. 85 of this Review . 

68 - Piroplasmosis due to Theiieria parva in North Africa. — pricom, a. (Dire- 

zione Veterinaiia di Tripolitania), in La Ciimca V eUr maria, Vol. XI v IV, Iso. iS, 
pp. 503-512. Milan, September 30, 1921. 

The blood of animals infected by a disease prevalent in certain parts of 
North Africa is found to contain Theileria parva , and at the same time 
Koch's corpuscles, which are supposed to be characteristic of the South 
African Coast-fever, are present in the spleen and lymphatic glands. The 
occurrence of these corpuscles has already been recorded by the author as 
a guide to diagnosis. 

Carpano described at the same time the life cycle of the parasite in 
the spleen and lymphatic glands. The description of the clinical form 
(with lesions of the abo f masum) given by Vbiat in connection with the di¬ 
sease which exists in Morocco, agrees with that of Carpano and the author. 
These observations do not prove the presence of Coast-fever in Eibya, 
and no fact hitherto reported in any way demonstrated its existence in 
the country. The three epizootic diseases observed by the author in Tri¬ 
poli and the disease which Carpano describes at Bengasi, may be regarded 
as having been imported from the neighbouring French Colonies of North 
Africa. They xnight be termed “ epizootic diseases of cattle grazing- 
grounds ”, to signify that they are not necessarily connected with the local¬ 
ities where they develop, but are imported with the cattle. 

Coast-fever under the climatic conditions of the Maritime region of 
Eibya has so far been a summer disease only. 

It is unlikely that Hyalomma aegyptmm is the agent of the transmis¬ 
sion of coast fever which is probably due to some species of Rhipicephalus 
and amongst others to R. sanguineus . 

The name “ Mediterraean Coast-fever ” cannot at present be justified. 
Until the contrary has been,proved, it may be assumed that this disease 
does not exist in Sicily, Sardinia or South Italy. It has been stated, that 
the cattle of Southern Italy are immune to this fever, but the author reports 
that those of Sardinia and Sicily, as well as the animals of the podolic 
breed commonly kept in South Italy have been known to contract the di¬ 
sease. No cure exists but the author obtained excellent results with the 
following prophylactic methods : 

a) The slaughter of all sick and infected animals. The flesh of 
cattle killed at the beginning of the disease has all the characters of sound 
meat. As was to be expected, it was used for human consumption without 
the slightest. ill effects. 

‘ 6) Destruction of the ixodes ; x) on the bodies of living animals by 
the use of the following mixture : 250 gm. of green soap dissolved by the 
action of heat in 2 litres of water to which are added by degrees, stirring 
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carefully all the time, 8 litres of crude paraffin (the short duration of the 
outbreaks renders it unnecessary to make tanks, or use arsenical baths ; 
2) on the ground, by burning ; red hot sheets of zinc covered with hot em¬ 
bers are passed slowly over the ground. 

As these cattle are butchers’ beasts, losses can be reduced to a mini¬ 
mum as the meat is always fit for use. 

69 - Note on the Trypanosomiasis of the Dromedary (Debab) (1). — Skroent, h. 
and Donatien, A., in Archives des Insfituts Pasteur de VAfrique du Nord , Vol. I, Part 2, 
pp. 179-184. Tunis, July i92r. 

As a result of their researches on the course of dromedary trypanoso¬ 
miasis, the authors state that it much resembles human malaria, the best 
known of haematozootic diseases. 

The acute stage in which death may supervene during a prolonged 
access of fever, is followed by a chronic stage ending in recovery or cachexy. 
This chronic stage is marked by sudden relapses, only lasting from 1 to 
2 or 3 days, with intervening periods of calm during which the disease 
is latent, there is no fever and the peripheral blood is free from para¬ 
sites. These conditions may continue from a fortnight to several months. 
These long latent periods preserve the virus of one season in a condition 
suitable for conveyance the following year by insect carriers. Hence the 
difficulty of adopting any prophylactic measures against these diseases, 
in which the vertebrate is the reservoir of the virus. 

70 - Critical Study of Some of the Nematodes of Camels in India. — Bout,encer, 

C. Iy« (Pathological laboratory, Punjab Veterinary College, Eahoie), in Parasitology, 
Vol. xrxx, No. 4, pp. 311-314, figs. 3, bibliography of 6 works. London, No¬ 
vember 1921. 

The author gives the anatomical characters and geographical distri¬ 
bution of the following species of nematodes found in the Indian camel: 
Haemonchus longi stipes and Nematodirus mauritanicus Maupas and Seurat 
1912. 

71 - The Animal Parasites of Foxes with special Reference to some Species of 
Hookworms (Uticinaria) (2). — I. Riley, W. A. (Chief of the Division of Entomology 
and Economic Zoology, Department of Agriculture, University of Minnesota, Minneapolis), 
An Annotated I4st of the Animal Parasites of Foxes, in Parasitology , Vol. XXIX, No. j, 
pp. S6-96, Bibliography of 34 works. London, March 192X, — II. Riley, W. A. and 
Fitch, C. P (University of Minnesota, St, Paul), The Animal Parasites of Foxes with 
special reference to Hookworms, in Journal ot the American Veterinary Medical Asso¬ 
ciation, Vol. BIX, New Series, Vol. 12, No. 3, pp. 294-305, bibliography of 8 works. 
Washington, June 1921. 

The industry of breeding foxes, especially silver foxes, for the sake 
of their fur (3) has increased enormously of late years, but the breeder 
has paid hut little attention to the few parasitic diseases attacking these 


(i) ( See: A. Dec. 1918, No. 1368; R. Nov.-Dec. 1930, No. 1139; A. Nov. 1931, 
No. 1133. (Ed.) 

{2) See R . July i92r, No. 736. (Ed.) 

(3) See R. August 1921, No. 846. (Ed.) 
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animals, which in their natural condition appear to suffer little in this 
respect. 

Now however when any factor affecting the health of the foxes or 
the condition of their coats, is of great economic interest, a careful study 
of the parasites infesting these animals is of considerable importance. 

With the object of contributing to the knowledge of the parasitic af¬ 
fections of the fox, the authoi gives a detailed list, together with notes 
on the synonymy, anatomical characters, life-history and pathogenetic 
importance of the following animal parasites belonging to 9 orders, and 
to the following respective number of species : Protozoa 4 — Cestodes 
16 — Trematodes 10 — Nematodes 20 — hinguatules 1 — Mites 3 — 
Ixodes 12 — Mallophaga 2 — Siphonapteia 6. 

II. — The examination of certain specimens of faeces from three 
fox-farms showed that the severe losses among these animals, when kept 
under insanitary conditions, were chiefly due to parasites belonging to the 
genus Uncinaria. 

A considerable number of hook worms have been reported for the 
fox. The authors mention the 3 most important species : Ancylosioma 
caninum, Uncinaria criniformis and Uncinaria fiolaris. and give a detailed 
description of their anatomical characters and life-history. 

Symptomatology. — The common symptoms of hookworm infesta¬ 
tion are emaciation, poor coat and general cachexia. These conditions 
are however produced by causes other than hookworms, and the only 
sure method -of making a positive diagnosis is an examination of the faeces. 

Prophylaxis. — It is most important that animals found infested 
■with hookworms, ascarids or coccidia should not be accepted by,the breeder 
before being subjected to thorough medical treatment at the seller's risk. 
Where this is not feasible, the animals should be isolated for a few days 
after purchase, carefully examined and treated if necessary. 

In the construction of yards, great attention ought to be paid to drain¬ 
age to avoid the passing of infection from pen to pen. For various reasons 
it is preferable to have the pens separated by a distance of 1 % ft. to 2 ft., 
to allow for drainage. 

Advice is given as to the hygienic measures to be adopted for the floors 
of the pens, so that the soil may be easily disinfected. For this purpose 
the authors suggest spraying with burning oil. 

Treatment. — The authors give the treatments recommended by 
Hansen, Hall, Darling and Smillie (i). The most practical method 
would seem to be the following : a capsule of oil of chenopodium, containing 
1 to 3 minims according to the strength of the animal, is given about 
one or two hours after a small meal hidden in a piece of meat ; 4 hours 
after the dose of oil, a large ration of liver, which acts excellently as a 
cathartic, should be fed to the patient, and the treatment repeated after 
xo days. 


(j) See R. December 1921, No. X’34. # (£«£.) 
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72 - Cystoid Forms of Taenia serial is in the Psoatic and Dorsal Muscles of 
Wild Rabbits and Hares in Sardinia. — Galbusera, s., in OtormU M Medicina vctc- 
rinaria , Vol. LXX, No. 44, pp. 657-660. Turin, October 29, 1921. 

The author gives a brief summary of the discussions respecting the 
life-cycle and parasitism of Taenia serialis which differs from Taenia 
coenurus (Coenurus cerebralis) , in the fact that its cystoid form is of some¬ 
what rare occurrence, whereas this stage of T. coenurus is well known 
to all veterinary surgeons and meat-inspectors. The author states that 
the cystoid form of T. serialis is frequently found in the wild rabbits and 
hares of Sardinia. Cobbold and Cagny have also met with it in the squirrel, 
and Stiles has found it in the horse, in the United States. 

Although all other observers say that the usual habitat of this cystoid 
form are the large serous cavities and the subcutaneous connective tissue, 
the author has seen it only in the interior of masses of muscle, especially 
in the psoatic and dorsal muscles. 

73 - Researches on the Rate of Growth of the Dairy Cow. Extra-Uterine Increase 

in Weight. — Brody, S. and Ragsdale, A. C. (Department of Dairy Husbandry, Uni¬ 
versity of Missouri Agricultural Experiment Station, Columbia), in The Journal of 
General Physiology, Vol. Ill, No. 5, pp. 623-633, Tables 5, bibliography of 14 works. 
Baltimore, May 1921. 

The growth period of Jersey and Holstein cows is made up of at least 
3 cycles ; two extra-uterine cycles, with maxima at about 5 and 20 months 
after birth, and one intra-uterine cycle, the maximum of which has not 
yet been determined. The equation of an autocatalytic monomolecular 
reaction was found to give very good results when applied to the cycle 
having its maximum at about the 5th month. The values obtained from 
this equation in the case of the cycle reaching its maximum at about the 
20th month were higher than the observed values, probably owing to 
the retarding effects of pregnancy and lactation. 

74 - Lactic Secretion in an Unmated Mule (1). — Girotti, n. (Veterinarfo, Padua), 
in La Clinica Vet&rimria, Vol. XLIV, No. 18, pp. 523-526. Milan, September 30, 1921, 

The author describes a case (noticed by himself and verified by one 
of his colleagues), of a strong, healthy unmated mule 9 years of age, yielding 
a daily average of 3 to 4 litres of milk of normal quality from April-Oc- 
tober 1920. The lactic .secretion was again produced, without any sti¬ 
mulation and with symptoms of ff heat,” as soon as green feeding was 
resumed in the spring of 1921. It was however less abundant," being 
1 litre a day if the animal was milked daily, and much less if some days 
were allowed to elapse without milking. The mule was always in excellent 
health. 

As the lactic secretion continued all the time of the regular periods of 
“ heat ” it may be supposed that it was at all events largely due to a 
hormone produced by the ovule and ovary. 


(1) See R. Jan. 1020, No. 98. {Ed.) 
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75 - Experiments made in Egypt on the Digestibility of Bersim {Trifolium 
alexandrinum) (i). — Prescott, J. A., in Bulletin No. 5, Sultanic Agricultural 
Society, Technical Section , pp. i-io, Tables 11. Cairo, April 1920. 

Report of experiments covering a period of 5 days conducted in 1916- 
17 with sheep (of Leicester origin and local breeds), fed four times daily 
with fresh bersim. Determinations of the digestibility of two varieties 
of bersim were made (" Dahl " and " Misqawi ”). The results obtained 
are shown in the following Table. 


Digestibility of each Constituent digested , vars . Fahl and Misqawi . 



Total 

organic 

matter 

Total 

nitrogenous 

matter 

Albumi¬ 

noids 

Ether 

extract 

Woody 

fibre 

Carbo¬ 

hydrates 

Fahl 

January 2 .... . 
February 2. 

68.x % 
63-7 

74.8% 

67.6 

73-r % 

6X.9 

59-0% 

55*2 

45.6 % 
47.O 

76.9% 

7i-3 

Misqawi 

Average of 7 determi¬ 
nation from | cut¬ 
tings. 

69.4 

73 -° 

. 

69.2 

49-9 

60.5 

74.0 


The digestibility of these two varieties is therefore approximately 
the same, except that the fibre of Fahl appears to be less digestible than 
that of " Misqawi/' 

In estimating the feeding value of green bersim, the water content 
in the different cuttings should be considered. 

The dry matter in “ Misqawi " from January to March is about 15 %. 
The digestible constituents per ton of green bersim containing 15 % dry 
matter are as follows : — 

Organic matter 91.0 kg. ; — albuminoids, 15.5 kg. ; amides, 3.2 kg. ; 
fats, 2.9 kg. ; fibre 20.1 kg. ; carbohydrates 49.2 kg. 

For the months of April and May, the feeding value per ton is con¬ 
siderably higher owing to the increase in dry matter. If however the water 
content has been determined, it is a simple matter to calculate the feeding 
value of any bersim. 

An appended note gives data relative to the mineral matter content 
of bersim. 

76 - Brazil Beans, or * Mulatinos s % a Variety of Phaseo/us vulgaris* as a Stoek 
Feed. Researches and Experiments Blade in Germany. — Gov (Communicated by 
the Konigsberg Agricultural Station}, in Mitteilungen dcr Deuischen Landwiitscha/ts- 
Gesellschalt, Year XXXII, Part 46, pp. 661-662. Berlin, November 1921. 

The nutritive value of Brazil Beans (“ Mulatinos *'), like that of other 
stock feeds recently introduced into Germany, has not yet been determined 


{1} See R . Huy 1917, No. 462. (Ed.) 
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by practical experience, although large quantities have found their way 
on to the market. 

As in numerous cases the results of feeding these beans to stock had 
been reported to be unsatisfactory, the author thought it desirable to study 
more closely the food value of this variety of Phaseolus vulgaris. 

The analysis of the beans (which are usually small, flat and of the 
colour of cocoa) gave the following results : Crude protein 21.26 % — Di¬ 
gestible protein 19.38 % — Fats 1.86 % — Crude fibre 3.23 % — Ni¬ 
trogen free extracts 54.92 % — Ash 4.16 % — Water 10.89 % — Sand 
0.12 % — Acidity 0.49 %. The protein and fat contents agree very 
closely with the corresponding averages determined for the horse-bean, 
and the nutritive value of the two may be regarded as equivalent. 

At the Konigsberg Agricultural Station, experiments have been made in 
feeding horses, cows and pigs with raw and cooked Brazil beans, with or 
without the water in which they were boiled. The following observations 
were made as to the effect on the difieient species of animals : 

Houses. — Horses utterly refused to touch the beans, and would not 
even eat them after fasting for several days. 

Pigs. — Pigs were with difficulty persuaded to eat the beans raw, and 
took them unwillingly even when cooked. 

An exclusive ration of 2 y 2 kg. of beans fed to young adult pigs had 
no bad effect upon the health of the animals. The addition of a little salt, 
or other aromatic substances appears to render the beans more appetising, 
but they could never be used for fattening, as the pigs will not eat them 
readily. 

Cows. — Cows ate the beans without any difficulty, whether 
fed crushed and raw or boiled. No diarrhoea or other bad effects 
were noticed. Since however there have been cases of severe diarrhoea 
among bulls and swine that have eaten large quantities of raw beans, 
it is better to give cows boiled beans, and perhaps to drain off the cooking 
water. 

This new article of diet has not Been found to affect milk production, 
the quality of the milk or the taste and quality of the me at. 

77 - The Concentrated Food “ Fruges Lin”, or « Nutritivo Squassi”, in Feeding 

Cattle (r); Experiments Made in Italy. — Brentana, n., in Rm&ta di Ai-riodtura, 

Year XXVI, No. 43, pp, 618-621 ; No. 44, pp. 632-636, Parma, October 38, and 

November 4, 1921. 

The concentrated food known on the market under the names “ fruges 
lin,” or " nutritivo Squassi ” consists of a mixture, in constant proportions, 
of linseed-cake meal, molasses, tomato residue and uncrushed grape pips. 
According to the analysis made at the “ Laboratorio di Chimica agraria 
della R. Scuola Superiore di Agricoltura " of Milan, its percentage Composi¬ 


te ) Successful experiments Save been carried out with this food, as compared with 
brau, at the Agricultural Experiment Station of San Michele (Province o| Trento). It wa« 
judged to be very suitable for draught and fat cattle. 

See R. April 1921, No. 405. (Ed,) 



FEEDS AND FEEDING 


97 


tion is as follows : Water 9,5 — Crude protein 15.0 — Crude fat 8.8 — 
Crude fibre 23.7 — Ash 5.8 — Nitrogen-free extract 37.2 — Digestible 
protein 10.62. 

In the feeding experiments which lasted 30 days, the author used 
19 cattle of the Brown Alpine breed ; he adopted the method of equivalent 
groups, and all his experiments were preceded by a period of observation 
to determine the effects of the ordinary ration, and by a period of transi¬ 
tion. 

The results are given in the following Tables, Groups B. E. H. serving 
as controls. The composition of the various gioups was as follows : A, 
2 young oxen 26-28 months old — B, idem — C, x young bull and 2 
heifers of 12 to 13 y 2 months. — »D, idem , E, idem , F. G. H. each consisted 
of 2 young calves (one a bull and the other a heifer), from 3 to 4 
months old. v 


TabeE I. — Rations Fed {in kg.) 



Composition of ration 

| Ration Content in . 








Nitrogen- 


I.ots 

Hay 

Oats 

“ Frugcs 

Dry 

Digestible 

Digestible 

free 

extract 

Starch 




liu *' 

matter 

protein 

fat 

digestible 

1 fibre 

value 








kg. 

kg. 

A 

9 

— 


9-36 

0.58 

0.20 

4.40 

3.53 

B 

IT 

— 

— 

9-70 

0.52 

0.I3 

4.80 

3-56 

C 

5 

— 

1.5 

5.76 

0.40 

0.15 

2.67 

2.27 

D 

6 

- — - 

o -75 

5-98 

0.36 

O.I23 

2.85 | 

2.27 

E 

7 

— 

— 

6.20 

0-33 

0.085 

3-20 

2.26 

F 

3 

— 

1 

3-55 

O.24 

0.10 

1.62 

I.40 

G 

2 5 

0.250 

1 

3-32 

0.24 

O.TO 

1.52 j 

1 X.38 

H 

3 

0.700 


3-27 

..j 

0.21 

0.07 

1.61 | 

1 

1.38 


Tabee II. — Increase in Live-Weight obtained (in kg.). 


T,ots 

Initial 
live-weight 
j)ei lot 

Final 

live-weight 
per lot 

Increase 
of live-weight 
per lot 
in 30 days 

Daily average 
increase 
in live-weight 
per head 




kg. 

kg. 

kg. 

kg. 

A, 

2 

head. 

949 

987 

38 

0.635 

B, 

2 

» ........ 

972 

1002 

30 

O.50O 

c, 

3 

s ........ 

747 

8oi 

54 

0,600 

D, 

3 


672 

726 

54 

0.600 

E, 

3 


$59 

705 

46 

O.512 


2 


212 

249 

37 

O.618 

G, 

2 


189 

— 

— 

— 

H, 

2 

.* 

212 

. i 

j 246 

34 

0.565 


{1} One calf fell ill during the experiment, through causes independent of the feeding. 
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During the preliminary observation period, the author found that 
with a ration of 2.5 kg. hay + 0.7 kg. oats per head and per day, the 
average daily increase in live-weight of the calves (both males and 
females), was 385 gm. per head. The 4 young oxen given 11 kg. of hay 
per’head per day, increased 465 gm. in live-weight daily, and the young 
bulls and heifers fed 6 kg/per head, per day, gained on an average 540 gm. 
These data prove once again the advantages of giving concentrated foods 
to calves. 

The “ fruges lin ” was slightly moistened and put into small wooden 
troughs. All the animals ate it quickty and with avidity especially the 
young oxen. 

According to the Parma market prices, at the time of the experiment, 
viz., 53 lire per quintal for May hay, 120 lire for oats and 80 lire for “ fruges 
lin,” the nutritive unit of the three foods would cost respectively : 2 lire 
—- 1.90 lire — 1.87 lire. 

In other experiments, the “ fruges lin ” fed as a supplementary 
ration to cows during the lactation period and at the rate of 2 kg. per 
head and per day, was readily eaten, produced no disturbances of the 
system and had a favourable effect upon the milk yield. 

78 - Microscopic Examination of Flour from the Common Reed. — Grevillius, a y. 

(Eandw. Versuchsstation Kempen), in Die Landmrtschaftlichen Versuchs-Statinnen , 

Vol. XCI T I, Parts 5-6, pp. 195-208, figs. 23. Berlin, 1919. 

Of recent years, the flour of the common reed (Phragmites communis ), 
has been largely used in Germany as a cattle food ; it is obtained by drying 
and pounding the young plants cut before they flower. It is useful to 
be able to distinguish this meal and to assist in its identification ; the author 
gives a detailed description of the tissues composing the stem and leaves. 

79 - A Mendelian Experiment in Crossing Aberdeen-Angus and West Highland 

Cattle: Experiments Made in Great Britain. — Watson, j. a., in journal of 

Genetics, Vol. XI, No. 1, pp. 59-67, 1 plate separate from the text, bibliography of 

14 works. Cambridge, April 1921. 

These experiments were carried out with the object of determining 
in crosses between Aberdeen-Angus and West Highland cattle, the 
mode of inheritance of the horned and polled conditions and of colour 
differences. 

The Aberdeen-Angus (polled) is black, with the exception that a 
small amount of white is permissible behind the umbilicus and on the end 
of the tail; it has a smooth coat, short legs, and is stocky, wide, heavily- 
fleshed and small-boned. 

Red calves are occasionally born. “ Scurs,” small, firm or loose, 
homy excrescences were once comparatively common, but have now 
been almost eliminated by selection. The West Highland cattle on the 
contrary have large spreading horns and a long and shaggy coat; they are 
narrower in build and less heavily fleshed than the Aberdeen-Angus. They 
are also later in reaching maturity. Their colours are many, but only 
red and dun coloured animals were used in these experiments. 
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It was found in these crosses that the horned and polled conditions 
form a simple pair of Mendelian characters. The latter is completely 
dominant in the female, while in the heterozygous male, horn develop¬ 
ment is inhibited but not always suppressed. 

These results are in accordance with those obtained by Gowan (i) 
in first hybrids of crosses between the Aberdeen-Angus and various horned 
breeds. The distribittion of horns in the F 2 generation was as follows, ■ 
in the present experiment. 





Polled 

Hard ** scurs " 

Normal 

horns 

Females. 

Males (castrated) . 

• • 


15 

2 

X 

3 

4 



Tot ils . . . 

17 

1 

7 


Including the male with “scurs ” as polled, we obtain the numbers 
18 polled, 7 horned, which agrees very closely with the simple Mendelian 
ratio of 3 D : i R. 

As regards colour, the experiments showed that black is dominant 
to red, and the colours behave as a simple Mendelian pair. 

Wilson’s hypothesis (2) of multiple allelomorphs for colour is not 
in agreement with the results obtained, for whereas according to him, 
the various possible factor combinations (3) would be 2 blacks B B (ho¬ 
mozygous or B R black (heterozygous) : 1 BL dun : 1 RL yellow, the 
obtained results were 2 black B B , or B R : 5 B L : 2 R R. 

Dun is dominant to black, but the experiment has not shewn whether 
the dominance is due to a simple epistatic factor or a factor capable of 
modifying colours other than black. 

80 - Zoo metric Data for the Pure-Bred Foal at Different Ages. Measurements 
taken in the United States.-— Hooper, I. I., in The Breeders ’ Gazette, Vol. LXXX, 
No. 8-5072, p. 251. Chicago 1921. 

Measurements taken at the Nursery Stud farm at Iyexington, Ken¬ 
tucky, The figures are given in the following Table: 


(1) Gowan, J. W., Studies in Inheritance of Certain Characters of Crosses between Hairy 
and Beef Breeds of Cattle, in Journal of Agricultural Research . Washington XV, x, 1918. 
(Ed.) 

( 2 ) WmsoN, J., The Colours of Highland Cattle, in Sci. Proc . Roy . Dublin Soc. Vol. VII 
(No. 5) (1909). — Idem, A Manual of Mendelism. London, 1916. (Ed.) 

(3) The three factors concerned in this experiment were B (black), R-(xed) and L (Light- 
dun), (Ed.) 
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Average for 10 colts j 

1 Average for to fillies 

Bate 

of measurement 

Height 

Circumference 
of chest (1) 

Bive weight 

Average 
increase 
in weight 
per month 

Height ! 

i 

Circumference 
of chest 

I 

<D 

<U 

> 

u 

Average 
increase 
in weight 
pei month 


cm. 

cm. 

kg. 

kg. 

cm. 

! cm. 

kg. 

kg. 

24 hours after birth . . . 

104.18 

85-73 

— 

— 

103.51 

83.82 

— 

— 

November 1st . 

I 37 - 08 

140.97 

259.00 

— 

138.53 

I 43 . 5 I 

252.65 


December 1st .. . 

140.89 

147-32 

285.31 

26.31 

140.36 

146.05 

276.24 

23.59 

January 1st . 

142.92 

149.86 

303.00 

17.69 

142.24; 

148-59 

296.19 

19.96 

February 1st . 

145-42 

153.04 

318.87 

13.88 

I44.IO 

153-67 

309.80 

13.61 

March 1st . 

147-32 

156.84 

335-20 

16.33 

x 46.05 

156.21 

322.05 

12.25 

April i s t. 

147.32 

161.29 

353.80 

18.60 

147-32 

159.39 

344*43 

22.68 

May 1st . 

X 5 X.I 3 

163.83 

377-84 

24.04 

149.22 

161.93 

363-33 

18,60 

June 1st. 

I 5 I.I 3 

16447 

391.45 

13.61 

I 5 U 77 

165.74 

384.64 

21.32 

July 1st. 

(At the age of 15 months) 

154-31 

167.01 

418 21 

26.76 

151.77 

166.67 

410.04 

25.40 


(i) Measured from just behind the olecranon process and the withers. 


81 - The Stock-Breeding Institute of Sidi-Tabet, Tunisia. — Ginieis (Directeur de 
l’etablissement d’elevage de Sidi-Tabet), in Bulletin Mensuel de VOffice du Protectorat Fran - 
$ais, Tunisie, Year XIV, No. 122, pp. 81-93 l No. 133, pp 07 -ioo ; No. 13 pp 113-116 ; 
No. 125, pp. 129-131. Paris, June-September 1921. 

The author describes the organisation of this Institute, its objects, 
programme and work, as well as the progress it has already made. 

- The estate of Sidi-Tabet, which covers an area of 5 200 hectares 
is situated in the valley of the Medjerdah, 22 km. north-west of Tunis. 
Originally granted in 1866 to Count de Sancy who established a Stud 
Station, the estate was made over to the “ Societe Franco-Africaine ” 
in 1880. 

In 1913, the Agricultural Authorities bought back the pi'operty with 
the object of founding a Stock-Breeding Experiment Centre. 

I. Organisation. — The land devoted to this Institute includes 
about 500 hectares in the plain and 146 hectares of mountainous or hilly 
country and is divided into two distinct areas situated on the banks of 
the Medjerdah, one at Sidi-Tabet and the other at Sidi-Ali. Although 
inconvenient in many ways, this division of the estate has some advantages. 
For instance, it allows the establishment of 2 autonomous farms. Sidi- 
Tabet will be the Experiment Station, the experimental farm devoted 
to the stud stock, breeds, elite individuals. Sidi-Ali will be the “ econ¬ 
omic '* farm, the two farms being complementary from the financial, 
and technical standpoints. 

II. Object of the institute : its programme and the means 
of carrying it out. — The first aim of the Institute is to study the 
theoretical and practical questions connected with stock-breeding in the 
colonies and to direct the systematic improvement of stock in Tunisia. 
Its work essentially consists in determining the' best methods of keeping, 
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breeding, using and improving the native animals, solving certain diffi¬ 
cult questions connected with stock-feeding in the colonies, finding the 
profitable equilibrium that should be maintained between stock-raising 
and crop production on an agricultural farm and finally supplying the colony 
and also foreign countries with elite animals for breeding purposes. These 
objects should be attained by carrying out the following programme : 
x) strict selection of the native breeds ; 2) crossing the breeds of the coun¬ 
try with carefully chosen imported breeds ; 3) maintenance of the pu¬ 
rity of the breeding stock imported for improvement purposes. A com¬ 
parison of the results obtained with each of the above methods should 
bring to light the most advantageous for general use in the country. 
In addition to the technical problem of the best means of obtaining good 
class stock, there is the still more important economic question which is 
solely concerned with the financial side of the operations. This forms the 
second part of the programme drawn up for the Station. 

On the other hand, in order that they may be of general application, 
it is necessary in difficult experiments such as those connected with the 
improvement of stock, to take into account the average agricultural and 
stock-rearing conditions of a country. Hence and in order to carry out 
the economic programme, it was decided to have an agricultural farm 
annexed to the Station. 

Finally it was recognised that no experiments could be complete 
or lead to the general improvement of stock, unless they were carried 
out on a large scale and with a number of animals of every species. In 
the remainder of the article, the author gives a complete account of the 
programme to be adopted in the case of the most important domestic 
animals (horses, mules and donkeys, and cattle), the work already carried 
out or in progress, the results already achieved and those still to be realis¬ 
ed in the future. 

III. Horses. — The establishment of a Stud Station was the formal 
condition of the original concession made to Count be Saistcy by the Go¬ 
vernment of the Bey. He does not however seem to have made any 
attempt to improve the native horses, but to have wished to bleed on 
the spot animals similar to those found in Paris. For this purpose BE 
Sancy imported pure-bred English, Anglo-Arab, Anglo-Norman, and even 
Scottish stallions and brood-mares. Most of the foals bred were how¬ 
ever Anglo-Arabs. 

During its management of the Station (August 1880 to October 1913), 
the Societe Franco-Africaine aimed successively at two different objects. 
Throughout the first period (1881-1897), it tried like be Sancy, to pro¬ 
duce a fine saddle-horse suiting the taste of the time, but some more select¬ 
ive experiments were also made on the Aiab and Barbary breeds. No 
prevailing idea seems to have directed these efforts beyond the wish to 
obtain some unusually fine specimens, and no attempt was made to 
improve the breed of the country. 

During the second period, the Society adopted a more systematic 
method. The objects of its work were then threefold : 1) breeding pure- 
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blood Arabs : 2) breeding the Arab-Barbary horse ; 3) breeding nmles 
from the rejected mares. 

The production of pure-blood Arabs and of mules gradually increased 
in importance, but the number of Arab-Barbary horsesS reared di¬ 

minished. 

The Agricultural Authorities, when they took over the Station, 

kept the best of the pure-bred Arabs only and, sold all the Arab-Barbary 
hybrids and the Barbary mares. 

At the Sidi Tabet- Stud Station they continued: 1) the selection of 
the Barbary breed ; 2) the breeding of good saddle-horses by selection 
of the Barbary and Arab horses ; 3) the breeding of draught horses by the 
selection of powerful Barbary horses and the repeated crossing of Barbary 
mares with Breton Stallions ; 4) the selection of the Tunisian pony. 

1) As a result of numerous and varied crosses the Barbary breed 

tends more and more to disappear, and there is a risk of its being ousted 

by a heterogenous population ” with no fixed characters. Owing, /' 
its thxiftiness and powers of resistance, the Tunisian-Barb is hov^' .p 
superior to any of .the other hybrids that have been obtained. Thi^ /• ' 
supplies excellent horses and brood-mares, many of the animals 
size and bone. 

Most of them are remarkable for depth of chest and powerful fore¬ 
quarters. In all cases however the hind-quarters are weak and badly- 
balanced, the croup being depressed, short, sharp and narrow and the 
hocks close and crooked. These defects can be remedied ; by liberal 
and regular feeding the dimensions of the breed can be expanded and the 
faults of the hind-quarters can be corrected by careful selection. 

2} — a) The preservation of the native race is now more important 
than ever, seeing that the World War has proved the Barb to be one of 
the best of cavalry horses and an ideal mount for the trooper. By choosing 
and mating short, symmetrical, regular, short-legged individuals showing 
traces of good blood and breeding, an excellent saddle horse could doubt¬ 
less be quickly obtained. 

b) In addition to the Barb, pure Arab horses are also selected at 
Sidi-Tabet. Under the influence of the dominant idea originally governing 
horse-bleeding at the Station, viz., the production of a fine mount, the 
main object in view was to obtain an elegant, tall horse of pure Arab blood 
with long lines. Remarkable specimens were bred which made the re¬ 
putation of Sidi-Tabet throughout North Africa and supplied superb 
stallions to the Army Stud Stations. On taking over the Station the Au¬ 
thorities made every effort by selection and choice of sire to improve the 
former type,-which is still preferred by many breeding experts, and at the 
same time to obtain a new type of average proportions, thickset, standing 
low, symmetrical and regular, recalling to a greater extent the classic Arab 
of the East. 

c) In short, a comparison of the Barbary and selected Arab horse 
will show which animal is the better as a saddle horse, and will certainly 
direct the efforts of the Tunisian stock-breeders towards the production 
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of the Barb by means of rigorous selection, or the breeding of the Arab 
through repeated crossing. 

3) Although the mule and the ox must remain the chief draught 
animals for agricultural purposes and the extension of motor culture will 
decrease the number of animal tractors required, it is certain that a good 
draught horse would be most useful to the Colony. No such animal 
exists at present but the Station will show that it can be obtained. 

The type of horse chosen for agricultural purposes is the post, artillery 
or omnibus horse weighing 500 to 550 kg., from 1.50 m. to 1.55 m. in height, 
short, short legged and well-balanced. Sidi-Tabet is trying to obtain 
it by two different methods : a ) by the selection of heavy Barbary sires 
and dams weighing 500 kg. and over, large, massive and with heavy frames ; 
b ) by the repeated crossing of the above type of mare with the small Breton 
horse from Comouailles, or the poor cantons of Eeon, which is the only 
animal possessing sufficient thriftiness and endurance to withstand the 

^.ched climate of Tunisia; c) the comparison between the draught 
rp , i and the Breton horse suggested as its substitute will decide which 
better animal. It will then be possible for Tunisian breeders to adopt 
c* * ethod that has given the best results with the least expense. 

4) In addition to the Arab another local breed, the Cap Bon and 
Mogod pony, will be kept at the Station. The qualities of this animal 
are not to be despised in spite of its small size. The type will be improved 
by selection. 

Resuets obtained. — By a careful choice of the stallions obtained 
from the best Stud Stations of Tunis and Algeria, Sidi-Tabet has been able 
to make progress in breeding pure-blood Arabs. The old type however 
while keeping its air of breeding, height and fine lines, has acquired the 
bone and flesh which was to some extent lacking, and has become more 
powerful, more regular and more symmetrical. It has also been possible 
to obtain some large mares with short legs and of average proportions which 
are remarkable for their balance, the regularity of their fine lines and have 
an expressive square head, broad at the level of the brow, a straight pro¬ 
file, and large full eyes. 

Thus in all the new products, the blood has been improved, the knees 
and withers are lower and the lines of the head have fined down. The 
first results are therefore most encouraging. 

By increasing care in the choice of the stallion, and by strict selection 
for the desired end, Sidi-Tabet will succeed in breeding a race of Arabs 
whose bright coat, fine hues, general shape and characters of head will 
increasingly reveal their Eastern origin. 

The Station at the same time continued to rear the Barbary horse. 
Of the 5 Barbary mares from the districts of Ebba-Ksour and Thala, 
3 are used for breeding large - draught Barbs or Breton-Barbs. Their 
foals are still too leggy, flat and loosely built. The other two mares are 
light, slender, more symmetrical and represent a rather handsome type 
of cavalry-mount. Both these colts and fillies are not wanting in breeding 
and symmetry, but their general balance leaves something to be desired 
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The next purchase of Barbary brood-mares will be chosen for their sym¬ 
metry and balance rather than for their height, and thus the value of 
these experiments will be increased. 

Comparison of the pure-bred Arab with the pure-bred Barb has shown 
that the former is superior as regards symmetry, elegance of line, signs 
of breeding, suppleness and good paces. In addition to these advantages 
which were easy to foresee, and already well known, the experiment proved, 
at least at Sidi-Tabet, that the Eastern horse is thriftier and easier to keep 
than the native animal, although few persons are aware of the fact. Barbary 
mates and foals eat a third of a ration more (hay and grain) than Arab 
mares and foals of the same weight and age. The author is uncertain 
whether this is merely a coincidence or a natural predisposition, as seems 
likely from the difference of build. Further comparisons made with a 
larger number of subjects should settle the point. 

In spite of the results obtained, the increased girth of the original 
Sidi-Tabet Arab type, the creation of a smaller, shorter, more symmetric^’ 
animal nearer the Eastern model and also the selection of the Baxbaf 
breed, there still remains much to be done. 

IV. Donkeys and Mxjees. — The object of the Station in regard to 
these animals is to improve the native donkey, to determine the best jack¬ 
ass for mule-breeding and to acclimatise foreign breeds with a view to breed¬ 
ing stallion donkeys on the spot. 

The native breed consists mostly of small animals, but it also produces 
a certain number of strong female donkeys and good sized jackasses and 
although not of much service for mule-breeding, is yet worth improvement. 
At Sidi-Tabet this will be done by selection combined with repeated 
crossing with the foreign breed that experience will show to be strongest 
and best suited for the purpose. Since its organisation, the Institute 
has possessed : a) Savoyard jack asses ; b) Poitou jackasses ; c) Pyre¬ 
nean jackasses. During tfie time they spend at Sidi-Tabet, which is 
from June to the following February (i), these animals take part in all 
the agricultural work with the mules and oxen belonging to the farm. They 
have the same food, are exposed to the inclemency of the weather and 
subject to the same periods of over-work. The long spell of draught 
work proves their dexterity, resistance and good working qualities. 

During the service season, a certain number of donkeys remain at 
the Stud Station to serve the mares of the Institute, as well as those owned 
by the colonists and natives. Many of the donkey stallions retained 
in 1921, during the time they were working, served two or three times ; 
the number of mares covered being over 350. The qualities of these donkeys 
as sires is proved by this repeated use and by an examination of the mule 
foals of both sexes running with the mares in the douars of Sidi-Tabet. 

The following conclusions are the results of several years' observation. 

1) All the breeds of donkeys imported into the Colony suffer much 


(i) During the service season, the donkey stallions are distributed among the Stud Sta¬ 
tions of the Institute or kept by the Colonists. (Ed.) 
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from the stings of insects, summer sores or other skin affections, especially 
during the hot weather. Putting the animals to work is one of the best 
prophylactics and cures, for the donkeys thus escape the continuous 
irritation and the attacks of the flies. 

Although resistance to skin diseases is more an individual than a 
racial character, the Pyrenean breeds appear to be the most immune. 
The thick coat of the Poitou asses although making them more disposed 
to eczema, protects them very effectually against flies. Por this reason 
though the heavy coat of the Poitou female donkeys is removed the first 
year they spend at Sidi-Tabet, it is allowed to grow afterwards and never 
clipped even during the intense heat of the summer as it protects them 
from insect attack. 

As regards good working qualities such as strength and hardiness, 
adaptability to climate and cost of keep, the Pyrenean and Savoyard 
breeds are incomparably superior to the Poitevin. This donkey is heavy, 
wanting in muscle, squat, soon tired and of clumsy gait and unable to do 
prolonged laborious work, and hence unfitted for ploughing or the long 
journeys required of transport animals. The Pyrenean and Savoyard 
donkeys on the other hand do all the work of the farm. Their greater 
strength is the only thing which distinguishes them from the native breed 
which is also very resistant. Work is beneficial rather than harmful 
to these imported donkeys, making them strong and docile ; it is also the 
best preventive and curative treatment of dermatosis and excites the 
sexual instinct of the stallions which become more ready and energetic 
in service. 

The Pyrenean donkey readily becomes acclimatised to Tunisia, living 
and working like the native ass or mule. The Poitou donkey becomes 
fairly easily acclimatised and does well if worked moderately, but cannot 
stand hard and continuous exertion. 

The former is not only more resistant but also more profitable to 
the farmer, who finds in his Pyrenean donkey a powerful stallion as well 
as a worker paying for the greater part of his keep. 

The two breeds differ in their capacity for reproduction in the same 
manner as in their aptitude for work. The Pyrenean jackass (like the 
Savoyard ass) is relatively ardent, whereas the temperament of the Poitou 
stallion is colder, the mare has to be kept with it and often there are long 
periods of waiting before copulation. The productive capacity is diffi¬ 
cult to estimate, and depends upon the female as much as upon the male, 
being especially affected by the state of “ heat ” in the mare. At Sidi- 
Tabet, none of the breeds show r ed any characteristic difference in this 
respect. 

The heaviest mortality has been found among the Poitou donkeys 
which are more liable to skin complaints and predisposed to chronic split¬ 
ting of the hoop. 

The Pyrenean jackass is indisputably superior to the Poitevin on 
account of its lower price, the fact that it can be used as a work animal 
as well as a stallion, its sexual ardour, lower disease and death rate, and 
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the favour in which it is held by the Arabs, and should certainly be recom¬ 
mended for mule-breeding and for the improvement of the native stock. 
Further experiments will show whether it can hold its own against the 
Syrian donkey, or even the improved native donke}^. 

Muue-breKding industry. — Since the foundation of the Insti¬ 
tute some of its Arab and Barb mares have been served by Pyrenean and 
by Poitou donkeys. These experiments taken in conjunction with the 
results of numerous observations made on the mules out of native mares 
served by Sidi-Tabet or native asses have led to important conclusions. 
Arab brood mares mated with Pyrenean and Poitou donkeys produce fine, 
strong, symmetrical, quick, docile, well-balanced mules with long free 
paces. 

Mules out of Barb mares are slighter, show less marks of breeding,, 
are sometimes slightly crooked in the hocks and have shorter paces. This 
first series of experiments thus proves that the substitution of the Arab 
for the Barb would not decrease but rather improve the mule-breeding 
qualities of the native race. 

The facts regarding the best donkey stallion are even more definite. 
The jackass of the country sires nervous, narrow framed, small mules, 
which are so much inferior to the products of the same mares when mated 
with Pyrenean donkeys that an increasing number of natives take their 
brood-mares to Sidi-Tabet, in order to have them served b}^ the donkeys 
belonging to the Institute. 

The mules out of Poitou mares are short, squat, thick-set, short¬ 
legged and clumsy-looking on account of their large heads, and will perhaps 
prove susceptible to summer sores and the stings of flies. They are as 
yet too young to be put to work. Here again the Pyrenean male donkey 
shows his superiority. His offspring may be lighter and slighter than the 
progeny of the Poitou donkey stallion but they are taller, quick, wiry, 
agile, strong and resistant and when 4 to 5 years of age, they seen inde¬ 
fatigable. During the summer of 1921, they'stood the trying work of 
hay-making, harvesting and ploughing quite as well as the native donkeys. 

• The Savoyard donkey has sired excellent mules showing great powers 
of resistance, even in S. Tunisia. 

The proposed programme is far from being completed. Not only 
have the experiments hitherto made been too few and of too recent date 
to warrant any definite conclusions, but it will also be necessary to carry 
out numerous additional experiments with the breeds of mares and jack¬ 
asses already at the disposal of the Institute, as well as to try mating 
Breton x Barb hybrids with Syrian donkey stallions. 

V. Cattee. — The author confines himself to the programme for the 
improvement of cattle, which is much more complex than that for 
the improvement of the horses and includes a number of difficult, 
intricate and interdependent questions chiefly connected with the factors 
of environment. Many experiments will have to be undertaken with the 
following objects: 1) the discovery of the best animal; 2) the study of 
the different principles to be observed in cattle rearing. Improvement 
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will have to be effected by selection combined with crossing. The native 
animal is worth selection as it is not without good qualities. Thickset 
and short legged, it is remarkable for the height and width of its chest, 
which is only a little above the ground, its broad ribs and powerful, solid, 
muscular fore-limbs. Unfortunately its hind-quarters are distinctly bad, 
the croup being short, sunken, narrow, the thigh thin, the haunch sharp 
and flat, the legs slender, and the hocks close and crooked. 

With all these defects, the Tunisian ox is still a first class draught 
animal. Its small size hides an unusual degree of strength, it can resist 
privations and heavy work to an extraordinary extent, and its qualities 
as a producer of beef though not so good are not negligible. It fattens with 
surprising ease and rapidity, but it is late in coming to maturity, and its 
meat is tough and deficient in flavour. In spite of their finely shaped 
udders the Arab cows give but little milk. Most of them only yield 
4-6 litres a day, though some supply as much as 8-10-12 litres. Their 
defects chiefly depend upon the wretched way in which they are managed. 
Under more satisfactory conditions, the animals could perhaps be improved 
and the milk yield increased to the point of making the keeping of Arab 
cows a profitable undertaking. 

As always happens, selection will remain the favourite method, for 
it is the easiest to carry out, the most economical, and the surest in its 
results. 

As regards crossing, the difficulties though by no means slight are 
less in the case of cattle than of horses. The chief point is to ascertain 
whether the work will pay, and to be sure that the care, trouble and outlay 
entailed will meet with an adequate return. 

Of the various systems of crossing, continuous crossing will be 
tried under all the given conditions with the object of a permanent 
improvement in the appearance of the animals. Industrial crossing will 
merely be practised for commercial purposes, and only in very rare in¬ 
stances will recourse be had to alternative crossing and the rearing of half- 
breeds. 


82 - Live-Stock Industry in Fiji, — RAINEY, W., Agricultural Circular issued by the live stock 
Department of Agriculture, Fiji, Vol. I, No. 7, pp. 1x9-132. Suva, 1920, in Tropical 
Veterinary Bulletin , Vol. IX, No. 3, pp. 183-188. Eondon, August 1921. 

The approximate numbers of livestock in Fiji are : — Cattle, 80 000 — 
horses and mules, 10 000 — sheep, 1 000 — goats, 6 000 — and pigs, 

4 00O. The annual birth-rate of cattle is estimated at 10 000. On sub¬ 
tracting the animals killed for meat, exported, or dying from disease, 
we have a net increase of 2 000 head per annum. 

Cattee. — The supply of meat exceeds the demand, and consequently 
the price paid to the grower is low, but there is not sufficient excess at 
present to allow the development of an export trade. 

In view of the cost of clearing, cultivating, fencing and weeding, it is 
not profitable for Europeans to develop land for cattle production, except 
as a side-line in coco-nut plantations. The supply of cattle is kept up , , V 
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and increased by the Indian small-holder, who on an average has two 
cows and two working bullocks. The average weight of a 3 to 4 year- 
old bullock is from 300 lb. to 400 lb., and the average price per beast is 
£7.5. at Suva, or, £6.25 at Lauloka. The aveiage carrying capacity 
of the best flat land in the wet belt of Fiji is one animal to the acre. The 
only profitable form of cattle farming for the European grazier would be 
to puichase mature cows and store bullocks for fattening purposes. There 
are few self-supporting grazing-grounds and these are on river flats with 
Para grass (Panicum molle) for pasture. The scope for more graziers 
is therefore limited ; it would be difficult to make a success of cattle-farm¬ 
ing in the dry belt, on account of the small number of pastuies available 
for fattening without handfeeding. 

It is unlikely that the Islands can compete with temperate climates in 
the export of butter for the world's market. There is however good reason 
for assuming that the percentage of butterfat in the milk of the Fijian 
cow is actually higher than could be obtained in temperate countries from 
a similar class of cow under the same conditions of feeding. 

Practically the only export trade is the shipment of a few bullocks 
each month to the butchers of Tonga and Samoa. 

One enterprising commercial firm has built up an important trade 
in the victualling of ships with fresh meat and has in hand the experimental 
breeding of Indian cattle on a large scale. 

A cross between the Zebu (Indian bull) and a European strain of cattle 
is most likely to prove the best breed for Fiji, except for high grade dairy 
farming, for which purpose a pure strain of Holstein will probably give 
the most satisfactory results. 

The dry belt although it affords no hope of further development for 
cattle, still offers good prospects of development as a sheep country, but 
further investigation is needed to asceitain whether ewes are profitably 
fertile in Fiji. 

Horses and Mules. — It is considered that these islands can supply 
themselves with both horses and mules, provided reasonable care is ob¬ 
served in the breeding and feeding of foals. Draft horses are chiefly in 
demand, and should be bred from the Suffolk Punch or Percheron strains. 
It may however be found on examination that it does not pay to breed 
horses in Fiji, when a great horse-breeding country like Australia is near 
and ready to supply any number of animals at moderate prices. On the 
other hand, it ought to pay well to breed mules (which could easily be 
done by mating good imported jack-asses with good country-bred mares), 
and these animals are considered the most suitable for the conditions of 
plantation work. 

Five-Stock Diseases. — The author mentions the following di¬ 
seases as being of common occurrence in Fiji: 1) bovine tuberculosis ; 
the number of infected animals varies from 2 % in some parts of the dry 
belt to 20 % in some parts of the wet belt. — 2) Ulcerating tumours 
of the eyes and lack of cattle and legs of horses. These tumours are due to 
the infection of sores caused by a larval nematode (apparently Habro- 
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nema) ; the disease is known as “ Tona ” in Samoa — 3) fUariasis of 
dogs — 4) Mange — 5) Scour in calves — 6) Osteoporosis in horses. 

Pasturage. — Remarkably little progress has been made in the cul¬ 
tivation of good grass. The only valuable pastures at present consist of 
Para grass growing on alluvial land. The grasses best suited to local con¬ 
ditions seem to be those of the Panicum family. With the exception of 
a small-leafed trefoil, Para grass, Guinea grass ( Panicum maximum ), 
and an upland variety of Panicum, there appear to be no grasses growing 
and propagating naturally in Fiji that are worth cultivating. Buffalo 
grass {Buchloe dactyloides) has been introduced experimentally and appears 
to do well, Rhodes grass ( Chloris Gayana) is also being tried. 

Conclusion. — In the author’s opinion, the future of the cattle 
trade in Fiji depends upon several factors, of which the most important 
are the following : 1) the discovery of suitable grasses for upland pastures 
— 2) the control of weeds, especially of Clidemia hirta — 3) the estab¬ 
lishment of a remunerative opening by means of a freezing or canning 
factory — 4) the creation or improvement of roads. 

83 - The Live-Stock of Italian Somaliland: Census of February 1,1921. — Minutero 

delle Colonie, TJfficio Affctri Economici, Bollettino di Informaztoni , Vol. IX, Nos. 4-5, 
pp. 278-280. Rome, May-June, 1921. 

The live-stock of Italian Somaliland is fairly numerous as is shown 
by the census of February 1, 1921, which was taken by counting the animals 
at the watering-places and gave the following figures : 


Live-Stock of Italian Somaliland. 



Upper Uebi 
Scebelli 
Commiss¬ 
ariat 

Middle Uebi 
Scebelli 
Commiss¬ 
ariat 

Lower Uebi 
Scebelli 
Commiss¬ 
ariat 

Upper Juba 
Commiss¬ 
ariat 

Totals 

Camels. 

Cattle. 

Sheep. 

Horses, donkeys, and mules . 

181,578 

160,5-74 

436,269 

4,360 

105,822 

262,059 

286,445 

3,896 

97,485 

2^3,805 

323,157 

621 

17x6,793 
550,023 
520,337 
2,171 

3 , 101,678 

1 , 246,461 

1 , 566,308 

11,048 


84 - The Val di Chiana (Tuscany) Breed of Cattle audits Improvement ( 1 ). — 

Lambardi, M., in Giomalc di Agricolturci della Domenico , Year XXXI, No. 49, p. 3S9, 
figs, 2. Piacenza, December 4, 1921. 

The “ chianina," or Val di Chiana breed, is the tallest of all the Ital¬ 
ian breeds of cattle. Its home is in Central Italy (Tuscany and part-of 
Umbria), but it has been introduced, for the purpose of improving the 
stock, into other parts of Italy including Umbria, Romagna and the Marches. 
This breed is of pure local origin, as was shown by D r . Erancesco Marchi 
in “ Atavismo nella razza bovina di Val di Chiana” and by Prof. Ezio- 
Marchi in -“ Razza bovina di Val di Chiana.” It has been obtained by the 
progressive improvement of the local race brought about by the better 
conditions of environment and feeding and the introduction of proper 
housing which were the results of draining the valley in 1830. The occur-, 
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rence of albino individuals, called “ mucchi, ” is attributed by D r . F. Mar- 
chi to an excessive amount of refinement; depigmentation is to be ob¬ 
served in all breeds of cattle that, have been improved to the highest point, 
as is shewn by the Charolais race. As the number of “ mucchi ” had 
risen to the high figure of 25 %, the Val di Chiana breeders decided to use 
for sires, less highty bied bulls that possessed all the characters of the race 
to a marked degree. It was found that none of the offspring of these 
animals proved to be “ mucchi/' which explains the fact that in hilly dis¬ 
tricts where the breed is hardier, the phenomenon of albinism is un¬ 
known. The " mucchi” are well-formed and good meat producers but 
have little capacity for work. 

One of the objections made to the breed is that the animals are too 
long-limbed, a defect however which does not exist in the cows or bulls 
(that is to say the selected males), nor in the finest oxen. 

The example set by buyers from other parts of Italy who choose the 
shorter-legged bulls for improving their stock has found imitators in the 
original hpme of the Chianina breed, so that the defect of excessive length 
of limb is disappearing to the great advantage of the beef and working 
qualities of the animals. 

The author advises the breeders of the cattle to collaborate and draw 
up a Herd-Book. 

85 - Comparison between the Milk Yield of Young Cows and Mature Cows. Resear¬ 
ches Made in the United States. — Hooper, J. J. (Department of Animal Husbandry, 
University of Kentucky, Irvington, Kentucky ), in Journal of Dairy Science , Vol. IV, 
No. 5, PP- 451-452. Baltimore, September 1921. 

With a view to determining the milk yield of a mature cow from its 
performance when young, the author studied all the results of the official 
milk yield competitions (for which 800 dairy cows had been entered) in 
the United States. The data collected are given in the following Table ; 


Comparative Annual Milk Production of Young and of Mature Jersey Cows, 


Age of cows 

No. 

of cows 

Annual 
milk yield 

Milk yield 
expressed as % 
of maximum 
production 

Animal 
fat yield 
per cow 

Fat yield 
expressed as % 
of maximum 
production 

2 years. 

278 

• 3042 kg 

74% 

153 ^ 

73% 

3 ». 

126 

3400 

82 

163 

8 l 

4 * ». 

XI2 

3733 

9 * 

204 

94 

5 » . 

91 

3729 

9 i 

200 

92 

6 ». 

60 

j 3S51 

94 

209 

96 

7 » . 

47 

4095 

100 

216 

100 

8 ». 

29 

3971 

97 

210 

97 

‘9 ». 

25 

3954 

97 

216 

100 

10 » ..... 

n 

4031 

i 

q8 

211 

97 


(x) See: R. Zappa, The Cattle Industry in Italy at the Present Day, R. Hay ion, 
pp. 772-7S3; R, June 1914, pp. 712716, {E 4 .) 
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This Table shows that a 2 year-old cow yielding 3042 kg. of milk, 
and 153 kg. of fat will give at the age of 7 years, when it has attained its 
maximum production and can be regarded as mature, 4085 kg. of milk 
and 216 kg. of fat. When it was only 4, however, its milk yield exceeded 
90 % of the maximum production, so that after its third calving, a Jersey 
cow must be regarded as practically mature. 

The maximum yield is maintained until the cow reaches the age 
of 10. 

86 - Methods Adopted for Improving Live-Stock in Tunis. — See No. Si of this Review 

87 - Cattle Bearing In Fiji. — See No. 82 of this Review. 

88 - Turkey Rearing in Sologne, France. — Delamare db Monchaux, in La Vie aux 

champs, Series III, No. 23, pp. 11-12. Paris, November 1921. 

The enquiries made by the Central Agricultural Committee of Sologne, 
together with the Report presented to the World’s Congress of Aviculture 
held at the Hague, and the figures furnished by the Chief of Commercial 
Services to the Orleans Railway Company show that shortly before 1914, 
600 tons of turkeys were annually dispatched on an average from the prin¬ 
cipal Stations of Sologne, the maximum and minimum consignments 
being respectively 800 and 500 tons. 

Taking the average weight of the birds (males and females), at 6 kg. 
per head, the number of turkeys annually sent to Kngland, one year with 
another, is reckoned at 600 000, without counting 100 000 destined for other 
markets. 

In order to supply the local demand and have sufficient turkeys for 
bleeding purposes, the number of these birds kept before the War in So¬ 
logne was very large. 

In 1918 and 1919, the export figures fell to 50 tons but rose again 
in 1920 to 150 tons. 

There are many commons in Sologne, which are a great assistance 
to the turkey-breeding industry. Although the substratum of clay be¬ 
neath the Orleans sands retains the rain-water, thereby causing damp 
and fogs which are unfavourable to poultry-rearing, the splendid results 
obtained before the War prove that the turkey-breeders have learnt how 
to triumph over these obstacles. They do not allow the birds to be out 
late, for the fogs that often arise at nightfall are very injurious to young 
turkeys. Careful hygiene and a strengthening diet help the chicks to get 
over the “ crise rouge.” Laboratory experiments are now being carried 
out for the purpose of discovering the cause of this disease which seems 
to be a perityphlo-hepatitis due to the presence of intestinal round 
worms belonging to the genus Heterakis. The author has himself fre¬ 
quently found this worm (" ver rouge ”) in turkeys attacked by the 
“ crise du rouge Diphtheria has also often caused the death of many 
turkeys. 

In spite of the difficulties attending turkey-rearing, it may again 
become a flourishing industry in Sologne. Fat turkeys are bought by 
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the flock from the breeders by merchants who kill the birds and send 
them in crates to London. A certain number of turkey-hens are sent 
to Paris. They are smaller birds than the cocks, but more delicate. 
Before the War, the Sologne Committee tried to improve the conditions 
of sale, killing and dispatch by making a tariff with prices proportionate 
to the weight of the birds (the fine specimens being marked at a higher 
rate), and by substituting sale by weight for sale by flock. The Committee 
also advised the use of isothermic cars which would prevent any fear 
of the turkeys not arriving fresh in years when the weather was mild. 

All these schemes were interrupted by the War. It would be ad¬ 
vantageous both to breeders and merchants if they were now carried out. 

Sologne turkeys in London find serious competitors in the Italian 
turkeys which are smaller, but earlier birds. 

The Trench breeder would have to defend and protect his trade in 
this market. 

89 - Shortening the Incubation Period by Exposing Eggs to Radium Emanation; 
Experiments Made in Austria. — Wienxnger, Eg., ill Wiener Landwirtscha/tliche 
Zeitunj, Year I y XXl, Nos. 92-93, pp. 464-465. Vienna, November 19, 1921. 

A communication made by the author to the World Congress of 
Aviculture held at the Hague in September 1921 (1). It gives the results 
of his five-years’ researches undertaken to determine the effect exercised 
by a radium emanation upon incubation : 1) in an incubator with a con¬ 
stant supply of hot water; 2) iu an incubator heated with hot air ; 3) under 
a broody hen. 

The hygroscopicity of the air in the incubators being from 55 % 
to 65 %, the temperature varied from 38.3° C to 40.6° C. 

In order to expose the eggs to the emanation, the bromide of radium 
enclosed in ebony boxes 2 cm. in diameter and covered with a thin sheet 
of mica, was introduced into the apparatus, 20 cm. above the eggs. 

The experiments proved that the duration of the emanation and the 
amount of radium employed had no bad effect upon the hatching out of 
the chicks. 

Of the artificially incubated eggs 95.2 % hatched, which is remarkable 
considering that the experiments were carried out from November to 
January which is, as a rule, a bad season for the fertilisation of eggs. 
Further, the incubation period was shortened by 4 to 6 days. 

The chickens from the eggs exposed to the emanation were unusually 
strong and grew very fast; at the end of 6 weeks, they had attained twice 
the size of the control birds. 

The pullets began to lay after the 5th month and continued producing 
eggs almost without interruption from August to February. 

As there is no difficulty of technique to be overcome, and only a ques¬ 
tion of obtaining the necessary amount of bromide of radium (50 to 100 


(i) Por detailed information, see the author's work: Der Einfluss der Radinmemmmiion 
cmf die Abkiirmn* der Brutdtmer. Neutitschein, I*. V. Enders. (Ed.) 
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mg.), the author is of opinion that the process he describes could well be 
carried out, in future, in practical chicken incubation. 

90 - The Comparative Efficacy of Animal and Plant Protein in Stimulating Egg 
Production: Duck Feeding Experiments in the Philippines. — Goseco andres, 

in The Philippine Agriculturist, Vol. IX, Nos 8-9, pp. 195-207. Tables 8, bibliography 
of 8 works. IyOS Baft os, Match.- April 1921. 

Experiments previously carried out by Kempster (i), Robinson (2), 
Ahrens (3), and Eroda(4), had shown that animal protein has much 
more effect than plant protein upon the egg-production of fowls. 

With the object of determining which of the two kinds of protein 
gave the better results in the case of ducks, the author made an experi¬ 
ment, lasting for a year, at the College of Agriculture, University of the 
Philippines. 

The birds used in the experiment were divided into two groups, 
A and B, each containing 9 ducks and 2 drakes. They were fed in ad¬ 
dition to their basal ration (a mash of equal parts by volume of unhulled 
bran), snails and copra meal respectively. 

Details are given as to the method of carrying out the experiment 
and the treatment and feeding of the ducks. 

The birds of both groups lost in weight during the period of the ex¬ 
periment. The loss was however more pronounced in the case of the 
copra-meal fed birds. 

Each bird in the snail-fed group consumed 39.26 kg. of mash and 21.30 
kg. of snails between July 20, 1918 and July 19, 1919, while each bird 
of the copra meal-fed lot consumed 33.10 kg. of mash and 12.30 kg. of 
copra meal during the same time. 

The ducks in group A laid on an average 71.95 eggs per head per an¬ 
num, while the average number laid by each duck in group B was 24.39. 
The average weight of an egg was 57.81 gm. in group A and 54.30 gm, 
in group B. 

The eggs produced in group A had a fertility percentage of 88.19 %. 
while that of the eggs produced in group B was 79.50 %.' 

On the other hand, the mortality among the ducklings of group A 
was greater than among those of group B. 

91 - Silkworm-Breeding in Tripolitania. — Ministero delle Colonic, Ufficio Affari Eco- 
nomici , Bollettino di Iniormazioni , Vol. IX, Nos, 5*6, p. 277. Rome, May-June 1921. 

The earliest attempts in silk-worm-breeding in Tripolitania date back 
to the year 1915. They were undertaken in the first place in order to 
discover whether the country was suitable for silk-worm breeding and were 


(1) See R . Nov. 1917, No. 1047. {Ed,) 

(2) Robinson, I. H., Principles of Poultry Culture. New York, 1912, p, 586. (Ed.) 

(3) Ahrens, A. B., A Study of the Effects of Cotton Seed Meal versus Beef Scrap on 
the Egg-Production, Fertility and Vitality of Poultry, in Oklahoma Agricultural Experiment 
Staiion t Bulletin No. 122, pp. 1-20, 1917. (Ed.) 

(4) Froda, F. M., A Study of the Effects of Animal and Plant Protein in Rations for 
Eaying Hens, in The Philippine Agriculturist, Vol. VII, pp. 235-253. Eos Banos, i§i§. (Ed)~ 
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carried on until 1920 with the object of determining whether the industry 
was likely to prove profitable. 

At the same time the local Government took steps to propagate among 
the natives the first principles of establishing a silk-worm-nursery and en¬ 
couraged the cultivation of the mulberry-tree and the rearing of silk¬ 
worms, thus iaying the foundations of the sericultural industry. 

The results obtained are as follows: 

1) It'is possible to have 2 rearings of silkworms a year in Tripoli- 

tania. 

2) It is not necessary, as was once thought, to have special rooms 
built partly below the level of the ground. 

3) The high temperatures due to the “ ghibli ” do not hinder the 
growth of the spring broods, for this wind has a favourable effect on the 
development of the silkworm and makes them more active. 

4) Few of the natives in the Tripoli oases interest themselves in 
silkworm-breeding. The apathy of the great majority of the agriculturists 
has not yet been completely overcome by the large profits to be derived 
from the industry which needs great attention, although during a very 
short season only. 

Sericulture in Tripoli has not yet attained the importance that is in 
store for it; there are not many mulberry-trees in the country, and the 
few that exist are used by the agriculturists for other purposes. The Colon¬ 
ial Government continues to supply a large number of mulberry trees 
gratis, but it will be some years before the results of this assistance mani¬ 
fest themselves to their fullest extent. 

92 - Introduction of Sericulture into Colombia, — Revista national de Agricultimi, 

Organo de la Sociedad de AgricvAtores de Colombia , Vol. XV, No. 205, pp. 3-6. Bogota, 

July 1921. 

The “ Escuela Superior de Agronomia y Medicina Veterinaria ” 
of Medellin (Colombia), has begun the cultivation of mulberry trees, andhas 
already planted about 900 with the idea of undertaking experiments in 
sericulture and of encouraging the spread of the industry in Colombia. 

At Chinacota (Santander del Norte), a Jointstock company called 
“ Compania sericicola del Norte ” has been started for the purpose of in¬ 
troducing and practising sericulture in the Municipality of Chin&cota, 
in the Province of Ricaurte and in the Department of Santander del Norte. 

In the Department of Santander the mulberry-tree is already grown, 
some of the landowners having several thousand trees. The few silkworm 
breeding experiments hitherto made show that sericulture is like to be 
very successful in Colombia. 

93 - The Possibilities of Rearing the Eri Silkworm Attacus rioini in Egypt (1).— 

Adair, E* W. f in Bulletin de la Societe entomologique d’Egypte, 13th year, pp. 101-103. 

Cairo, 1921. * 

The author has succeeded in rearing Indian Eri silkworms (. Attacus 
ricini ), in Egypt, a country which be considers fairly suitable for silkworm- 


(1) For tie cultivation of Attacus ricini in Ceylon, sec K. Feb. iyci, No. 189. {Ed 
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rearing, especially North Nubia from Assuan to Wady Haifa. In this re¬ 
gion, which is very poor, large numbers of castor-oil plants are grown, 
and the wives and ‘children of the natives employed in Cairo and else¬ 
where as servants would have plenty of time to tend the worms and wind 
the silk. 

As however sericulture is more an economic than a biological question, 
the author lays stress upon the fact that, before urging the fellah to start 
silkworm rearing, he would require to be shown that his work would be 
remunerative, entail little expense, that the silk would find a ready market, 
and also that the time and labour necessary could not be turned to better 
account. 

Experiments in silkworm breeding on a small scale have proved that 
the work can be carried on throughout the year in the region of the Delta, 
and duiing the winter months in Assuan. The author says however 
that if the industry is ever to become established in Egypt, it will be 
necessary to rear silkworms on a large scale in Nubia during the winter, 
and on a small scale in Cairo during the summer, in order to obtain eggs 
for the following winter, as the eggs of Attacus ricini, unlike those of Bombyx 
mori cannot be kept from one season to another. 

Adair made many attempts before he succeeded in obtaining the 
silkworms. As the worms hatch out after 7 to 20 days according to the 
temperature, it was impossible to have the eggs sent from India, and the 
cocoons were forwarded in boxes large enough to allow the moths to emerge 
and mate on the journey. The changes of climate, especially during 
the crossing of the Red Sea, nearly always killed the chrysalids, or hastened 
the hatching of the worms, and it was not until 1917 that he received eggs 
laid en route and unhatched. Two Tables are given showing respective¬ 
ly : 1) the average number of days necessary for development at differ¬ 
ent stages and seasons (egg 10 to 20 days : larva 20 to 82 days : cocoon 
19 to 48 days) ; 2) the average weight of 100 cocoons (from 39 to 50 gm.), 
and the number of cocoons per kg. (from 2000 to 4000). 

FARM ENGINEERING. 

94 - The Power Farming Trial Week at Ondes, Haute Garonne, Franee. — Blanc, 
A. (Itigeiiiem* du Genie rural, Chef de la Circonscription de Montpellier), in Le Progres 
agricole cl vtticole, Year 38, No. 47, pp. 495-501, figs. 3* Paris, November 20, 1921. 

The Agricultural Office of the Sud-Ouest region held a trial week of 
power-farming from Oct. 12 to Oct. 17, at the Ondes College, near 
Toulouse. 

The programme of this week included lectures, an exhibition of agri¬ 
cultural machines driven by electricity, and electric ploughing trials. 

Two electric ploughing machines, both light windlasses with cables, 
were exhibited, viz., the DouiiyHET windlass and the windlass of the 
Electric Motor Cultivation Society (S. E. M.). 

The Douit,HET* windlass is an extra-light machine. It weighs 750 
kg.; its dimensions are about 1.30 m. X 1.20 m. x 2 m. The wheels axe 
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provided with pneumatic tyres, and as therefore they have very little grip 
on the soil, the windlass has an anchoi rod. The motor is of 12 H P and 
revolves under the tension of 220 volts. Two windlasses, one at each end 
of the field, send backwards and forwards a one-furrow two-way plough 
that can work to a depth of 20, 25 and even 30 centimeters. The pos¬ 
sible traction of the cable is 300 to 400 kg. 

The advance of the windlass after each furrow is effected by winding 
a steel cable on a drum fitted on the frame. One end of the cable is 
fixed to the drum and the other is fastened to a stake driven into the ground 
on the edge of the field. The drum is worked by hand by means of a winch, 
and the tractor travels on its cable. 

In the absence of the makers, the windlass could not be tested. 

The author is of opinion that the weight and power of the Dotjiehet 
windlass are the lowest possible that can be used. 

The machine is worked by 3 men, one at each windlass, and the third 
at the plough. Three men ploughing with oxen can each guide 2 pairs 
of oxen, or 12 animals in all: the work of an ox is theequivalent of 0.9 H P 
therefore, the work of 6 yoke of oxen guided by 3 men is equivalent to 
about 11 H P. Hence an electric machine worked by 3 men would not 
give as regards the man-power, a greater output than a team of animal- 
tractors of the same power. It has, however, one advantage, that of bring¬ 
ing to bear upon a single plough-share all the force of 11 HP, which is 
not possible'when oxen are used, and is thus able to plough deep with one 
passage of the plough. 

The S. E. M. windlass, 1921 type, although classed as a light tractor, 
is heavier than the Douiehet, it weighs 3 tons and develops 35 H P, 
which means a little less than 100 kg. per H P and appears the minimum 
weight that can be combined with solidity. It works under a tension of 
500 volts, and is self-working on the field. 

The system of anchorage devised by Estrade, the Director of the 
S. E. M., is extremely simple : the inside wheels of the windlass (those on 
the side of the machine tha tis working), are furnished with cutting-disks 
forming, with the felly of the wheel, angle-irons of which the height is half 
the width of the felly. On the other hand, the cable on which the plough 
runs* passes, before being wound on the drum, over a pulley fixed on 
the end of a pole coupled to the frame. This pole, which can move 
between 2 points, is kept in position by a pneumatic break. If a trac¬ 
tion T is exerted on the cable the pole is drawn towards the base by a 
force F which opposes the force exerted by the biakes, the pole thus assumes 
such a position as to balance the two forces; if the traction Tis increased 
.the pole sinks further, so that a new position of equilibrium is assumed, 
and if the traction is sufficiently strong for the pole to reach its lowest 
limit, the current is cut off automatically. 

By this arrangement the point of application 0 of the traction T va¬ 
ries on the axis of the windlass. The pneumatic brakes are so constructed, 
that whatever may be the position 0 V 0 2 , 0 Z of this point of application, 
the resultants R lt R 2) R z , of the corresponding tractions T lt T 2 , T 3 , and 
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of the weight P always travel b3^ the line joining the fellies of the wheels. 
All the force (weight and traction combined), to which the windlass is 
subjected thus falls on the fellies of the two inner wheels of the machine. 
Each of these wheels thus buries ( ff anchors ”) itself; in the ground, 
and presses the prism of soil between the felly and the cutting-disk, so 
that the windlass can only skid towards the cable in the plane mn. But 
in this case, the friction of the skidding is the friction of ” compressed 
soil upon compressed soil ”, and it is shown by calculation, that this can 
only be brought about by exerting upon the cable a traction varying from 
1.75 to 3 times the weight of the tractor, according to the nature of the soil. 

If on the other hand the windlass were not provided with this arrange¬ 
ment of the pole and the cutting-disk, the skidding of the fellies (iron 
on soil), would take place with a traction force equal only to half the weight 
of the windlass. 

In fact Estradas system of anchorage enables a tractor of P weight 
to stand a traction force at least 3.5 times greater than can be borne by 
an ordinary tractor of the same weight, which clearly means a great saving 
on the net cost of the apparatus. This tractor worked under extremely 
difficult conditions at Ondes, the dry soil being so hard that it required a 
force of from 2000 to 2500 kg. to drag the two-way plough, though it 
was only ploughing with 2 shares and to a depth of 30 cm. The work 
was however done very regularly without any jerking. 

The mechanical return of the machine is 78 %; with 2 windlasses it is 
possible to plough 3 hectares a day to a depth of 30 cm., and with the 
maximum of 100 kilowatt-hours per hectare, in the heaviest soils. 

The price of the complete equipment of the two windlasses has not 
yet been settled, for they have not been made up in sets, but it may be 
estimated at about 75 000 francs. 

The S. E. M. has tried to solve the difficulties connected with sup¬ 
plying the current on the spot and the exhibit at Ondes included a complete 
installation. The current is conveyed to the windlass by means of an 
'* agricultural line ”, a fixed line formed of " black stakes. These are 
stakes injected by a special process with a very large amount of creosote. 
The stakes seem to be practically permanent, for the S. E. M., has been 
using 20 000 for 16 years and none of them have required replacing. 

Further they are non-conductors and, on “ agricultural lines ” at 
all events are able to carry the conducting wires without the use of insu¬ 
lators. It is also very easy to have a moveable electric switch on the 
ploughing ground. The initial cost of making a kilometer of the S.E. M 
" agricultural line ' is relatively low, and as mortgage can be spread 
over a great many years, the annual expense per hectare is much re¬ 
duced. 

In short, it was recognised at Ondes, that the question of ploughing 
by electricity had made considerable progress, and had passed from the 
theoretical to the practical stage. 

The car of the automatic anchorage car devised by Boyer moves by 
means of the unwinding of a supplementary cable worked by the windlass. 

[**] 
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Thus the cai can be heavily loaded as it can be moved without hard work 
on the part of the men. 

Various firms shewed on their stands in the Exhibition Hall different 
forms of electric apparatus. Among these should be mentioned, Soule's 
apparatus for central supply stations for high tension lines — the motors 
of the Electro-Mechanical Co. — Bout's motor-pumps — Grammont's 
motors and china-ware — Broussard and Larres pumps. The S. E. M. 
exhibited their “ galet de coincement ” which is already well-known and 
fulfils the following requirements. 

1) It supplies a small low-power electric engine to fix on the frame 
of every machine for the home-work of the farm (root-cutter, straw-cutter, 
crusher etc.), and a means of working these small engines one after another, 
so as to increase the number of work hours of the electric force and deciease 
the power used. 

The “ galet ” is an excellent means of transmitting current to such 
engines. 

2) Provides a possibility, should there be any interruption in the 
system of distribution, of working by hand the low-power machines of the 
“ galet de coincement ” which is started instantaneously with the great¬ 
est ease. 

Among the machines made in the Toulouse district, the author men¬ 
tions the Olives stacker, driven by electric engines and the Laport 
electric-lorry. 

The lorry can carry 5 tons net weight and is provided with a battery 
of 1500 kg. accumulators, composed of 80 parts capable of supplying 250 
ampere hours, or 160 volts. One charge of the battery, which costs 10 
fr. is sufficient for a 65 km. run and is ample for ordinary farm transport 
work. 

There are two types of battery, one of lead, costing 12 000 francs, 
and guaranteed for 2 years, and the other made of ferro-nickel costing 
40 000 fr. and guaranteed for 10 years. The battery is connected with 
two motors of 10 HP each driving a wheel by direct contact. It is pro¬ 
vided with 5 speeds, the highest being 20 km. an hour. The loiry in woik- 
ing order and fitted with a lead battery costs 45 000. 

95 - Trials of a Traetor Running on Poor Gas, in France. — Grbusammer, r., in 

Comptes rendus de VAcademe d*Agriculture de France , Vol. VII, No. 32, pp. 606-701. 

Paris, October 19, 1921. 

Trials were made on September 24, 1921, at Treuillaut near Chateau- 
roux, with a Cases gasogene, type D. E. 30 to 40 HP mounted on a Tou- 
ranb-Eath, tractor drawing a three-furrow plough working to an average 
depth and width of 1.05 m. and 0.15 m. respectively, giving a traction of 
750-800 kg. 

The engine of the tractor was of vertical 3-cylinder type with a 0.105 
m. bore and 0.130 m. stroke; it developed 35 HP, ran at 1 200 revolutions, 
usually worked on paraffin and had not been modified in any way. 

On the same ground and on the same day, a similar tractor running 
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on paraffin drew a 4 furrow plough at the same rate, which would seem to 
show that the loss of power due to substituting poor gas for paraffin was 
not above 25 %. 

The objects of these trials were to determine the time taken, the coal, 
wood and water consumed and to observe the working of the engine. 

Time-taken . — The trial on Sept. 24, lasted 4 hrs. 25 min. distributed 
as follows : 


* • 23 min. 

2 hrs. 52 » 

• - • 26 » 

4 min. 

10 » 

4 » 


17 min. 17 » 

Stoppage for cleaning the radiator and supplying the scrub¬ 
ber with water . 22 » 

Getting up speed after cleaning. 5 » 


Charging, lighting and ventilating at start 

Ploughing proper. 

Time on the wav. 

When not-hauling : 

At starting. 

Durnig ploughing. 

After cleaning the radiator. 


4 hrs. 23 min. 

The following remarks should be made as regards these different 
times. 

x) In addition to the time spent on the ploughing proper (2 hrs. 
52 min.), which includes ploughing and turning at the end of the field 
(length 342 m.), the machine stopped on the way and on the grassland of 
the farm for 20 minutes, and was not hauling for 17 minutes counting the 
starting and various delays for regulating the plough or tractor during 
the course of the work. 

In order to calculate the fuel consumption per hectare, the author 
reckoned the amount burnt in the 2 hrs. 52 min. while the fuel and water 
were also used in crossing the grass-land, when the machine was unoccupied, 
and also during the slow combustion for 1 hr. 50 min. after the trial. 
The figures therefore are much higher than they should be, and would 
only be reached under the most unfavourable conditions. 

2) The charging, lighting and ventilation at the start took 23 min¬ 
utes only. The time was reckoned from the moment of beginning to 
fill the empty gasogene until the engine began to work. The actual time 
taken fox ventilation was 21 minutes. 

3) In the course of the work, an unavoidable delay was caused 
by the necessity for cleaning the pipe supplying water to the scrubber, 
which was stopped up with seeds and impurities from the washing water 
which had not been filtered before use. This fact is interesting as showing 
that the removal, cleaning and replacing of the radiator took 22 minutes 
only, and in spite of the introduction of air into the apparatus, a ventilation 
of 5 minutes was sufficient to start the engine. 

[*<•] 
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4) The slow combustion for 1 hr. 50 min. after the test made it 
impossible to estimate the amount of coal remaining after trial which was 
burnt at a pure loss during this period. 


Estimate of surface ploughed and fuel consumed. 


1) Average speed of tractor: 27.30 metres per hour. 


2) Surface ploughed. total 

7.85 ares 

3) Wood (for lighting). total 

5.580 kg. 

Charcoal .38 kg. 

Water.45 litres 


per hour 
25.41 ares 

per hectare per hour 

52 kg. to .6 kg. 

62 litres 12.5 litres 


The oil consumption was- not measured, but it appears from the .state¬ 
ments ot the drivers, that a saving of 30 % was effected. 

This is probably due to the fact that there is no partial combustion 
of the oil used, and therefore, as the author has found, the oil remains 
pure and preserves its lubricating power longer. 

This is one of the interesting results of the use of poor gas from the 
economic standpoint. 

Various Observations made during the Working of the Engi¬ 
ne. — The cylinders and plugs when examined after working were cleaner 
and less soiled with calamin than in the case of an oil driven engine. 

The working of the engine left nothing to be desired during the trial, 
it started as easily, if not more easily, than with oil. 

After working alone the engine started again without any trouble when 
the plough was attached; when the traction resistance was increased, the 
engine slowed down without any stoppage. In short it worked as well 
in every respect as a good engine running on oil. 

Conclusions . — The figures given above show, that the charcoal 
consumption of a 35 HP tractor provided with a Gazes gasogene is 52 kg. 
per hectare at maximum. The charcoal was bought on the spot for 0.22 
fr. the kg., and the fuel cost per hectare amounted to 11.45 fr. 

Under the same working conditions, the engine uses 40 litres of oil 
(costing about 72 fr.) per hectare. 

The saving realised is thus about 60 fr. per hectare. 

In other words the expense of the fuel for a tractor driven by poor 
gas is 6 to 7 times less than if it were run on paraffin ; the amount saved 
being about 85 %. This saving would continue, even if the cost of fuels 
were to fall to pre-War prices. 

It should be mentioned that charcoal can often be bought at an even 
lower rate, especially in the Colonies, where it is sold at a very low figure, 
allowing a development of motor-ploughing to a limitless extent in the 
future in such countries. It may be hoped that poor gas will solve the 
problem of finding a cheap motor-fuel for agricultural traction and gradual¬ 
ly replace the paraffin and petrol at present used for the purpose. 

m 
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Tractors can be made to run on poor gas without changing the engine 
and with the simple addition of a relatively small gasogene (of i cubic 
metre) of moderate weight. 

96 - Mechanical Flax-Gatherers at the Show Held at Wattignies-Iez-Lille, France. — 

Genie rural, Year XIV, No no, pp. 24-25, figs. 2 Paris, September, 1021 

In all branches of human activity, labour is a problem of ever increas¬ 
ing difficulty. The scarcity of workers coupled with the high an d sometimes 
prohibitive wages demanded, cripple all industries, and are the chief cau¬ 
ses of the decline of flax cultivation both in France and in other countries. 

Great efforts have been made to extend the growing of flax and to 
substitute machines for hand-labour especially in gathering the crop. 
At the Wattignies-lez-Inlle show, which was organised by the Departmental 
and Regional Offices of the North, and by the Flax-Growers' Committee 
of France, some improved mechanical flax-gatherers were exhibited, the 
principal models being two constructed respectively by Messrs Marshaei, 
Sons and Co. Ttd., Gainsborough, and the firm of Push Tombyix. 

With the first of these machines, the standing flax is gathered by means 
of a row of steel combs mounted on two metal endless belts. 

The comb-carriers are furnished with rollers of soft steel turning on 
steel rails with angle-irons fixed to both sides of the machine. 

At the back end of the machine, the rails are curved so as to form 
cams, or fixed eccentrics. 

The divergence of the mechanism of the combs on passing over the 
fixed eccentrics causes a raising or retarding movement that sets free the 
comb-cleaners; in this way the combs are freed from the flax, which 
is not carried above the apparatus. The combs cut the flax below the 
machine. 

In proportion as the gatherer is drawn forward by horses or a tractor, 
the combs beneath the machine pull backwards. This reverse motion re¬ 
duces the danger of shelling that might occur if the crop were too ripe. 
The action of the machine is such as to leave all the weeds standing. 

The teeth of the comb are so attached that in case of accident, they 
can be replaced on the field itself. The comb-cleaners make a kind 
of collar surrounding the row of teeth that form each comb. Cams or 
fixed eccentrics set in motion the arms of the cleaners. The latter be¬ 
gin work beneath and at the back of the machine, in order to remove the 
flax stalks pulled up and to clean the combs. 

Kach comb works independently as regards gathering and cleaning 

The machine is provided with a coupling supplied with clutch and 
spring for engaging and disengaging the combs and the lever working the 
coupling is placed within easy reach of the driver. 

The frame of the machine is rigid steel and has 2 driving-wheels, 
one of which (the interior wheel) is geared for transmitting the movement 
to the gathering apparatus. . 

The output of the machine varies greatly with the condition of the 
field and crop, and also with the system of traction employed. 
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It can pull up the flax on an area of 2 to 4 hectares per day, the 
amount gathered varying according to the form of traction whether by 

Mechanical Tlax Gatherer . — Marshaij, Sons & C°. 



Fig. 1. — Front view. 



Fig. 2. — Backview. 


horses, oxen or a tractor. All the machines sold in Scotland in 1920 
gathered flax at the rate of 4 hectares a day. 

The machine gathers the flax in swathes 90 cm. wide. It arranges the 
straw neatly on the ground behind it at regular distances apart. 

[»«] 
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The gathering-mechanism can be regulated as regards height and in¬ 
clination to the ground, so as to suit crops with stalks of different length 
and the adjustments can be made on the field. 

If a small tractor is used in preference to a draught-animal, it is pos¬ 
sible to do the work with greater regularity, and in addition, the driver 
is able to direct the machine better in its course through the crop. The 
shafts are reversible and by a simple change in position can be used either 
for animal traction, or machine traction. The machine weighs about 
920 kg., and can pass through a gate 2.75 m. wide. 

During the flax season of 1921, these machines were used in the 
flax fields of England, Scotland, Ireland, India, British East Africa and 
Italy. 

Messrs Marshal Sons and Co. Ltd. are the sole constructors and 
sellers of all the machines patented by the “ Eibre Corporation Limited ” 
for the treatment of flax. These include, not only gatherers but also 
shellers, capsule* crushers, automatic stiippers and dressers. Messrs 
MarshauI/ make a special patented ciusher of their own invention for 
rolling flax stalks. 

The machines of the firm Push Tombyuc (General Agent for France 
of the Descarpkntier-Pbtit Firm at Lecelles, Nord), also took part in 
the trials at Wattignies. 

The Push Tombyuu firm have made a type of flax-gatherer mounted 
on a binder-harvester which, by a special arrangement of the binding 
apparatus, makes bundles the size of a good handful ; the bundles are 
tied with a piece of hemp and then thrown to one side. 

The gathering apparatus of this machine consists in rollers covered 
with rubber which are fixed at an angle of 45 0 with the giound. The 
flax is fed to the rollers by rakes placed in wheels and separated by steel 
plates forming a triangle, and it is pulled up by the rollers which work 
in pairs. After passing the rubber-covered rollers, the flax is caught by 
wooden rollers of a special shape and falls again upon a moving plane 
that carries it to the binder. 

By means of these new machines, the problem of the mechanical 
gathering of flax has been solved, and the chief hindrance to the deve¬ 
lopment of flax cultivation removed. 

97 - Wind-Mill with Coupled Wheels. — Ringelmanst, M., in Journal d'Agriculture pra¬ 
tique, year 85, Vol. II, No. 43, pp. 356-357. Paris, October 29, 1921. 

The diameter of the wheels carrying the metallic sails o£ a windmill 
might be supposed to be a matter of indifference dependent solely upon 
the amount of resistance required. In practice this is not the case 
and the most usual diameters of these wheels are 2.40 m., 3 m. and 
3.60 m. 

At the British Royal Agricultural Show held at Park Royal in 1903, 
out of the 19 competing engines which all raised water 60 tn. and had a 
wheel-diameter varying from 2.40 m. to 9 m., the 6 mills which gave the 
best results had wheels 4.80 m. in diameter. With a wind velocity of 4.47 
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per second (16.090 m. per hour), the water raised by these mills repre¬ 
sented the expenditure of 19 to 24 hundredths of HP. One model is said 
to have developed about % HP. The results of the competition proved, 
that in raising water to the height of 60 m, the best returns are obtained 
with a wheel-diameter of 4.80 m. 

The author knows of a plant in which there are 2 independent wheels 
each mounted on the summit of a pier, The two piers are connected 



Wiud-Mill with Coupled Wheels. 


half-way up by a bridge passing above a building used for various purposes 
and containing a wash-house. 

In a windmill connected with a house in Kansas 2 wheels of the same 
diameter instead of being carried each on a special pier, are mounted on 
a large cross-bar; the latter carrying one sail and one raddei: the cross¬ 
bar turns in the horizontal plane about the upper part of the pier. The 
accompanying figure is taken from a photogi aph of this mill with coupled 
wheels driving a powerful pump that fills a large reservoir with water used 
for irrigation. 
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98 - Cost of Producing One Quintal of Grapes in the District of Asti, Piedmont. — 

Dalmasso, G., and I^issone, in VItalia vinicola ed agmna , Year XI, No. 44, pp 686. 

Casalmonferrato, October 30, 1921. 

The following calculation was made by Prof, Dalmasso and discussed 
with Prof. Lissone. 

Cost of making a specialised vineyard {in the district of Asti), reconsti¬ 
tuted with American stocks, using 5700 vines per hectare, to the end of 
the 3 rd year ; 39 000 hre per hectare. — Cost of one vine to the end of the 
3id year, 6.85 lire . Depreciation and interest on capital outlay, calculat¬ 
ing the duration of the vineyard at 35 years, 2 775 lire per annum. 

Cultivation expenses (114 days of male labour and 91 days of female 
labour per hectare, amount of depreciation, interest, etc.), 6509 lire per 
hectare. With an aveiage crop of 70 quintals per hectare, or 1.22 kg. per 
vine, which may be obtained from a reconstituted vineyaid, the production 
cost of a quintal of grapes is 91.56 lire , or with a lower yield, more nearly 
approaching the usual average of 42 quintals a year, the production cost 
amounts to 152 lire per quintal. 

On making a similar calculation from data collected in the neigh¬ 
bourhood of Alba, Prof. Lissonk found that in the vineyards of native 
vines with an average yield of 52.26 quintals per hectare (allowing for an 
aveiage loss of 20 % due to injury from hail and Coehylis), the mean pro¬ 
duction cost of one quintal of grapes is about 130 lire . 

AGRICULTURAL INDUSTRIES. 

INDUSTRIES ’ 
DEPENDING ON 
ANIMAIr 
PRODUCTS 


(i).*See R. July-August 1920, No, 797. {Ed.) 


99 - Extraction of Grape-Pip Oil by Means of the Dutch “ Tordoir” (1). — 

Grimaldi, I y ., in VItalia vinicola ed agrarui y Year XI, No. 42, p. 653. Casalmonferrato, 
October 16, 1921. 

The " tordoir ” constructed by the “ Utrechtsche Machinefabrijk 
of Frans Smulders at Utrecht (Netherlands), which gives excellent re¬ 
sults in extracting oil from seeds in general, had not previously been used 
for the extraction of oil from grape-pips. At the request of the author, 
the Firm of Smulders carried out experiments with grape-pips giving 
the following results. 

The grape-pips were treated by means of several kinds of apparatus. 

1) A wooden sieve, with an internal aspiration — 2) a mill (Anglo- 
American system), with 5 superimposed cylinders — 3) a double-walled 
feeder for the heatei — 4) a pip heater — 5) an oil press — 6) a mural pump 
— 7) a filter-press with chambers, or a bag filter — 8) drivingwheels 
and transmissions. 

The operation is carried out as follows : 

The grape-pips are cleaned in the sieve, or by an aspirator that lemoves 
the dust and other impurities. They are then transported to an Anglo- 
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American mill, where they are crushed to the required fineness, the meal 
falling into the feeder which is affixed to the heater in which the pips ate 
heated to the required temperature. The feed also regulates the entrance 
of the pips that are to be treated. 

Before passing into the crusher the meal is always heated to between 
6o° and 65° C, which can be effected by introducing a steam pressure of 
about 3 atmospheres into the heater. 

From a small quantity of grape-pips received from Italy, 16.65 % °f 
oil was obtained and each charge was treated in 15 minutes. Therefore 
180 kg. could be treated in 1 hour. 

The residue evacuated by the crusher contained 7 % of oil. 

The machine used about 15 HP. The oil is collected in a vessel and 
aspirated by a pump which drives it into a filter-press. If it is desired to 
dispense with the press, the oil can be passed through a filter with bags. 

By means of this small experiment, the firm of Smueders discovered 
that their machine is very suitable for crushing grape-pips. If the op¬ 
eration were carried out on a larger scale, the return would certainly be 
higher. 

100 - Paraffin from Colza-Oil. — MaithE A., in Comptcs rendus dc VAcademic dcs 

Sciences , Vol. 173, No. 16, pp. 658-660. Paris, October 17, 1921. 

In a previous work, the author has shown that the decomposition of 
linseed oil with a mixed catalyst (copper-magnesia),resultsintheformation 
of a gas of high calorific power and also of a liquid, which after hydrogenat¬ 
ing with nickel at 180 0 C forms a mixed paraffin composed of formenic 
and cyclic hydrocarbons with a predominance of the latter. 

Most vegetable oils behave in the same manner. Colza oil was decompos- 
ed with a copper-aluminium catalyst in a copper tube at a temperature of 
550° C to 659° C and incondensable gases and a liquid were produced. 

The gas which is very luminous, is composed of ethylene and tormenic 
hydrocarbons and of hydrogen accompanied by carbon monoxide and car¬ 
bon dioxide. 

Two fractions are easily separated from the mahogany-brown liquid, 
one boiling at 150° C and the other at 250° C. The residuum on being again 
passed over the catalyst gives a fresh supply of both products. 

After treatment with a dilute solution of sodium and with water 
both liquids were hydrogenated with nickel at 180 0 C. In one experi¬ 
ment, at the beginning of hydrogenation with active nickel, one part cf 
the liquid distilling at ioo° C to 120 0 C (density 0.7584 at 23 0 C), only 
contained cydohexanic hydrocarbons with traces of formenic hydro¬ 
carbons. This liquid was not affected by the sulpho-nitric mixture, but 
when decomposed with nickel, at 350° C it formed benzine and toluene 
which were identified by their transformation into nitric derivatives, the 
residual nitration liquid having a density of 0.7210 at 21 0 C. 

Hence it seems by using more or less active nickel for the hydrogenating 


(1) See i?. Nov. 1921, No. 1169. {!Ed.) 
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reaction, it is possible to obtain at will a paraffin composed of both 
aromatic and cycloformenic hydrocarbons, or else of cycloformenic hyd¬ 
rocarbons alone. 

101 - Development of Indigo Industry in India and Nature of Changes Occurring 
during Extraction (1). — Davis, a. W. (Indigo Research Chemist to the Government 
of India). I. Notes on the Development of the Indigo Indus tiy in Assam in Conjunction 
with Tea and other Crops. — II. The Nature of the Changes occurring during the 
Extraction of Indigo from the Java Plant {Indigofera arrecta). — Agricultural Research 
Institute , Pasa , Indigo Publications, No. 8, pp. 17, and No. 9, Pp. 76, tables 10, figs. 11, 
Calcutta, 1921. 

I. — Development op indigo industry. — The data given show 
the possibilities of indigo in Assam as compared with results obtained 
on the present badly deteriorated planters’ estates in Bihar. Growth 
is evidently far more luxuriant in Assam, the yield of plants per acre 
amounting to from 200 to 300 maunds with a percentage of indigo- 
tin in the leaf of 1 % as compared with 50-80 maunds and 0.6 % in Bihar. 

The author gives details of the actual yields of indigo at the first As¬ 
sam indigo factory at the Panchnoi Tea Estate, established in 1919. 
Walton (Acting Imperial Agricultural Bacteriologist) found by making 
bacterial plates by the indican-agar method (Hutchinson) that the 
water was as a rule extraordinarily deficient in the indican hydrolysing 
types of bacteria which it has been found are essential for good steeping 
results. 

Brom tests already made by Walton it seems possible to correlate 
the rate of growth of bacterial plates made on indi can-agar with the time 
of steeping required, and it may be possible to adopt a method of this 
kind in ordinary factory control. The time required for steeping varies 
according to district, but once the best time for steeping is ascertained, it 
should give fairly regular and constant results. Much scientific work 
is still needed before control measures can be effected, satisfactorily. 

However, a method has recently been devised by the author and 
tested with success at Panchnoi. The test is colorimetric and by this samples 
of the extraction liquor in the vats can be compared at intervals of half 
an hour during the steeping; whilst the extraction is improving, and before 
the optimum time has been reached, successive samples show an increas¬ 
ing depth of blue colour when the test is applied as described in the Appen¬ 
dix ; after the optimum has been reached, successive samples rapidly 
lose colour owing to the destructive changes which lead to the loss of 
indigo. 

This method should obviate to a large extent the main difficulty 
of working indigo in Assam, namely, the variability of the water from 
day to day which necessitates a different time of steeping each day. 

Owing to the extraordinary yield per acre of the indigo plant in As¬ 
sam, the' manufacture of indigo should be extremely profitable in this 
province, (at Panchnoi from 24 to 37 seers have been obtained per 100 


(1) See R. Oct. 1921, No, 1057 and No. 50 of this Review. (Ed.) 
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maunds of plant; these estimates were based on wet-cake measurement 
after pressing according to t.he customary Bihar basis of calculation). Data 
are given with regard to probable profits from indigo in Assam with differ¬ 
ent yields and different selling prices, and it is clear that *a remarkable 
profit is obtainable. 

With average working, yielding 20 seers of indigo per 100 maunds 
of plant, an output of 200 maunds of plant per acre would yield a profit 
of Rs. 275 per acre and an output of 300 maunds of plant a profit 
of Rs. 450. With very favourable average working (30 seers ‘ per 100 
maunds) the calculated profits are Rs. 475 and Rs. 750 with yields of 200 
and 300 maunds of plant per acre respectively. Natural indigo produced 
in Assam can with favourable working displace synthetic altogether from 
the market. 

The actual cost of working with freshly cleared lands, which need 
much weeding and hand labour for sowing, cultivation and harvest, 
worked out at Panchnoi at Rs. 125 to Rs. 150 per acre. With higher 
acreage the expenditure would probably be less, especially as the land be¬ 
comes freer from weeds : taking Rs. 150 per acre for 150 acres the total 
working costs would be Rs. 22 500. 

The experimental factory to work 300 acres entails a cost (including 
the cost of the whole factory and machinery) of Rs. 50 000 and Rs. 55 000 

The author gives an outline of the existing markets for natural indigo, 
quoting China as a country where there is an immediate and active market 
waiting to be supplied with indigo in its proper form (“20 % paste ”) 
similar to that supplied by German producers. In recent years China and 
Japan alone have taken half of the entire European production of syn¬ 
thetic indigotin. 

In the above calculations of profits no allowance has been made for 
the very marked value of the refuse from the indigo steeping vats (seet) 
as a manure for other crops ; indigo “ seet ” has exceptional value as a 
quick-acting nitrogenous manure for developing leaf growth. The de¬ 
velopment «o£ tobacco in Bihar has been due almost entirely to the use of 
“ seet ” as a manure. There is no doubt that its use as a manure for tea 
would go far to reduce the very heavy outlay on nitrogenous manures 
which is now necessary. It could be used advantageously on newly 
opened up or newly cleared tea land and considerable profits would be 
forthcoming before the tea comes into yielding and by growing indigo 
between the bushes, the soil would be enriched with nitrogen. In ad¬ 
dition experience in Bihar has shown that “ seet ” is an admirable manure 
for sugar cane and hence the distinct advantage of growing indigo on 
newly opened up sugar cane estates. 

The growth of flax with indigo should also be considered at the pre¬ 
sent time; flax could be grown and manufactured in the cold weather and 
the indigo vats would be very suitable for the retting process, and this 
crop would advantageously utilise labour in the off-season. A large 
supply of seed could also be obtained which could be pressed for oil and 
cake to be utilised as manure. 
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IT. — Nature oe the changer that take place during the 
extraction of the indigo. — The facts presented, in this paper indicate 
clearly the general nature of the changes occurring in steeping and 
beating to extract indigo, and the development of harmful acidity which 
is apparently one of the principal causes of low produce and impurity. 
Suggestions are made with a view to general improvement from a pract¬ 
ical working standpoint as regards: 

i) The selection of favourable non-destructive types of bacteria in 
steeping; 2) the study of methods of establishing these in the steeping 
vat; 3) methods to obviate the destructive action during steeping and 
beating on the indoxyl of acidity developed by bacterial action. 

In all the experiments referred to, whether carried out on laboratory 
scale or on a larger scale in the experimental vats at Pusa, a known 
weight of plants was taken and steeped in a known volume of water, the 
percentage of leaf on the plants and the percentage Gf indican in the leaf 
being previously determined. In this way the possible yield of indigotin 
could be calculated. Analyses were made with a view to following the 
progress of extraction and hydrolysis. 

Typical bacterial fermentations of the indigo plant are described which 
show that although wide variations may occur in the efficiency of extrac¬ 
tion and efficiency of oxidation, the geneial principles of the action are 
quite definite. Results obtained in these experiments illustrate the necessity 
for having a simple test to decide each day the exact time of steeping re¬ 
quired (See Pt. I). Tables figures and graphs, show the results obtained 
after fermentation with various types of water and also with distilled 
water. The rate of formation of acid in steeping (i. e. carbonic acid) 
varies widely in different fermentations and this has a very marked effect 
on the yield and purity of the resulting indigo. The necessity for control 
and the test recommended have been described above (Pt. I) and it is 
equally important to prevent the development of too high an acidity 
in steeping. 


102 - Changes in the Composition of Sheep’s Milk during the Lactation Period; Expe¬ 
riments Made in Hungary. — Weiser, St. (Communicated by the Experiment Sta¬ 
tion of Animal Physiology at Budapest), in Die Landmrtschaftlicken VersucJis-Stationen, 
Vol. VIII, Parts 1-2, pp. 131*140, 3 tables. Berlin, November 1920. 

Experiments cn two Frisian ewes kept at grass during the lactation 
period lasting from the middle of March to the middle of September. The 
animals were milked twice a day and samples of the milk were t§ken every 
month. The morning and evening milk was not mixed. The data obtain¬ 
ed refer to the average values of the combined morning and the evening 
milks respectively of the two sheep. By calculating the average compo¬ 
sition of ewe's milk during one period of lactation and comparing the values 
obtained with the figures given by other authors, it can be seen that these 
values only vary within very narrow limits, as is shown by the follow¬ 
ing Table. 
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Average Composition of Ewe's milk during One Lactatidn Period 
as Estimated by Different Authors. 






Total 

protein 


Albh-" 

_ 


Authors 

Specific 

gravity 

Dry 

mattei 

Fat 

Casein 

men + 
globu¬ 
lins 

Tactose 

Ash 


% 

% 

% 

% 

% 

% 

% 

% 

Konig. 

T.0355 

16.43 

6,18 

5.15 

4.17 

0,98 

4.17 

0-93 

Fleischmann. 

Fleischmann (advanced 

— 

17.00 

5,3° 

6.30 

4.60 

I.70 

4.60 

0.80 

lactation). 

Baintner F.(Transylva- 

— 

24.60 

xi,77 

8.12 

6.48 

I.64 

3-65 

1.06 

nian Zackel breed) • 
Bir 6 G. (hybrids Zigaya 

I.0382 

16.53 

5,21 

5*72 

— 

— 

4.87 

0.83 

X Frisian and Zackel 
X Frisian). 

I.0370 

19.07 

7*45 

__ 


_ 

... _ 

0.79 

Weiser St. 

I.0372 

17.IO 

6.24 

5.^4 

4*52 

0,92 

4.29 

0.85 


Ht® The effect of the coarse of the lactation period upon ewe’s milk has been 
studied by several authors. The most thorough investigations have been 
made by O. Laxa (i) and F. Baintner (2). In the authors experiments 
the sheep’s milk underwent considerable changes during the lactation 
period. 

The amount of dry matter perceptibly increased for the two first 
months (March and April), then remained about the same till August, 
after which it again increased. Between March and September the total 
increase was 7 %. Laxa made the same observations in the course of 
his experiments with the Orava breed of sheep. He found the dry matter 
content of their milk to be from 14.92 % to 17.35 % in April and 24.6 % 
in October. 

In other experiments, with the Zackel breed of sheep the dry matter 
rose to 14.10 — 15-26 % in April and to 25.94 % in October. 

In Baintner’ s experiment with Hungarian Zackel sheep the dry 
matter content reached 13.7 % in March and 20.23 % in September. 

As regards fat, similar observations were made. 

The fat content rose for the first 2 months, remained about the same 
for 4 months and then again increased a little in the last month. 

The total increase in fat was 4.35 % (from 3 5 to 7.85 %). In Baint¬ 
ner *s experiments, the average fat content of sheep’s milk was 2.92 % in 
April and 8.14 % in September 

Laxa found that the fat content of the milk rose during 7 months 
from 4.27^.25 % to 9.67 % and from 4.44-5*0 % to 9.65 %. On the 
other hand the changes in the dry matter and the fat content recorded by 
G. Biro were less than those reported by the author, Laxa and Baintner. 


pp- 


(i) Cf Burr, A, and Berberich, F. W., Studies iiber Schaf-Milchwirtschaft, 1911, 
30 - 35 . 

(3) Ibidem p. 31, {Author's note) 
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From April to August the dry matter increased from 17.57 to 20.63 and 
the fat content from 6.34 to 9.02 %. 

The casein content varied differently from the albumen and globulin 
contents, for whereas the quantity of casein remained fairly constant 
from April to August, only rising a little during the latter month, the 
changes in the albumen and globulin were greater though more irregular. 

The amount of lactose decreased 1.41 % as the lactation period ad¬ 
vanced, falling from 4.83 to 3,69 %. In Baintner’s experiments it fell 
to 1.13 %. 

The percentage of mineral substances also underwent changes during 
the lactation period, rising to 0.72, in March and to 0.97 in September. 

An even more marked advance of the lactation period was shown 
in the composition of the dry matter of the milk. The fat content of the 
dry matter increased greatly after the first month, and then remained 
about the same until the end. The amount of fat-free extract changed 
but little after the first 2 months. The lactose content of the dry matter 
however decreased perceptibly during lactation. A slight drop was also 
noticed in the ash of the dry matter (5.55 % in March ; 4.57 % in Sep¬ 
tember) . 

The cru.de protein of the dry matter increased slowly, but continu¬ 
ously : 24.52 % in March ; 29.70 % in September. The changes which 
took place in the amount of casein in the dry matter, were similar in char¬ 
acter, although less in degree, to those observed in the fat content (24.52 % 
in March, 26.60 % in April and respectively 23.93* — 24.85 —26.91— 27.63 
—* 29.70 % in May, June, July, August and September). The albumen 
and globulin were found to increase more than the casein (2.62 % in March. 
6.23 % in September), while the amount of amides slowly diminished. 

On comparing the changes taking place in the milk composition du¬ 
ring the lactation period (1) it is found that they are much greater for 
sheep than for cows. 

103 - Live Stock Industry in Fiji. — See No. S? of this Review . 

104 - The Turkey Industry in Sologne, France. — See No. ss of this Review . 


(1) See: Kellner, O., Die Erntihnmg dor Landw . Nutztiere , 6th Ed., p, 518, and 
also Tangl and Z aits check, in Die Landw . Ver sacks >5 tationen, Vol. LXXIV, p. 233, 
Berlin 1911- (Author's Note) — See also: R . April 1913, No. 391. (Ed.) 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 


105 - A Transmissible Mosaic Disease oi Lettuce in the United States, especially in 

Florida. — Jagger, X. c.,in Journal of Asricultural Research, Vol. XX, No. 10, pp. 7 J 7 - 

740, pi, i, Washington, D. C., Feb. 1921. 

In January 1920, Roman lettuce (variet} r Paris White Cos) in a 
field at Sanford (Florida) was noticed to be attacked by a transmissible 
mosaic disease, showing a yellowish discoloration along the smaller veins 
of the younger expanding leaves. This symptom was usually evident 
for a few days only, followed by a general yellowish appearance of the whole 
plant. All gradations of discoloration occurred, from very marked, to con¬ 
ditions hardly to be distinguished from the normal. Close examination 
usually revealed irregular blotches of a comparatively noimal green colour, 
generally located along the larger leaf veins. The blotching varied from a 
few green patches barely perceptible on a yellowish leaf to numerous pro¬ 
nounced green spots giving a marked mottled appearance to occasional 
plants. The leaves of diseased plants generally seemed to be rather more 
wrinkled than those of normal plants. Where plants became diseased 
only after reaching a considerable size, the older leaves, which were fully 
expanded on the first appearance of the symptoms, frequently continued 
to appear perfectly normal, while all the younger leaves developed disease 
symptoms. At the same time the head lettuce (variety Big Boston) in 
a neighbouring field, developed a similar diseased condition. The general 
yellowish appearance of whole plants was frequently pronounced, but in 
most cases the blotching was less marked than in the Roman lettuce, 
and a decided mottled appearance was never observed. 

In general, diseased plants were stunted. In severe cases the plants 
were decidedly undersized, and occasionally the leaves formed only a 
rosette. Usually loose heads of poor quality were formed, although all 
gradations of development, including occasional heads of normal size and 
hardness occurred. Often plants" that .showed marked discoloration, 
mottling and stunting soon after becoming diseased, seemed partially to 
recover later and to make a more or less normal growth with only slight 
discoloration and mottling. 

inn 
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106 - Dry Gummosis of Citrus Trees in Sicily. — Savastano, i.., in n. sumone 
s her imcntalc di AarumtcoUvra e FruilicoUuni, Acireale, Bollettino 41, pp. 5-7. Aci- 
reale, 1921. 

The extraordinary drought which prevailed in Sicily in 1920, accen¬ 
tuated a type of gummosis which is little noticeable in normal years. This 
form of the disease has been called by the author “ gommosi secca ” (dry 
gummosis) It consists of a diseased condition appearing on the branches 
and trunks of the citrus trees, but not accompanied by any flow of gum 
from the cortex, being thus confined to the cambium and sap-wood. The 
disease spreads chiefly along the branches and trunk in a longitudinal 
direction. The tissues, when attacked, first become dark coloured sometimes 
turning almost livid. The characteristic symptom distinguishing this form 
of the disease from ordinary gummosis is the dryness of the affected zone. 
During the first period of the attack, the cortex remains green and intact, 
giving no hint of the existence or spread of the disease. Soon, however, 
it begins to wither and assumes the characteristic aspect of bark infected 
by this form of gummosis, becoming dry, wrinkled and somewhat darker 
in colour. 

Dry gummosis has a greater pathological effect upon the growth of 
the diseased branch or trunk than the usual moist form. The ascent of 
the sap being interrupted, the branches and twigs begin to wither in the 
regiori^of the patch of gummosis ; the process first affecting the delicate 
growing tissue of the extremities. If the base of an otherwise healthy 
branch is wholly surrounded by diseased tissue, the branch slowly perishes ; 
if the infected tissue only partially encircles it, the disease spreads from 
the infected part upwards, the branch withering during its progress, ac¬ 
cording to the severity of the attack. 

Dry gummosis and moist gummosis may occur alternately in succes¬ 
sive years. 

In the spring of 1921, many cases of dry gummosis were observed in 
gardens of ritrus-trees in the district of Messina, wdiere cultivation methods 
have been ladically changed for many years past in order to obtain “ver- 
delli ” (green lemons). The usual irrigations in these cases are suppressed 
from May to July ; this treatment, known as ** la secca, 99 was followed in 
1921 by a drought that greatly increased the severity of the disease. lib¬ 
eral irrigation subsequent to ct la secca ”, which forms part of the technique 
of the cultivation of “ verdelJi, ” only increased the evil by augmenting 
the water pressure in the interior of the tree. 

An examination of several citrus gardens showed that dry gummosis 
is as old a disease as ordinary gummosis, but that on account of the excep r 
tional drought in 1921, it had assumed a very severe form and thus at¬ 
tracted attention. 

The best means of controlling this disease is systematic pruning and 
t manuring, more ploughing and less irrigation ; in short, the citrus-tree 
grower must adopt all the methods of treatment and of hygiene that have 
hitherto proved successful in the case of ordinary gummosis. 
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DISEASES DUE TO FUNGI, 
BACTERIA AND OTHER LOWER PLANTS. 


107 - Fungi of Macedonia. — Sydow H., in Annaks Mvcolo ‘Jci, Vol. XIX, Nor.. 3-4, 
pp. 243-251* Berlin, 1921. 

A list of the fungi collected by Prof. J. Bornmueeer in North and 
Central Macedonia in 1917 and 1918, and determined by the author. 

As little is known about the Macedonian mycological flora in general, 
and the micromycetes in particular, most of the species mentioned may be 
regarded as new for the part of the country visited. 

The following fungi are new to science : Uromyces Hippocrepidis 
Svd., living on Hippocrepis ciliata ; Pticcinia loliina Syd., on Lolium pe~ 
renne , and Aecidium macedonicum Syd., on Phyteuma limonifolium . 

Among the other species found, special mention should be made of 
Ur. valesiacus Ed. Fisch. which had hitherto only been known in Switzer¬ 
land, but has now been observed on the same host-plant ( Vida onobry - 
chioides) in Macedonia, not far from the frontier of Albania. 

108 - New Studies on the Life-History of " Malvacea Rust ” (Puccinia Malva- 

cearum). — Eriksson, f*> in Comptes rendus hebdomadal res des Seances de ‘V Academic 

des Sciences, 1921, and Half-Year, Vol. CENIII, No. 20 (Nov. 18, 1921), pp. 925-928. 

In the present article, the author summaiises the results of the re¬ 
searches he has been making for the last ten years on the life-history of 
“Malvacea rust” ( Puccinia Malvaceanm Mont). 

* 4 ). Germination of spores. — His latest .studies have 
shown that this fungus has two forms of spoies which although similar 
morphologically, are very different from the biological standpoint. 

In Sweden one of these forms appeared late in the season (Sept.-Oct.) 
on young plants of the hollyhock (Althaea rosea), sprung from seed sown 
in the summer (June), and also during the following autumn (August- 
October), on plants that had over-wintered, but only in the case of holly¬ 
hocks belonging to an infected line. To this form the author gave the 
name of “ autumn spores 

The other form appeared some years in spring and summer (May- 
June), on plants that had survived the winter ; the spores manifested them¬ 
selves generally after an interval of three or four weeks. These are the 
“ summer spores *\ 

The “ autumn spores ” can germinate in two ways. If they find 
themselves immersed in water, for instance at the bottom of a drop of water, 
they send out long filaments which are at first slender and straight, but 
, afterwards become bent at the extremity. The terminal, very short seg¬ 
ments separate like conidia. If on the other hand, the spores are on the 
surface of a drop of water, or exposed to air saturated with water-vapour, 
they emit short, wide promvcelia, curved like a bow and producing 
sporidia. 

The “ summer spores ”, however, always germinate in the same 
manner, and form long filaments bearing conidia. 

[I 0 ?~ 108 ] 
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Some of the results of experiments on the germination of the two 
forms of spores are given in Tables I and II. 

Tabue I. — Germination of Autumn Spores. 


Paris, 1921. 

s = short filaments (with sporidia) 

1 — long filaments (with conidia) 

Althaea rosea (from Oct. 1 to Oct. 15, 1914). 


-■*--—“ 1 “ 






Number of Spore Pustules 


Day of observation 

On water- 
drops 

Immersed 
in water 

In air 
saturated 
with 

watervapour 

Germination 

October . . 

5 
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c 

» 2 ......... . 

6 
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C -f* 1 

» 3. 

6 

» 

» 
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» 3. 


6 

» 

1 
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» 

1 > 

4 

c 

» II . 

» 

» 

4 

c 

» .. 

» 

10 

» 

I 

» 15. 

» 

» 

8 

C + l 

» 15.. 

» 

6 

» 

l'+c 


Tabus II. — Germination of Summer Spores. 


Althaea rosea (from 7 June 23 to July 29, 1920). 




Spores germinating In water 

Day of Observation 

Spore-bearing 

organ 

Exposed 

Under 
a thin slip 

■ 

June 23 . 

m 

old leaf 

1 

1 

» 27.. 

young 

1 

1 ? 

» 27. • * . * . * 

old 

1 


J«iy 3. 

intermediate 

1 

1 

» 4 .* 

young 

1 

1 

» 15 .. 0 

intermediate 

1 

1 

» 29 . 

young leaf 

1 

1 


B). Diseased and Healthy Tines of Althaea 
rosea. — In addition to the diseased lines of hollyhock, there are also 
others that remain healthy thoroughout the growth period, as is shown by 
Table III on the following page. 

In studying this table it will be seen that a healthy line can become 
infected if the plants are near diseased individuals at the time of the pro* 

12, 


























Table III. — Healthy and Diseased Urns of Hollyhock grown near Stockholm from 1912 to 1920. 
Bergiauium =>Hortus Bergianus (Botanic Garden at Bergen). 
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duction of the “ summer spores ” (for instance, in 1913 and 1914). Sim¬ 
ilarly a diseased line can regain its health if the vital energy of the fun¬ 
gus becomes exhausted (as in 1918 and 1920). 

109 - On the Germination of the Zoospores of Vine “ Mildew”. — Ravaz, e., and 

VsrOE, 0 ., iu Comptes rcndus hcbdonvulaires dcs sianccs dc VAcadenue des Sciences, 1921, 
2nd Kalf-year, Vol ClyXXV, No. 25 (I>ec. 19, 1921), pp. 1421-1423, Paris, 1921. 

The emission and geimination of the summer zoospores of Plasmopara 
viticola depend upon very limited conditions of environment. 

All natural waters are not equally suited to these processes ; no zoo¬ 
spores are ever formed in the drainage water or the water from a certain 
well in the neighbourhood of Montpellier. The author found no appre¬ 
ciable traces of copper in this water, although it came from vineyards 
that had been liberally treated with copper sulphate. Spring-water 
from a district of the Allier, where no vines are cultivated, proved equally 
unfavourable to the formation of zoospores, and there were irregular 
germinations only in water distilled in glass, or in the water of the town of 
Montpellier, through coming from land which is not under vines. 

The inhibiting properties of the watei cannot be adequately explained 
by differences in electric conductibility, but they can be modified by the 
addition of small quantities of various substances. If sulphuric acid, car¬ 
bon dioxide and even a very small amount of sulphate of copper is put 
into the water, it frequently happens that the zoospores present will ger¬ 
minate. 

On the other hand, germination takes place regularly in rain-water 
or dew, and also in twice distilled water. 

The authors used rain-water in their studies of the sterilising effect 
exerted by various toxic substances on the zoospores of vine-mildew which 
were thus as far as possible under natural conditions. 

All the cultures weie grown in watch-glasses containing from 0.5 cc. to 
1 cc. of the toxic solution and kept under a bell-glass in an atmosphere 
saturated with water vapour, at hot house temperature. 

EJach series of experiments included control cultures grown in water 
alone. 

The results obtained from spotes of the same age and in similar condi¬ 
tion were at first somewhat incomprehensible, germination taking place 
in concentrated toxic solutions, and tailing to do so in weaker solutions. 
The causes of these divergences appear to be : i) the volume of the solu¬ 
tion and its surface tension which only allowed the conidia {zoosporangia) 
to be partly immersed, or in other words, germination depends on the solu¬ 
tion reaching the whole surface of the conidia; 2) the number of spores 
in each culture. 

There is no doubt, that the great variations observed in the toxicity 
of the same substance are due to similar differences in the composition of 
the solutions and to the method of sowing the spores. 

It was found from the experiments (over 600 in number) that germina¬ 
tion was arrested by a —~— solution of sulphuric acid in rain-water and 

5000 ^ 
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by copper sulphate solutions varying from —-to - - , which 

J 1 J 30000a 400000 

correspond ou an average to - - 1 - of metallic copper ; a saturated 

1 000 000 

solution of sulphate of lime does not prevent germination, and carbonate 

of sodium is onlv active in solutions of - -- — - - 

8000 7000 

In the case of sodium and calcium certain precautions have to be 
taken. Cultures kept under a moist bell-jar without any carbon dioxide 

remain sterile up to — — - — tt™— in. the case of the calcium, solution, 
70 000 80 000 

• and up to —— — in that of the sodium. 

20000 

In ordinary air however the calcium and sodium solutions quickly 
lose their toxic power through the action of the carbon dioxide ; this in the 
case of the former is shown after less than an hours exposure, the surface 
of the calcium being covered with crystals of calcium carbonate. 

If a 6 % lime mixture is sprayed on the leaves of a vine-stock kept for 
one night under a moist bell-jar there is no reaction to phtalein next 
day. A similar stock treated with the same lime solution immediately 
turns a brilliant red in the presence of the reagent; but loses its co¬ 
lour by the following day if the night is damp, though the litmus paper reas¬ 
sumes a slight bluish tint, but as it changes with Ph. 7.07, this may indi¬ 
cate the end of acidity quite as well as the beginning ot alkalinity. 

Only a very short time, occasionally even less than a night, is necessary 
to neutralise perceptibly the lime in cupric mixtures. This explains their 
failure, if lime is the only active principle. 

It is agreed that atmospheric precipitations can only dissolve extremely 
small quantities of copper which are quite insufficient to hinder the ger¬ 
mination of the spores of Pl. viticola . 

If however dew taken from the surface of leaves that have been spray¬ 
ed with a slightly alkaline cupric mixture is examined, very large quan¬ 
tities of copper, equivalent to —~— or —— of copper sulphate, will 

10 000 7000 

be found present in the clear portion. Rain water, which washes the 
leaves as it falls, contains according to the rapidity of its descent from 

— to —-— parts of copper sulphate. 

50000 10000 r 

In such water, no germination takes place, not only immediately 
after the application of the cupric mixture, but even when 1, 2, 7, 9, 10, 
11, 14, 15, 16, 20 days have elapsed, and after successive precipitations 
ot 19 mm., 4.53 mm., 1.0 mm., 0.5 mm (dew), 19 mm., r.n mm. 2.0 mm., 
0.4 mm. (dew), 41 mm., 4.92 mm., 8 mm„ 1.8 mm., 0.2 mm (dew). This 
further shows how well cupric-calcic sprays adhere to the leaves. It 
required torrential rains of 41.4 mm. and 92.8 mm. to remove the 

[*•»] 
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greater part of the copper, and the small quantity left was sufficient to 
render the dew sterile. 

To sum up: calcium is too soon affected by the carbon dioxide of the 
air (with the formation of calcium carbonate), to be practically effective. 
Cupro-calcic mixtures resist for a prolonged period the action of rain and 
dew, but enough copper is in most cases washed off to make the water 
an unsuitable medium for the germination of the zoospores of the 
“mildew”. 

no - Kanota Oat Var. Resistant to Rust and Smut in Kansas, U. S. — See No. 35 

of this Review. 

• hi - ‘‘Formosa”, Spanish Vine not Attacked by “ Mildew” in Italy. — iwancini, c., 

in Csiornale vinicolo itohcino , Year XlyVII, No 49, p 4SS. Casale-Monferrato, Decem¬ 
ber 1, 102i. 

At Ceccano in the Province of Rome, the Spanish vine “ Formosa ”, 
which bears excellent table-grapes, proved so resistant to mildew in ig2r, 
a year when this disease was exceptionally severe, that it may almost 
be regarded as immune. In fact where it has been left untreated, as a 
control among a number of other varieties, the Formosa has not been 
touched by “ mildew ” and has remained green and luxuriant. 

112 - Copper, the Active Principle in Sprays. — Fonzes-diaccn, in Le Pm:res A^ncoic 

ct Viticole, Year XXXVriT, No, 52, pp. 611-612. Montpellier, December 25, 1921. 

ViEEBDiEU believed that his laboratory experiments with basic copper 
mixtures furnished sufficient proof of the non-toxic action of the copper, 
and therefore concluded that the anticryptogamic effect of these compounds 
must be due solely to the basic character of the medium. 

He therefore advised that the usual mixtures should be replaced by 
a compound containing a large amount of lime, and hence very basic, 
in which the secondary part of fixative on the vine shoots should not be 
sulphate of copper, an expensive foreign product, but sulphate of aluminium 
which can easily be supplied at lower cost by French industry*. 

Vxeeedieu now fully recognises the complete failure of his formula 
which was tested by experiments carried out in vineyards in various dis¬ 
tricts of France, but in his recent communication to the Academie des 
Sciences he is still of opinion that the efficacy of alkaline cupric mixtures 
in the control of “ mildew ” is to be attributed to their basic character, 
and not to the action of the copper compounds. 

The author considered that the toxic effect of the copper in these 
sprays was clearly demonstrated by Manceau's comparative experiments 
with alkaline Bordeaux mixture and Vieeedietj's mixture. From these 
trials made in the open vineyard, Manceau draws the following conclusions. 
“ Although the 1921 outbreak of “ mildew ” was not severe, Vieeedietj’s 
mixture proved of little use but the application of Bordeaux mixture kept 
the leaves healthy and insured a vigorous growth. ” 

A convincing proof was obtained in the course of these experiments by 
adding 100 gm. of copper sulphate to a Vieebdiku mixture containing 5 
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kg. of lime, for the antieryptogamic action of the compound was found to 
persist throughout the whole vegetative period. 

It is necessary, in order to realise the full significance of this experiment, 
to explain that the addition of so small a proportion of copper sulphate in 
no way altered the basic character of the mixture. 

In fact, a little of the excess lime went to form a sulphate, thus setting- 
free an equivalent amount of copper hydrate of the same basicity, and yet 
although the caustic property of the mixture was lessened, since copper 
hydrate is much less soluble than lime, it was still efficacious against 
“ mildew. ” 

Thus, by the addition of a little copper sulphate, which was not suffi¬ 
cient to alter the basic character of the mixture, the vanished anticrypto- 
gamic action re-appeared ; is it due to the basic function that has not 
been changed, or to the copper ? The author thinks there remains no 
shadow of doubt that copper compounds actually possess the efficacy 
against " mildew ” that has been attributed to them as a result of long prac¬ 
tical experience, 

113 - Experiments in the Use of Salts of Mercury in the Antieryptogamic Treatment 

Of Seeds. — Gabel, W., in Zertschrift Hit an^ewandte Chemie , Year XXXIV, No. 94. 

pp. 587-588. Leipzig, November 25, 1921. 

In the antieryptogamic treatment of seeds, use has hitherto been made 
either of the mineral salts of mercury (usually corrosive sublimate), or 
of complex organic mercurial compounds. Whereas in the presence of 
sodium or of ammonium sulphide, the mineral salts liberate mercury, the 
complex organic mercurial compounds are not acted upon at all, or else 
only to a very slight extent by these two salts, they also differ from bi¬ 
chloride of mercury in giving no precipitate with albuminoids so that they 
have no corrosive effect upon the seed, nor do they hinder its growth, 
while according to some accounts, they seem to have a good effect upon 
the yield. 

The simplest organic compound of mercury is the cyanide ; it is more 
efficacious in conferring immunity than the more complex compounds. 
By its use, the development of Helminthos-pormni graminenm (1) can be 
prevented, a result never attained with the sublimate. The mineral 
salts of mercury, especially the sublimate, were introduced into practical 
agriculture by Hietner in 1906, and used combined with copper sulphate 
under the name of “ fusariol ” for the treatment of seeds. Hietner and 
his fehow-workers also tried to use various other mineral preparations of 
mercury. The employment of complex mercuric salts is of more recent 
date ; they were first introduced in 1913 by RichEm, while Remy adopted 
chlorophenolate of mercury for cereals attacked by Fusarium spp; this 
compound is the essential ingredient in “ Uspulun.' Another complex 
organic mercurial salt, cyanomercuricresolate of sodium, is present in 
** germisan ”, a very active f but slightly poisonous antieryptogamic 


(1) See i?. Dec. 1921 No. 2295. (Ed.) 
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remedy; another substance employed in treating seeds is called “ fusafine 
It contains 20 % of corrosive sublimate, kitchen salt, sodium sulphate, 
and an azoic colouring matter. 

114 - Aspergillus variants, a Mueedinea Parasitic on Maize, in Italy. — 

Ciferri, R., in Rimstci di Pcttologici vezetale, Year XI, Nos. 7 - 8 , PP* 89-93. Pavia, 

October 29, 1921. 

The author records the clearly parasitic behaviour of Aspergillus va- 
rians Wehm — hitherto only known as a saprophyte — which was found 
frequently, in 1921, on the caryopsids of maize at Petriolo (Prov. of Ma~ 
cerata). All or nearly all the infected ears came from plants cultivated on 
the low-lying, damp, foggy fields situated along the course of the Cremona, 
where owing to the situation of the cultivated slopes and the thick shade 
made by the willows and poplars growing in abundance on the banks of 
the stream, there is very little sunshine. 

The maize-plants were poorly developed, having small impeifect 
heads that ripened late and remained always damp even when ripe. The 
fungus confined its attacks almost exclusively to the seeds at the top of 
the cob which as being the least protected by the bracts are the most 
exposed to parasitic attack. These caryopses are always attacked in the 
part that is free from the rachis, they are much smaller and softer than 
the others, become discoloured, and ripen later than the healthy cary¬ 
opses on the same head. The seeds of plants grown in dry high places 
were never infected by Aspergillus varians unless other causes, such as 
cracks exposing the starchy contents, facilitated its attack. 

Another Mueedinea, Cephalosporium Acremonhtm Corda, has been 
found parasitic on A . varians. 

115 — Macrophoma flaccid a, a Deuteromyeete Causing Deterioration in Dried 

Grapes in the Marches, Italy. — Ciferri, R., in Rivista di Ampclografia, Year II, 

No. 11, pp. 164-166. IvCghom, November 1, 1921. 

In the Province of Macerata, and in nearly all the Marches, it is the 
custom to keep fresh giapes for domestic consumption. The ripe grapes 
used for the purpOvSe are gathered at the time of the vintage and the bunches 
are hung on reeds suspended from the ceiling of a cool, well-ventilated 
room, a cellar on the ground-floor being generally chosen. The grapes thus 
treated keep well until after New Year's Day. Those chosen for keeping 
are always white, such as Verdiccliio, ” although occasionally French 
Muscat and " Zibibbo " are used. Under normal conditions, grapes kept 
in this way shrivel and assume a colour varying from amber to brownish 
yellow, having in short all the characters of dried grapes. 

In 1921, the berries taken from a considerable quantity of dried 
Verdicchio were of a violet brown colour, shrunken and soft; their 
surfaces were coveied with small blackish pustules with a white spot in 
the centre emerging from a brownish-yellow patch of limited extent. 

Microscopic examination revealed the presence of fungus fructifica¬ 
tions (pycnidia and spermogonia) belonging to the agent of the alteration 
identified as Macrophoma flaccida (Viala and Ravaz) Cav., a deuteromyeete 
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■hitherto found only on grapes left hanging on the vines after the vintage, 
and hence regarded as of little practical importance. 

On all the bunches in the vineyard where the grapes had been gather¬ 
ed, dark-red berries had often been observed which were probably attacked 
by the form of “ mildew ” known as £< brown rot. ” Two different kinds 
of mycelium were, however, found on the grapes examined, one cf which 
the author attributes to a “ mildew, ” and the other to Macrophoma 
flaccida . 

A careful inspection of the “ Verdicchio ” grapes at the place where 
they were dried showed that nearly all the berries of the suspended 
bunches were infected. The distribution of the diseased grapes in each 
bunch appears to be due to chance ; the rest of the berries were pale-green, 
or golden-yellow, and therefore obviously free from "brown-rot. ” 

As regards the deterioration from the agricultural standpoint, little 
serious damage is to be feared from the deuteromycete which behaves 
as a saprophyte. It is however self-evident that for grapes to keep well, 
they must be immune from all disease, and in the case in question, from 
"mildew”. Therefore the control of Macroph. flaccida resolves itself 
into the control of the " mildew ”, 

116 - On the Cankerous Tumours of Diplodina Castaneae Observed on the 
Chestnut-Tree in France. — Dufrenoy, J , ill Com pics rendu $ hcbdomodaires dif la 
Societe de Biologic, Vol. TyXXXV, No. 36, pp. 1059-1061, 3, figs Paris, 1921. 

When a plant is attacked by a parasite, the manner, degree and re¬ 
sults of its reaction depend essentially upon the time that the pathoge¬ 
netic agent and its host ate able to co-exist. 

This fact is clearly shown in the case of chestnut trees attacked by 
Diplodina Castaneae (“ Javart ”). The parasite kills the cambium cells, 
causes hypertrophy and hyperplasia in the active cambium some little 
distance off, and induces many thyloses in the vessels of the deep-seated 
[; wood. , 

If the victims are young chestnut poles, necrosis invades the cambium 
of the wound-callus forming round the first seat of infection, the disease 
spreads faster than the callus grows, and death rapidly ensues owing to 
the destruction of the ling of cambium. 

On a tree trunk cicatrisation proceeds more quickly than the destruct¬ 
ion of the cambium, leading to the formation of great pads of tissue formed 
of overlapping scales.- All that is required for the continued growth of 
the canker is that a certain number of the cambium cells should be pro¬ 
tected by the suberised layers continually^ being iormed in the phelloderm. 
This very sinuous barrier describes curves around thepericycle fibres which 
become delignified, while the more or less swollen membranes in the neigh¬ 
bouring parenchyma fix the lignin. 

117 - A Wide-Spread Attack of Rhytisma acerinum Observed on the Leaves 
of the Common Maple, in the Marches, Italy. — ciferri, r., in jurist* di Raiohgia 
ve^ctaU, Year XI, Nos. 7-8, pp. 93-95- Pavia, October 29 , 1921 . 

It has been noticed of late years, in the Province of Macer at a, that the 
leaves of the Common Maple ( Acer campestye) — grown in rows in the 
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fields to serve as supports for vines — fall prematurely, a few being slied 
at first, and a larger quantity a little later. Further a certain number 
of maple-trees wither and finally die. Much injury is thereby caused 
to the vines, as the soil is disturbed by the up rooting of the dead tree 
and the planting of a new one. The maples that survive become 'com¬ 
pletely defoliated. The leaves, although not of much value are still useful 
to the agriculturist especially in seasons when forage is scanty and they are 
the sole product of these trees. 

As a result of a visit to one of the places where the disease was most 
prevalent, viz. the low-lying, damp, foggy ground along the bank of the 
Cremona, it was found, that the leaves of A. campestre were attacked by 
the pycnidial form (Melasmia acerina Fev.) of Rhytisma aoerinum (Pers.) Fr. 

The disease caused by this fungus known as “ Croste nere delle foglie 
delFacero, ” which is usually of little or no importance in Italy, had broken 
out in the form of an actual epidemic in the district visited 

The severity' and wide-spread character of the attack was not only 
due to the fact that the fallen leaves were not collected and burnt — the 
only way of destroying the fungus, for anticryptogamic mixtures have no 
effect upon it — but also to the continual damp of the environment. 

In the same zone were observed, Rhyt. punctatum (Pers.) Fr., also 
on the maple, but more rarely, and Rhyi. salicinum (Pers) Fr., under its 
pycnidial form ( Mel salicina Tul.) on the leaves of Salix viminalis . Willows 
growing in dry places were not attacked by the last fungus. 

118 - Cenangium peniphilum n. sp. Disco mycete Injurious to Pin us port - 

derosa and P. contorta , in the States of Idaho, Washington and Montana. — 

Weir, J. R., in Phytopathology , Vol. XI, No. 7, pp. 294-296, figs. 2, pi. 1. Lancaster, 

I^a., 1921. 

A new species of Discornycete designated by the name of Cenangium 
piniplnlum was first collected at Boulder (Montana) on Pinus contorta 
on June 8, 1915. Since then it has been found in abundance in the lake 
region of northern Idaho, where it attacks P. ponderosa and P. contorta 
This type has been collected on a 15-year old tree of P. contorta at 
Priest River (Idaho) in the Kaniksu National Forest on May^ 12, 1920. 
The species is common throughout northern Idaho, eastern Washington 
and western Montana. 

This fungus, which is of considerable forestal importance, attacks 
P. ponderosa and P. contorta between the ages of 5 to 25 years or more. 
Infection usually occurs at the nodes, less frequently on the internodes, 
but may eventually spread throughorvt the entire length of the stem. The 
mycelium penetrates the cortex, phloem and wood and causes canker. 
The cambium is killed, preventing any further growth in the thickness at 
the point of infection, and with each year's increment the outline of the 
tree in cross section becomes more irregular. The penetration of the my¬ 
celium into the cortex, phloem and wood causes the exudation of large quan¬ 
tities of resin on the surface of the canker which runs down the bark 
very conspicuously. The dark brown much-branched mycelium follows 
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chiefly the medullary rays in the wood and gives it a greyish or bluish- 
black colour which resembles Ceratostomella pilifera (Fr.) Wint, This 
colour may extend to varying depths or entirely through the trees in the 
case of two oppositely arranged cankers. The colour which always indi¬ 
cates the presence of mycelium may extend from one canker to another up 
and down the tree and is very conspicuous in longitudinal section. Brown¬ 
ish-black deposits in the various cells especially in the resin channels and 
medullary rays intensify the colour. The mycelium develops both in 
the cells and in the intercellular spaces. The apothecia are formed on 
the dead bark of the canker and vary in size according to the age of infection. 
The fact that infection usually occurs at the branch whorls, indicates a 
natural "weakness at this point, and should not be attributed to wounds. 
Wounds caused by various agents are however a source of infection, and 
this has been demonstrated by experiments. The transfer of spores to 
incisions in the bark of young trees has always given rise to infections. When 
these occur at the base of the branches, they spread to the main trunk, 
frequently involving the entire circumference at this point. The number 
of cankers on a single tree is in some cases limited only by the number 
of whorls. A 15-year old tree may have as much as ten or more separate 
and distinct cankers. All these cankers may be united internally by 
discolouied wood. A thin ridge of tisste winding from one canker to an¬ 
other may be the only part which remains intact. 

Although the fungus grows readily in artificial media, it has not yet 
been induced to form apothecia. The mycelium on artificial media breaks 
up into conidia, a condition not observed in nature. 

Thz fungus thrives best in dense, moist stands. 

119 - The White Pine Blister Rust ( Cronartium ribfcola) found in Pennsylva¬ 
nia (1). — Weekly News Letter, Vol IX, No. 15, p. 4. 1 Washington, Nov. 9, 1921. 

For the first time since the white pine blister rust aecidial form Pe- 
ridermium Strobi Kleb. was discovered in America, currant and goose¬ 
berry bushes were found to be attacked in Pennsylvania (Wayne Co.) 
in the autumn of 1921. 

Although some blister rust has been noticed on pines in Pennsylvania 
these plants had been brought from Europe in diseased condition and 
were destroyed immediately. 

120 - Trametes Pint in Old Stands in the Joux Valley, Switzerland, — 

Pixxichody, A., in Journal forestier suisse, Year UXXII, No. 12, pp. 223-226. 3 ionic, 

Dec. 1912. 

Trametes Pini is a much less well-known parasite of pine-trees than 
Tr. mdiciperda (= Fomes annosus) , for it occurs more rarely and as it 
were accidentally, whereas Tr. radiciperda is nearly always present in plant¬ 
ations whether on the plain or the mountain especially where the soil 
is heavy. This fungus attacks by preference young stands, whereas the 
“ red rot ” (Tr. Pini) is a disease of adult trees. Infection takes place 

(1) Sec R . Nov. max, No. 1193, {Ed.) 
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through wounds in the trunk and especially through broken branches. Quite 
young trees are protected by a copious' flow ol resin, but this becomes 
less as the pine grows older, so that the fungus mycelium is able to pene¬ 
trate into the interior of the trunk. 

Tr. Pini develops chiefly in the central portion of the trunk and des¬ 
troys the wood that has reached a certain age and is no longer full of resin. 
The disease which usually starts from a rotten branch advances both cen- 
trifugally (from the centre to the periphery) stopping when it reaches the 
young layers of wood which are still impregnated with resin, and ascending 
and descending vertically. Thus the middle of the trunk is the part chiefly 
attacked. It frequently happens, that a tree is quite sound at the level 
at which it is felled and also at the top, while the intermediate portion 
is so much decayed that nothing remains but the bark and a thin layer 
formed of some of the annual rings which insure the circulation of the sap. 

As a rule, the presence of the disease is revealed by the appearance 
of the fungus fructifications in the form of largish brown brackets develop¬ 
ing along the trunk usually at the place formerly occupied by a broken 
branch through which the disease had gained entrance. These brackets 
only appear when the malady is already far advanced. 

Sometimes in place of the bracket, yellowish-brown crusts form that 
seem to creep up the lower surface of certain withered branches and thus 
betray the presence of the disease, being easily visible in a good light from 
the foot of the tree. It appears that the bracket and the crust never 
occur together, one or other form being assumed by the fructification. 

In the forests of the Risoud mountains as in many old stands of the 
Joux valley, where Tr. Pini is relatively common, the spreading bracket 
form seems to be unknown and the fungus appears to manifest itself solely 
by the formation of crusts that sometimes cover a large part of the lower 
surface of the branches and attain considerable thickness. The bracket 
form of fructification only occurs under the axils of certain branches or in 
the place of branches that have disappeared, but the fructifications remain 
small and project little from the surface, being more like triangular or 
heart-shaped crusts slightly thickened and arranged on the trunk in the 
order of the fallen branches. 

The relatively serious injury to the forest of the Joux valley caused 
by Tr. Pini is due to the great age of the trees forming many of the stands. 
Most of the large forests of the valley are composed of trees between 300 
and 400 years of age, while in the other woods of the district individuals 
from 200 to 300 years old are still common. Apart from the great age of * 
the trees and their consequently diminished powers of resistance due to 
reduced resin production, it is easy to understand that a disease which has 
been developing in a trunk for i, 2 or even 3 centuries must necessarily 
have caused advanced decay in the tissues of its host. In crossing 
the Risoud valley a tree trunk may often be seen almost entirely reduced 
to a powdery mass not unlike tobacco in appearance. Hence the term 
" snuff box ” or " tobacco plant, 99 applied by the foresters ' and timber- 
merchants of the district to trees that have been severely affected by the 
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disease, and owing to the state to which they have been reduced by the 
prolonged attack of the fungus, are judged on felling to be useless and too 
decayed even for fire-wood. 

121 — Phomopsis Pseudotsugae, Deuteromyeete Parasite of Larix Jepto - 
Jepis and Tsuga Albertiana , in Scotland (x). ----- Transactions of the Royal 

Scottish Arboncultural Society , Vol. XXXV, Pt i, pp 73 “/i- Edinburgh, Sept. 19.21. 

In the autumn of 1920, symptoms of a disease on stems of the Japanese 
larch [Larix leptolepis) were noted in Rowmont Forest, (near Kelso). 
At that time it did not seem to be of a serious nature. The fungus 
appears to be identical with Phomopsis PseuAotsugae. 

As a result of the examination of the specimen from Rowmont Forest 
Dr. M. Wilson has stated that the Japanese larch is without doubt attacked 
by this fungus, the first record of Phom. PseuAotsugae on L. leptolepis. 

During May 1921, the fungus was found on the dead leading shoots 
of young trees of Tsuga Albertiana in Fifeshire. 


INJURIOUS INSECTS AND OTHER LOWER ANIMATS 

122 - On the Subject Of Myrmecophily. — De \Vildeman, E., in Comptes rendits hebdmna- 
dnres de la Societe de Biologic, Vol. LXXXV, No 32, pp. 874-876. Paris, Novem¬ 
ber 12, 1921. 

On several occasions, the author has asserted that myrmecophily 
exists among plants, and has drawn attention to the fact that this associa¬ 
tion is rarely a case of true symbiosis, but lather one of parasitism. 
This parasitism would often seem indeed to be of an accidental charac¬ 
ter, for it is not always indissolubly connected with a specific type. 

A certain number of biologists regard myrmecophily as a means of 
defence for plants, but many naturalists ridicule this statement, and, 
although they may not be right in every case, it must be recognised that 
ants are frequently no protection, to their host. 

J. Mass art, who regards the plants and ants association as a means 
of protection, classes myrmecophilous plants in 4 groups: 

plants ■with nectaries Ex : Vicia. 

» » dwelling places for ants Ex: Miconia. 

» » dwelling-places and nectar Ex: Bahchia. 

» « nectar and albuminoid substances Ex : Cecropia , Acacia. 

» The author does not however think that these cases are exhaustive 
foi he has frequently seen ants installed on a plant without any special 
attraction such as the presence of cavities, or nectaries. 

In the Congo, plants are to he found bearing on their aerial parts 
small ant-nests which have no connection with the ground. These 
plants do not appear to benefit is any way from the presence of the ants, 
which cause them to be infested by coccids. The ants, which in most 


(1) Sec also R Jan. 1921, No no, and R. March 1921, No. 345. (Jul.) 
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cases are certainly responsible for the arrival cf the coccids, construct 
around them kinds of nests made of plant debris bound together by a 
cement. Within these dwellings the coccids find shelter and obtain 
food from the tissues of the plant, while their secretions serve to nourish 
the ants. The association (“ plants and ants ’ ) in this case is reduced 
to a species of indirect parasitism. 

The author recently observed similar aerial ant-nests on the branches 
of the TiUiacea , Grewia subcirgentea 11. sp. This plant cannot properly 
be classified in one of the groups proposed by Massart, for though its 
petals are provided with nectiferous glands, they do not seem specially 
to attract the ants. 

The plants of Gr. subargentea on which the ant-nests were discovered 
came from Avakubi and Beni, where they were collected by D r J. Be- 
ouaert ; they formed liane like shrubs growing on the banks of streams. 
The ant-nests were localised on the stems, especially in the axils of the 
leaves, round the peduncles, and petioles, and very often in the inflores¬ 
cences around the points of their ramification. 

Myrmocophily seems to be accidental in the case of this Greima, 
for specimens of the same type of plant- but coming from other places 
between Masisi and Walikale, Nala, where they were gathered in the 
forest, were free from these aerial ant-nests. 

This would seem to support the theoiy of Buscaeioni and Huber 
who believe that myrmecophilous plants grow on land subject to flood¬ 
ing where the ants, as they cannot build an ant-hill on the ground, seek 
a refuge out of reach of the water. 

The author states again that he considers myrmecophily to be a 
very common phenomenon among plants, but not to be explained by 
any single theory. 

Most plants could become the supports of ant-nests, and be ranked 
among the ant-loving species. These nests are, as has already been 
said, stables in which the ants keep coccids, in order indirectly to obtain 
part of their food at the expense of their host. In the opinion of the 
author myrmecophily would appear to be an association which is often 
accidental, and very one-sided in its advantages for it always ends in 
doing injury to the plant. 

123 - The Effect of Phylloxera on the Quality of Grapes. — Sahmno, f. a., in r? vista 

di Ampeloivafto , Year II, No. 11, pp. 169-170, I y eghom, November 1, 1921. 

In the district of San Gervasio, in the Commune of Neive, Province 
of Cuneo, a vineyard attacked by phylloxera has for two years been treat¬ 
ed with carbon disulphide in the hope of enabling as many vines 
as possible to bear grapes. Year after year, the weakest vines, which 
already produce but little fruit, continue to wither and are uprooted 
before they die. 

The following results were obtained from the analysis of two samples 

of grapes gathered on September 25, 1921, the one being taken from a 

luxuriant productive Barbera vine, and the other from a plant of the same 

* 
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variety, but evidently suffering from phylloxera, as was shown by its 
weakly appearance and poor yield. 

Composition of the Must from Barb era Grapes. 


Not attacked Suffering from 

by phylloxera phyllox era 

Sugar. gni. 226 % 0 gm. 2x5 %o 

Tartaric acid . » 12.5 % 0 » *2.3 % 0 

Colour.very bright red less intense red 


If the season had been less favourable to the ripening of the grapes, 
the author believes that the differences would have been greater, as they 
were in vineyards attacked by phylloxera which had not been treated 
with carbon disulphide. 

The author states that he had heard it said for many years that 
phylloxera is a cause of deterioration in wines. He obtained a confirma¬ 
tion of this theory in August 1921, when he examined a sample of choice 
wine made from the grapes of Sauvignon and Semillon. This wine, which 
came from a vineyard where the phylloxera had taken such hold that all 
the vines have now been uprooted, had become a totally inferior 
product. 

Whenever it is necessary for special reasons to preserve a phylloxera 
infested vineyard, in order not to lose the large returns it brings in, it 
must be treated (as is done in Champagne) with carbon disulphide and 
manured with chemical fertilisers. The former lessens the injury wrought 
by the insect; while the latter stimulate the vine and increase its produc¬ 
tivity. 

resistant I2 4 - Wood of Pterocarpus Resistant to White Ant. — Sec No. 54 of this Review. 

PLANTS 

means l25 _ Drosophila rubrostriata and Phora Chlorogastra , Diptera Re- 
OF corded as Parasites of the White Cabbage Butterfly ( Pieris brassicae), in 

Cv France. — BoNnamottr, S., in Bulletin de Id SocieH entomolo^ique de France , No. 15, 

pp. 217-219. Paris, 1921. 

During the summer of 1921 a small field of cabbages at Saint-Geuis- 
Daval, in the neighbourhood of Lyons, was destroyed by a large num¬ 
ber of the caterpillars of the White Cabbage Butteifly ( Pieris brassicae). 

From these caterpillars were reared numerous specimens of A pan- 
teles glomeratus, and of the tachinid Compsilura concinnata , as well as 
a fair number of small Diptera. Among the latter Vieeeneuve recognised 
Drosophila rubrostriata Beck, and one individual of Phora chlorogastra 
Beck. 

D. rubrostriata was first recorded in the Canaries, and was carried 
to the Pasteur Institute by bananas imported from those islands to serve 
as food for the monkeys kept at the Institute. It is also found in trop¬ 
ical Africa. 

The representatives of the family Drosophila live on decomposing 
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organic matter of either animal or plant origin. Their parasitism on 
the caterpillars had not before been recorded. The observations so far 
made seem to show that D. rubrostriala is able, no doubt by simply de¬ 
positing its eggs, to bring about the decomposition and liquefaction of 
the Cabbage Butterfly caterpillar, while on the other hand C. concinnata 
causes it to dry up. 

Ph. chlorogastra is a rare southern species reported from Ragusa ; 
it appears to have become acclimatised like D. rubrostriata in the Byons 
district. The fact that these two Diptera are parasites of P. brassicae 
was however hitherto quite unknown. 

126 - The Introduction into Franee of Aphelinus mali, the American Parasite of 
the Woolly Aphis of the Apple-Tree ( Eriosoma lanigera ) (x). — IYEarchal, p f 

in Comptes rendus des s dunces de V Academic d* Agriculture de France, v ol. VII, No. 38, 
pp. 619-625. Paris, 1921. 

On June 4, 1920, the author received from the Head of the Bureau 
of Entomology of the Department of Agriculture of the United States 
some branches of apple-tree covered with the parasite Eriosoma lanigera 
Hausm. (woolly aphis). All the aphids were attacked by a small Chal- 
cidid Hymenopteron of American origin — Aphelinus mali Hald., which 
in its larval stage, is an internal parasite of the Aphis. Some deformed 
elm shoots in the shape of rosettes, containing individuals of E . lanigera 
that had been killed by the above-mentioned Hymenopteron, were for¬ 
warded at the same time. 

Between June 10 and 19, this material furnished rather over 100 
adult specimens which formed the first generation of A. mali reared in 
Erance. Most of them were collected in muslin bags, and distributed 
among the apple-trees in pots infected by E. lanigera at the National 
Agricultural Institute in Paris. 

The second generation of the Hymenopteron, which was necessarily 
limited owing to the conditions of captivity in a confined space, began 
to appear on July 1, and continued hatching out until July 28. From 
this date, the rearing of the insects in Paris was gradually given up and 
the adults of A. mali that had been obtained were despatched in tubes 
and in muslin bags to three different centres, Antony (Seine), Montargis 
(Eoiret) and Rouen. 

By the end of September, five generations composed of thousands 
of individuals had succeeded one another at the breeding-stations, so that 
the number of centres could be increased in view of the multiplication 
of the species. Colonies wete made at different points in the vicinity 
of Paris, and consignments forwarded to the Entomological Stations of 
Bordeaux and of Saint-Genis-Eaval near Eyons. A . niali , in the larval 
or nymphoid stage passed the winter in the open,, under the best condi¬ 
tions, in individuals of E. lanigera which succumbed to its attacks and 


{1) See also R , June 1931, No. 693. (£#;} 
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were recognised by their black colour. The eggs of the Chalcid began 
to hatch out at the end of March 1921. 

As a precaution and in order to avoid any risk of destruction, 
the hymenoptera had generally been reared in 1920 within sheltering 
muslin bags. 

In 1921, these bags were only used in the formation of new centres, 
the author himself adopting dispersal cages. Two such cages were made 
at Antony on his own estate, one of them covered a plantation containing 
20 young apple-trees (Paradis) which had been intentionally placed very 
close together. They were infected with E . lamgera in the spring, and 
later furnished with a liberal supply of A. mali . The other cage was 
attached to a large espalier apple-tree infested with E. lanigeva on which 
A. mali had begun to breed either in muslin bags or unprotected during 
the preceding year. 

The cages are covered with a gauze coarse enough to allow the 
escape of the insects that had hatched on the houghs, hut sufficiently 
fine to protect them against E. lanigeva , and also A. mali during their 
larval and nymphoid stages. 

Simple gauze bags used on a smaller scale proved of great value in 
establishing breeding centres. 

By this means the author obtained from the time the 2nd generation 
were hatched in the spring, hundreds of thousands of A. mali which dis¬ 
persed themselves throughout the garden and extended their boundaries, 
generation after generation, to such an extent that at the present time 
the estates adjoining the author’s property are full of these Hymenop¬ 
tera. They have been found breeding in places away from the main 
roads and tree screens within radii of 300 to 400 metres around the 
original centre of dispersal. A large cage 4 m. in height has been placed 
over two young apple-trees growing in the open near Bourg-la-Reine, 
where the progress of dispersal can also be well studied. Other similar 
cages have been set up in different places, notably at Montargis and Rouen. 

Finally, owing to the large supply of material obtained in 1921, it 
has become possible to send boughs attacked by woolly aphids and in¬ 
fested with the parasite to many Stations: Orleans, Nantes, Angers, Ren¬ 
nes, Alenin, Noyon, Pont-de-V Arche, Havre, Toulouse and also to many 
communes in the neighbourhood of Paris (Chatenay, Plessis-Piquet,Fon- 
tenay-aux-Roses, Versailles, Bretigny, Villejuif, Saint-Maur, Maison- 
Eafitte, Iiviy and Montmorency). It is almost certain, that the latter 
colonies will not all survive, but experiments made at Antonj^ and Bourg- 
la-Reine have proved the possibility of breeding and dispersing A . mali, 
and it nows appears, that its acclimatisation throughout France .and in 
the various countries of Europe is but a question of time. 

As regards the practical effects of its acclimatisation all that can be 
said for the present is, that the useful part played by A. mali is clearly 
demonstrated by the enormous number of woolly aphids destroyed by 
it (as is shown by their black colour) which in summer cover the apple- 
branches in a well-established centre such as that of Antony. 

[m] 
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As long as the buds of tlie apple-tree are growing lapidly, the woolly 
aphis multiplies faster than A. mail , but when the growth of the tree 
stops in the summer, E. lanigeva increases more slowly. A. mail then 
contributes greatly to hasten its decline, supplementing the effoits of 
the native predatory insects whose efficacy varies according to the year 
and the place. 

The author mentions facts, which he has himself observed, connected 
with the life-history of the Hymenopteron. 

127 - Economy in Hydrocyanic Fumigation. — Schierhoez, c ., in Oesterreichische 

Chermker-Zeitun% , Year XXIV, No. 22, p 166. Vienna, November 15, 1921. 

When hydrocyanic fumigation is carried out at low temperatures, 
only from 80-84 % of the hydrocyanic acid is liberated in 3 or 4 hours, 
the rest, 16-20 %, remaining in solution. Thus, in a warehouse (mill), 
ot which the cubic content is 33 000 m s , in order to obtain a concentra¬ 
tion of 1 % in volume of hydrocyanic acid, 330 m 3 would be needed, 
and calculating the amount remaining in solution, 200 kg. of cyanide of 
sodium, or 270 kg. of cyanide of potassium, would be required; this means 
800 gm. ol the latter salt per 100 m 3 of empty space. The present prices 
of cyanides make it worth while trying to find some way of reducing the 
amount used. It must be remembered in this connection, that the 
toxic action of hydrocyanic acid, like that of carbon monoxide, is due 
to its asphyxiating property, and that the chief antidotes are oxygen 
and permanganate. For this reason, an attempt was made to decrease 
the oxygen content of the air, either by using a solution of pyrogallic acid, 
or by burning vegetable charcoal. In this way, it has been found possi¬ 
ble to reduce the oxygen of the air by 15-20 %, which is sufficient to ren¬ 
der the action of the accumulated hydrocyanic acid 4 times as efficacious, 
and hence to reduce the consumption of cyanide by that amount. In 
4 to 5 hours, all the insects and their eggs are destroyed and after one 
hour's ventilation, the air has become normal. 

128 - Insects Injurious to Lima Bean ( Phaseolus lanatus ) in Egypt. — See 

No. 37 of this Review. 

129 - An Undetermined Dipteron Injurious to Lucerne, in France. — Denatffe 

and Ccixe, In Journal d'Agriculture pratique, Vol. IT, No. 41, p, 313, figs. 2. Paris, 

Oct. 15, 1021 

During the course of experiments carried out in the experiment fields 
at Carignan for the purpose of determining the comparative early matu¬ 
rity of different types or kinds of lucerne, the authors had occasion 
to notice a malformation of the flowers of this Deguminosa which ren¬ 
dered them quite unrecognisable. 

This deformity was due to the hypertrophy of the lower part of the 
leaves of the corolla which caused the tips to curve slightly inwards, giv¬ 
ing the flower a globular appearance, its petals being arranged so as to 
form a cone. The malformed blossoms had a very long flowering period 
and retained their freshness for an unusual time. They were produced 
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for over three weeks and remained unopened until they withered late 
in the season. 

It was curious to see on the same inflorescence, in spite of its centri¬ 
fugal development, normal spiral pods at the top where the flowers were 
noimal and malformed flowers at the base still in the flowering stage. 

Under the pressure of the corolla that has grown vescicular, the 
calyx becomes distended and splits on the back of the flower where it 
remains wide open, whereas the five subulate teeth terminating the calyx 
all lie on the ventral side. 

On cutting one of these flowers in two, according to its plane of sym¬ 
metry, and examining with a strong lens the sections thus obtained, 
it will be found that the interior is full of the small larvae of a Dipteron, 
which has hitherto not been determined, and of which as many as 12 
to 20 grubs may be seen in a single flower. 

In the vesicular portion the tissues of the hood are hypertrophied 
and the thickness of the cut surface is much greater than in a normal 
flower. The same change takes place in the tissues of the tube of the 
stamens which has the appearance of a transparent, thick and rigid 
column. 

It is to be noted that in spite of the presence of numerous parasitic 
larvae, no pait of the flower appears to be injured. The larvae live on the 
surrounding nectar, the hypertrophy of the nectaries having the effect 
of increasing the flow. All the deformed flowers remain sterile although 
their reproductive organs are uninjured. When therefore, as in 1921, 
they occur in large numbers, the seed production is greatly reduced. 

130 - Paria can ell a . The Strawberry Rootworm in California. — urbahns, T. d., 
in Monthly Bulletin of the Department of Agriculture, State of California, Vol. X, No. 8 , 
pp. 3n-3i3> %s. 3. Sacramento, California, 1931. 

Paria canella has frequently been referred to as a pest of strawber¬ 
ries and Rubus spp. in the eastern parts of the United States. The first 
mention of this pest was made in 1880, and it has since been reported 
as a strawberry pest of secondary importance in the States extending 
from the Rocky Mountains to the Atlantic coast. It came to the atten¬ 
tion of Californian growers three of four years ago when its destructive 
work on the foliage was first noticed., The insect had without doubt 
been present in smaller numbers for several years previously as it was 
found to be quite widely distributed. It is found over several widely 
separated areas in the Sacramento, San Joaquin and Santa Clara val¬ 
leys. Probably about 300 acres are at the present time abundantly in¬ 
fested and on some of these fields, the strawberries have been practically 
destroyed. 

The adults hibernate in the fields where they may he found active 
on the wanner winter days. They feed on the leaves in early spring and 
may be seen in large numbers in early March, when a dozen or more may 
frequently be found on a single plant. Eggs are deposited on the plants 
and in soil crevices. The first eggs are laid in the latter part of March 
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and this continues until May. The maximum is reached in mid-April. 
The larvae appear in June and soon work their way to the finer roots of 
the plant. A few of the adults continue throughout the summer, constant¬ 
ly attacking the newly forming leaves. The larvae are fully developed 
and pupate- in July; the new generation appears in early August. 
These feed ravenously and riddle the leaves. Under Californian condi¬ 
tions, the most severe .visible injury results from this attack on the leaves 
in the autumn and early spring, but the plants suffer even more in 
mid-summer when the larvae attack the roots and cause the plants to 
wilt. Punctures made on the leaf stems result in the drying of many 
leaves and punctures on the fruit give rise to irregular formation and 
frequently encourage premature decomposition and decay. 

A short description is given by the author with reference to the re¬ 
markable fecundity of this beetle, and its ravenous attack shows that it 
is of more than secondary importance to the Californian growers. 

Fields infested should be sprayed with arsenate of lead (3 lb. to too gall, 
water), or dusted with Paris green (1 lb. to 6 lb. flour). This treatment 
should be given as soon as the newly-emerged beetles have appeared, 
usually about the latter part of August. 

Burning the fields is of some value in destroying hibernating quar¬ 
ters for adults, but they escape destruction from the flames by taking 
refuge under clods and in soil crevices. 

Where beetles are found in the spring, fields may be treated with 
one of the above-mentioned insecticides after the spring rains and before 
the maximum flowering period. 

Poison-bran mash prepared according to the regular formula as used 
for grasshoppers, has been used with considerable success after the berries 
began to develop when it is too late to use the insecticides. It has been 
reported that beetles were found to feed freely upon the poison bait. 

131 - On the Presence of the Coeeid, Icerya purchasi In the Neighbourhood of 
Paris. — VATSsrfeRB, P., in Bulletin de la Societt entomologique de France, , No* 15, 
pp. 2x5-216. Paris 1921. ' 

A little distribution centre of Icerya purchasi has been discovered at 
Suresnes (Department of the Seine). This appears to be the first time 
that this scale-insect has been recorded from so high a latitude as 
that of Paris. The parasite was introduced into the district on young 
plants of Acacia sent from Cannes, and has succeeded in thriving at Sures¬ 
nes since February 1921. The immediate and thorough destruction of 
this small centre of infection has been advised. 

13a - Icerya purchasi in Herault. — Lichtenstein, J. L. in Bulletin de la SociiU 
entomologique de France, No. 16, pp. 239-241, Paris 1921. 

The coccid, Icerya purchasi, already recorded as occurring in,France 
in the Alpes-Maritimes (1) and in the district of Paris (2), has also been 


(1) See R. July 1913, No. 891. {Ed.) 

(z) See No. 131 of this Review. ' {Ed.) 
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discovered in large numbers in a garden at Montpellier (Herault). Spe¬ 
cimens of the insect collected in the district are preserved at the Mont¬ 
pellier School of Agriculture. Picard and Grasse also found this insect 
in March 1921 on an acacia in a nursery-garden at Montpellier, but 
this information has not been published. 

In the garden where the author observed 7 . purchasi , the insect was 
present in enormous numbers and had caused the death of acacias and 
several specimens of Glycine (Wistaria), Sophora japonica and Robinia. 
The author even found a single specimen on a foreign conifer. The coccid 
has lived for about two years on these trees and is therefore well able 
to withstand the winter cold. The author does not think however that 
it has spread much since its introduction. The place where he found it 
had a southern exposure and was sheltered from the wind. These con¬ 
ditions have enabled it to develop greatly within a relatively small area, 
and the author saw none of these coccids on trees growing outside a ra¬ 
dius of 20 metres. It should also be noted, that some maples and plane- 
trees which were literally covered with Ceroplastes were quite free from 
Icerya. 

The spread of Icerya to Herault must be due to the transport of in¬ 
fected trees; thus its presence is explained in several well-defined spots 
where it has multiplied intensely, but it only finds its way slowly to other 
places in the neighbourhood. Although the natural spread of the par¬ 
asite seems to have been very limited and circumscribed in the cases 
mentioned, the insect once introduced to a new place rapidly increases, 
as the author has recently had occasion to observe. 

133 ~ Agrilus fovefcollfs, Coleopteron Injurious to Roses in Bulgaria, — 

Mokrzecki, S, A., in Bulletin of Entomological Research , Vol. XII, Pt. 3, pp. 353-354 
-f- 1 fig. Eondon, Nov. 1921. 

In May and June 1921, the author made investigations as to the cause 
of the serious losses that had occurred among the rose trees (especially 
Rosa damascena) which are extensively grown in Bulgaria for making 
attar of roses. It has been concluded that the cause of the decline in 
rose culture is inadequate plant nutrition, owing to an insufficient amount 
of humus and nitrogen in the soil, aggravated by the neglect of manur¬ 
ing by the growers* # 

But the immediate cause of death of thousands of rose bushes 
has proved to be certain galls that are to be found on the stems, reach¬ 
ing 2-3 cm. in length and sometimes as thick as the normal stem. Sev¬ 
eral galls have been "found on a single stem. 

When a gall is cut open, dark-coloured burrows may be seen circling 
the stem just under the bark, the number Varying from three to fourteen. 
Up to the present however no insects have ever been found in these 
galls and previous investigators attributed them to the coleopteron Agri¬ 
lus viridis U. Injuries of this kind have also been recorded on roses in 
Italy and France and Houard considers them due to the activity of some 
microlepidopteron. 
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The author's investigations have however led him to conclude that 
the galls are caused by the larvae of Agrilis foveicollis Mars, a species 
described in Siberia and never previously recorded for any locality in 
Europe. 

The adult beetles appear in mid May and live on the leaves of roses, 
nibbling their margins. The female lays her eggs (up to 30) each separa¬ 
tely under the bark of one-year-old shoots. The eggs hatch after 5-7 days 
and during the first 2-3 days of its life, the larva may make as many 
as three annular burrows round the shoot and under the bark, filled with 
black excrement. No swelling however is formed during the first summer; 
the second year, this is noticeable and increases gradually while the shoot 
begins to dry up. In the third year, the whole stem slowly dries up. 
The life of the larva lasts apparently about one year, and hence the reas¬ 
on that larvae are not to be found in the galls which are already well 
formed. 

134 - JLaspeyresia molesta, a' Microlepi&opteron Injurious to tlie Peach and 

Other Fruit Trees reported in Liguria, Italy (1). — Paoxj, g., in VA^Hcoltma 

Colo male, Vear XV, Xo. 1 2 , pp. 572-576, pi. 1. Florence, December 1, 1921. 

It has recently been observed that the Tortrycid, Laspeyresia molesta 
Busck, already reported as occurring in Japan, Australia and the United 
States, is also to be found in Italy, and is even of common occurrence in 
Liguria. * 

The caterpillar of this Microlepidopteron lives at the top of the bran¬ 
ches of the peach-tree, where it excavates a gallery, thus destroying the 
terminal bud and causing the branch itself to wither for a distance of 
5 to 6 cm. The parasite chiefly attacks trees still in the nutsery, or the 
most vigorous individuals that have been planted out. 

The peach-tree is the favourite plant of L. molesta , but in Liguria, 
the insect also attacks young nursery specimens of almond and apricot 
and is at present but rarely found on Prunus persica. 

Toward the end of the autumn of 1920, the author discovered in the 
branches of a peach-tree near Savona, a caterpillar having apparently 
the characters of L . molesta , but it was not until 1921 that he obtained 
the adult insect and was able to identify it as belonging to the species in 
question. He 'found it to be wide-spread and very common from Venti¬ 
miglia to Sestri Levante. During a short excursion to Mentone, when 
the season was already far advanced, the author observed the tops of 
many of the peach-trees to be injured in such a manner as to justify the 
belief that this Microlepidopteron also exists in France. 

He has not been able to discover in what manner or at what date 
the insect was introduced into Italy. American varieties of peach-trees * 
are to be seen everywhere in Liguria, but there is no proof of tlieir direct 
importation from the United States. They have been acquired through 
the agency of well-known merchants and nursery-gardeners; thus the 


(1) See J?. Mar. 1927 Xo. 300 ; 2 ?, April 1921, Xo. 443. {Ed,) 
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parasite must occur in a number of other districts in Italy, unless it is to 
be believed that the whole of one infected consignment was sold in dif¬ 
ferent parts of Liguria. 

According to the investigations made, it would appear that the 
withering of the tips of the branches has only been noticed by the Ligu¬ 
rian agriculturists during the last 6 or 7 years. It is not however like¬ 
ly that the Mcrolepidopteron was introduced so recently, for all insects 
escape observation at first; further nearly two hundred kilometres of the 
Riviera, from Ventimiglia to Sestri Ponente have been invaded by L. mo- 
lesta . 

The author describes the different stages of the insect's development 
and the injury it occasions. 

No really efficacious means of controlling this Tortrycid are at pre¬ 
sent known. 
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AGRICULTURAL INTELLIGENCE 


f GENERAL INFORMATION. 

135 - Agriculture iw the State of Sao Paulo, Brazil, According to the President’s 
Message to the Legislative Congress (Session of July 14 , 1921 ). — indnsiria e Com- 
mercio , Year Vr, No. 55, 30 PP- Rio cle Janeiro, July 31, 1921. 

The greater part of the Message of the President of the State of Sao 
Paulo, Dr. Washington Luis Pereira de Souza, is concerned with the econ¬ 
omic and financial condition of the country during the difficult period 
beginning with the termination of the European War. He describes the 
measures taken by the Government to alleviate the serious crisis which 
was due : to the sudden fall in price of all articles of food, the decreased 
consumption of the countries that had previously been the chief importers 
of Brazilian products, the resumption of home production in those coun¬ 
tries, the precarious condition of the Brazilian market owing to the sudden 
influx of North American goods, in quantities that far exceeded the demand, 
thus causing the export of gold coinage and the rise of the exchange which 
was already very high owing to the above mentioned causes, etc. 

In SaoPaulo the crisis first affected stock-breeding and the industries 
of which it is the basis : cold-storage plants, tanneries, boot-factories, etc., 
but it soon extended to cereal production and the cereal trade, cotton¬ 
growing and the cotton industry, etc. The coffee crisis was not occasioned, 
as in the other cases, by an excess demand over supply, but by the fact, 
that there was a severe frost in the State on June 25, 19x8, which destroyed 
the year's crop and reduced by 70 % the normal yield for the two following 
seasons. 

The President has carefully studied the best means of organising 
Credit Institutes in order to tide over the present difficulties and prevent 
their occurrence in the future. He deals chiefly with the necessity for 
founding a Central Bank of Credit and Discount. 
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The taxes of the year 1920 brought in a total of 175 678 985 milreis, 
of which 27 266 750 were furnished by export dues, 13 120 by the sale of 
public lands and 380 246 by the sale of holdings to groups of colonists. 

Immigration and protection of the agriculural worker. — 
Immigration, which was suddenly arrested by the outbreak of hostilities 
in Europe, has now resumed its normal proportions. In 1920, 44 553 
immigrants entered the State of Sao Paulo ; of these, 32 484 landed at 
Santos. 

The President considers that the present form of settler's contract 
cannot be improved upon, as it allows the settler working at the “ fazenda " 
to save money and thus acquire the position of small-holder or merchant. 

The “ Patronato agricolo *’ protects the rights and interests of the 
rural workers, and acts as arbitrator in the case of difficulties arising 
between employers and their men ; it gives advice to rural workers and 
land-owners, settles strikes etc. 

Agricultural instruction. — This is given at the following Insti¬ 
tutions : a) The “Escola agricola Luiz de Queiro ", which confers an agri¬ 
cultural diploma and had 103 pupils and 10 students attending lectures, in 
1920 ; b) The “ Instituto de Veterinaria ** opened ip April 1920, with 17 
students. 

The State also provides for general instruction (both secondary and 
University teaching), as well as for the education of persons entering 
professions or trades. 

Government measures for the encouragement of agriculture. — 
Instituto agronomo do Estado. —- The director of this Institute answers writ¬ 
ten or verbal questions regarding agriculture ; in his chemico-bacteriolo- 
cal laboratory are carried out analyses of soils, fertilisers, insecticides, agri¬ 
cultural produce (which is also examined when adulteration is suspected), 
experiments in agricultural microbiology and plant biology, etc., and its 
services are also at the disposal of private individuals. The Institute has 
an experimental and demonstration coffee plantation, where the theoret¬ 
ical and practical study of the systematic cultivation of the coffee plant is 
carried out. There is also an experiment field for polyculture, where the 
improvement of farm-crops, the best methods of growing crops on a large 
scale, the best varieties of plants grown, the acclimatisation and selection 
of plants, the most favourable dates for sowing, etc. are thoroughly studied. 
In 1920 the Institute distributed 174 450 plants, including fruit-trees, or¬ 
namental plants, sugar-canes, coffee trees (cuttings, grafted stocks, rooted 
cuttings). 

The Forestry Service supplies trees gratuitously to public Institutions, 
and at a low price to private persons. In 1920, it distributed 1 577 826 
trees ; of these 1 517 865 were forest-trees, and 59 961 fruit-trees. 

The Meteorological service possesses hi Stations in the State of Sao 
Paulo. 

Propaganda of “ Agricultural Protection — The ** Directoria de 
agricultura ” not only brings to the notice of agriculturists the methods 
that experience has shown to be the best for obtaining good crops, but 

[ias] ’ 
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also directly assists by its advice and efforts in lessening the injury caused 
to cultivated plants by pests and parasites. Chief among these is the 
Pink Cotton Boll-Weevil “ lagarta rosada ” (Plaiyedra [. Peclinophora ] 
gossypiella), an insect remarkable for its diffusion and the great injury it 
inflicts on the cotton crop. 

Novius cardinalis has been introduced and become acclimatised, and 
its power of controlling I eery a purchasi (“ pulzao branco *’) has already been 
observed. Studies and experiments are being carried out with a view to 
the extermination of the “ formiga sauva ” (termite). 

The " Directoria de Agricultura * distributed in 1920 36 614 kg. of 
Paris green, 17 020 kg. of white arsenic, 9 216 kg. of flowers of sulphur, 
2 279 kg. of copper sulphate, and 53 boxes of carbon disulphide. 

The Service for the Inspection and Sorting of Cotton Seeds continues 
the inspection of the ginning establishments, in order that no seed infected 
with bollworm may be planted : 327 of these establishments were inspected. 
The trucks in which the sorted seeds are transported are also disinfected. 

Sale of Agricultural Implements at Cost Price . — 29 007 picks and 
spades, 10 301 pickaxes were sold as well as pitch-forks scythes, drills, 
Planet harrows, etc. 

Seed Distribution . — In 1920, 8 709 kg. of seed were distributed to 

2 436 persons. 

Publications Service . — The " Secretaria de Agricultural of the State 
of Sao Paulo has 3 official publications : Boletim de Agricultura, Boletim de 
Industria e Commercio, Boletim de Importacdo e Esportagdo do Porto de 
Santos. The number of publications (including periodicals) distributed in 
Sao Paulo amounted to 220 000. 

Coffee Propaganda. — This work is entrusted to different companies ; 
the contract for Japan being given to the " Companhia Cafe Paulista ” 
of Tokyo, and that for the United States to the “ Sociedade Promotora *\ 

Measiires for the Encouragement of the Stock-Breeding Industry. — 
In 1920, the “ Directoria de Industria Pastoril ,J distributed over 200 000 
doses of vaccines against infectious cattle-diseases. This office was wound 
up in J920, and since then the vaccines have been sold by the Ministry of 
Agriculture to the breeders entered on its registers. 

The Police Veterinary Service was instituted by Decree No. 3141 of 
January 13, 1920. This Service has succeeded in confining rinderpest 
to a very limited area, and in rapidly suppressing it; the disease having 
been rife throughout the state of Sao Paulo at the beginning of 1921. The 
method employed consisted in the marking out of the infected area and the 
destruction within this area of all animals likely to contract the disease; 
1454 cattle were slaughtered and their owners indemnified. 

Good results have been obtained at many Stud Stations. At the Po- 
sto de Selecgao do Gado Nacional ” the work of improving the Caracfi 
cattle has been continued (x) and at the “ Haras paulista the native horse 


(r) See R. 1911, No, 1825; R. 1912, No. 1438*, R . 19x6, Nos. 1093 and 1x95; 
2?. 1917, No. 1044. (Ed.) 
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is being improved (i). The “ Fazenda de Criagao ” of Barnery is chiefly 
engaged in pig-breeding, but pure Schwytz cattle are also bred there, the 
animals doing exceedingly well (2). The " Fazenda Sant*Anna ” has become 
the centre of Dutch cattle breeding. The pure Red Poll race is also bred 
at the " Fazenda de Criagao do Amparo ” ; the pastures and breeding 
methods in Brazil suit this breed of cattle. At the “ Fazenda de Criagao 
at Itapetininga, Hereford and Durham cattle are reared and also sheep. 
The “ Fazenda Campininha' is set apart for the breeding of the native 
“ gado mocho ” cattle and to its improvement by selection and proper feed¬ 
ing. It is also engaged in the intensive and extensive cultivation of forage 
plants either native, or capable of acclimatisation. The results already 
obtained have been encouraging. The “ Posto zootechnico ” of Botucatfi 
and Sao Paulo respectively are two popular Stud Stations ; the latter is 
also a vaccination Station. 

A cattle show was held on April 12. The first class animals (excellent), 
fetched 20 milreis per arroba (1 arroba = 33 lb. = 15 kg.); the second class 
(good), 18 milreis ; the third class (fair), 16 milreis and the fourth class 
(disqualified), 15 milreis respectively per arroba. 

Agricultural production. — In 1919-1920, the frequent and abun¬ 
dant rainfall was very beneficial to cereals, especially to rice. On the 
other hand the cotton crops were very small (only half the normal crop 
being produced on account of a reduction of the area under cotton due to 
the fall in prices and the attacks of parasites). Table I gives the chief 
crops obtained during the year in question and their value in milreis (1 
paper milreis = about is. 6 d). 


Table I. — Agricultural Production in the State of S&o Paulo 

in 1919-1920. 


Products 

Amouut 

Value 
in milreis 

Coffee .. 



278 908 64O 

Unginned cotton. 

. . qx 

688 245 

43 588 840 

Sugar . 

. . sacks 

528 821 

33 971 161 

Brandy and alcohol.. 

. . hi. 

953 880 

49 406 877 

Tobacco. 

. . qx 

32 326 

68 807 

Paddy , . 

. . sacks 

4 686 015 

82 005 262 

French beans. ........ 

. . X 

2 859 377 

40 031 278 

Maize .. 

. . » 

15 963 900 

183 854 850 


The value of the total agricultural production of the preceding year 
had been 955 606 300 milreis . 


(r) See R . June 1931, No. 469. (Ed.) 
(2) See R. Oet. 1921, No. 1031. (Ed.) 
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The frozen meat industry (i). — This industry is at present 
carried on at the Refrigerating Stations belonging respectively to the 
" Companhia Frigorifica e Pastoril ” (at Barretos), the “ Continental Pro¬ 
ducts ” (Osasco), the “ Companhia Frigorifica de Santos ” (Santos), and 
Messrs Armour (near Sao Paulo). 

The capital employed in these establishments is 36 million of milreis 
The three first used in 1919 : 

23S 664 cattle of a dead weight ot 53 532 911 kg. 

65 182 pigs » » » » » 5025 194 » 

2 253 Sheep a » » a a 30 908 a 

their output being : 34 748 747 kg. of frozen meat; 4 609 279 kg. of chill¬ 
ed meat; 13 016 400 kg. of fresh meat ; 2 458 679 kg. of tinned meat. 

The value of this output was about 70 million milreis, as against 56 
million in 1918. 

The exportation of meat from the port of Santos began in 1914 with 
a first consignment of 1415 kg. and has progressed as follows : 



Frozen meat 

Tinned meat 

years 

Weignt in kg. 

« 

Value in milreis 

Weight in kg. 

Value in milreis 

1915 

7 946 745 

5 739 112 

93 325 

132 700 

1916 

18 688 846 

15 7l6 962 

362 173 

612 719 

1917 

29 134 755 

26 388 613 

1 097 129 

1738 224 

1918 

32 654 838 

32 754 404 

2 791 181 

5 222 855 

1919 

35? 033 736 

35 606 480 

2 877 745 

6 683 553 

1920 

32 710 000 

36 532 000 

570 172 

1 425 093 


The chief markets for Brazilian frozen meat are : Italy, Great Bri¬ 
tain, Egypt and France, the tinned meat mostly goes to Belgium and 
Great Britain, and the sale of this commodity has been much reduced by 
the loss in 1920 of the North American market. 

Industry and commerce. — The value of the output of the manufac¬ 
turing industries of the State of Sao Paulo continues to increase ; from 
274 millions of milreis (in round numbers) in 1915, it rose in 1919 to nearly 
713 millions. 

In 1920, the value of the exports was 53 250 000 -pounds sterling, or 
860 million paper milreis, with a decrease of 227 million paper milreis as 
compared with the preceding year. This drop is to be attributed chiefly 


(1) R. July 1921, No. 767. — Regarding the exportation of frozen and tinned meat 
from Brazil to Italy see: Dr. Deoclecio de Campos, A im portagao de carnes congeladas na 
Italia, in Boletim do Ministerio das Relagdes Exteriores, Republica dot Estados Unidos do Bra¬ 
sil, No, 9, pp.‘49-2* Rio de Janeiro, 1920. {Ed.) 
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to cofee of which 9 426 335 sacks (of 60 kg.) of the value of 946 576 mil¬ 
lion of milreis were exported in 1919 as against 8 480 887 sacks of the 
value of 671 363 million milreis in 1920. 

In 1920, the export figures for cotton were the highest hitherto regis¬ 
tered being 11 260 tons of the value of 38 689 000 milreis , or about double 
the amount exported in 1919 ; 83 331 tons of rice of the value of 59 893 000 
milreis were exported as against 8 846 tons in 1919. 

The sea trade of the Port of Santos is now as great as before the War. 

Sanitary service. — The Public Health Services continue to insure 
the interrupted improvement of the hygienic conditions of the country. 
They have at their disposal: vaccinogenic, bacteriological and Pasteur insti¬ 
tutes, as well as factories where State quinine is made ; services for the 
Inspection of food sold to the public (with Laboratories for the analysis 
of chemical products and foods); a corps of Sanitary Engineers ; a Service 
for the Inspection of Chemists’ shops; an Inspector of general prophylaxis ; 
a Central Institute for Disinfection; a Hospital for Infectious Diseases, etc 

These Services also provide for the hygienic protection of infants. 

136 - The Part Played by the Rabbit and Other Domestic Animals in Protecting Man 

from Mosquitoes, — Legendre, J., in La Nature , No. 2487. Paris, December 3, 1921. 

There have been previous references to the idle of animals in protect¬ 
ing man against the bites of the mosquitoes that convey malaria. Domestic 
animals living in the neighbourhood of human beings*are attacked by Ano¬ 
pheles maculipennis in preference to the latter (1). The author, basing his 
opinion upon the observations made in collaboration with Oliveau, sta¬ 
tes that the rabbit is very useful in this connection. In many districts 
of France, the rabbit enclosures have been found to be infested with 
Anopheles when the stables and houses near were completely free even 
in summer. The young rabbits are bitten in the hairless parts of their 
bodies, viz., the ears and muzzle, 

CROPS AND CULTIVATION 

137 - Effect of Lake Michigan (United States) upon Rainfall during the Crop-Growing 
Season. — Eshleman, C. H., in Monthly Weather Review , Vol. 49, No. 9, pp. 500-502, 

figs. 2. Washington, September 1921. 

Severe drought conditions prevailed during the early and middle crop- 
growing months of 1921 at Ludington (Michigan), and the storms seemed 
in some degree to avoid the shores of Lake Michigan although heavy rain 
fell in the neighbourhood. 

These facts led the author to undertake a series of investigations with 
a view to determining whether the lake diminished the total rainfall. 

The data obtained showed that for the three months May, June and 
July, there is an area of maximum rainfall in the interior of extreme 
Southern Michigan. In August and September this area is absent. ' 

{1} See R . Jan. 1920, No. 1. (Ed.) • > 
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The rainfall is greater on the eastern than on the western shore, whereas 
an area of maximum distribution is found in the interior of Wisconsin 
(on the west of the lake). 

The lake thus seems to cause a certain decrease in the rainfall which 
must be attributed to the wind blowing with greater force in the afternoons, 
during May, June and August and thus producing a lateral movement 
preventing the vapour-laden air from rising and its moisture from con¬ 
densing in the form of heavy rain. 

138 - The Fertilising Value of Rain and Snow (1): Researches in Canada. — Shutt, 

F. T. (Chemist of the Dominion of Canada), Chemist’s Report, in Rapport dcs Fermes 
Expenmentales da Dominion. Fiscal Year Ending Match 31, 1920, pp. 58-59. Ottawa 
1921. 

A study begun in 1907 with a view to determining the sum of avail¬ 
able nitrogen annually supplied per hectare by rainwater and snow; the 
water was collected and the analyses were made at the Central Farm in 
Ottawa. All the rainfall and the snow that have fallen during a year 
are separately measured and analysed. This latter is an important point 
for it was found at the beginning of the work, that the analysis cf samples 
taken every month and preserved by means of an antiseptic does not give 
accurate results. 

The laboratory work was limited to determining the free ammonia, 
albuminoid ammonia, and nitrous and nitric nitrogen. These three forms 
are those which make up the nitrogenous compounds present in atmospheric 
precipitations which are able to supply the crops with fertilising substances. 

During the year ending February 29, 1920, 79 samples of rain and 24 
of snow were analysed. The total precipitation registered, for the year 
March 1, 1919—February 29, 1920 was 844 mm. of which 594 mm # were 
rain and 2502 mm. were snow (10 mm. of snow equals 1 mm. of rain). 
The total amount of nitrogen supplied by these precipitations was 7 971 kg. 
per hectare. 

This enquiry brought to light many facts of scientific interest, but it 
will suffice in this short account to give such data only as are of importance 
from the agricultural standpoint. These are set out in the following Table 
together with similar data for the 2 preceding years for purposes of com¬ 
parison, and the mean for the first decade of this experiment. 

The rain and snow fall for the year are about normal. The mean for 
the 29 preceding years is 855.5 mm., but the amount of nitrogen supplied 
slightly exceeds the average given during the first 10 years of these re¬ 
searches. The latter show that the atmospheric precipitations in the neigh¬ 
bourhood of Ottawa supplied about 7.28 kg of available nitrogen per hec¬ 
tare. Of this amount 85 %, or about 6.6 kg., are supplied by the rain. 
The value of the nitrogen derived from the rain and the snow may be esti¬ 
mated, at a moderate computation, as 22.40 fr. per hectare (at par). 


(1) Seel?. I9ia, Nos. 39 and 630 ; 191*1, Nos. 302 and 49*1; 1915, No. 677 ; 19x6,’ 
No. 7 ; 1918, No. 956. (Ed.) 
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Rainfall and Snow {in mm.) and Amount of Nitrogen supplied {in kg. per ha.) 



Total 

amount 

xn, m. 

Nitrogen supplied 


by the rain 

by the snow 

total 

Year ending Februaty 281918.. 

Year ending February 28 1919. 

Year ending February 29 1920. 

834.64 

903.99 

844.04 

5.285 

5.520 

6.618 

1.725 

1.026 

1-353 

7.010 

6.546 

7.971 

Average of the 10 years ending on February 
28, 1917. 

843.53 

6.143 

1.333 

*. 3?5 


139 - Influence of Atmospheric Factors upon the Composition of Wheat. — See 

No. 160 of this Review. 

140 - Hard-Pan in the Apulian Soils and Its Origin. — De Dominicis, a. (i^aborato- 
rio di Chimica agraria, della R. Scuola Sup. di Agricoltura, Portici), in Annali della Regia 
Scuola Superior? di Agricoltura in Portici, Second Series, Vol. XVI, p. 18. Portici, 1920. 

In a preceding papei the author (1) gave an account of the results 
of his researches on the hard-pan (« crosta pugliese ») of the soils of Apulia, 
especially in the district of Bari, where in many places the pan firmly adheres 
to the calcareous tufa that forms a rocky massive subsoil. The spe¬ 
cial conditions prevailing in the country round Bari are however not gen¬ 
erally found in the rest of Apulia, for here the hard-pan rests for the 
most part on a friable, more or less finely divided calcareous soil into which 
roots can easily penetrate. This being the case the author decided to 
extend his researches to the other parts of Apulia and see how far the results 
obtairfbd agreed with or differed from those of his previous investigations. 

He employed the same methods as before, examining on the spot the 
position, conditions of formation, composition and properties of the hard- 
pan, its probable origin and the consequences of its possible removal. 

These new researches bring out the general significance of the data 
previously obtained and also prove that hard-pan is not a phenomenon con¬ 
fined to rocky, massive sub-soils. They show that the formation of Apu¬ 
lian hard-pan in particular, and of all superficial calcareous pans in general, 
always depends upon the same set of conditions: a) the opportunity for 
their formation at the point of contact of the soil and the subsoil — b) a 
dry climate and a subsoil consisting of a rocky mass rich in calcium car¬ 
bonate and with a very active capillary system — c) calcium carbonate dis¬ 
solved in the capillary water, and the presence in the circulating water of 
sufficient colloidal substances in the form of reversible hydrogels and hydro- 
sols — d) the co-existence of all these conditions which entails : 1) si¬ 
milar properties viz. a) a permeability limited to the first few moments of 
the action of the water and only to be detected by the application of certain 
methods — b) a capillarity not extending beyond, the thin coating on the 


(1) See R. March 1920, No. 293. {Ed.} 
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surface of the crust; 2) similar chemical composition, the chief constituents 
being : a) calcium carbonate derived from the subsoil; b ) sandy and clayey 
matter from the soil. 

Hard-pan is thus always formed in the same way and is due to the coag¬ 
ulations that take place when the colloidal substances found as hydrosols 
in the circulating water come into contact with the bivalent electrolyte, 
calcium carbonate, dissolved in the capillary water. The content and pro¬ 
portions of the crust depend upon the capacity of calcium carbonate ab¬ 
sorption possessed by the resulting mass. These principles have been con¬ 
firmed by new facts revealed by the present researches which have also 
showm how Apulian agriculture can be assisted by the improvement of both 
compact calcareous subsoils and non-massive calcareous subsoils. The 
first are more difficult to deal with than the second. Compact ground 
is however best broken up by the use of explosives, while friable soils only 
need superficial clearing. 

141 - RsssarehBS made in Japan on the Gases Formed in Rice Fields during the De¬ 
composition of Astragalus sin feus used as a Green Manure. — onodera,s., 

in Benchte des Ohara Instituts iiir Landwirtschaftliche Forschungen in KurascJ>iki, Pro¬ 
vince of Okayama , Japan Vol I, Part 5, pp. 55 >- 558 , figs. 12. Kuraschiki, 1920. 

Astragalus sinicus I/, is the plant chiefly used for green-manuring in 
Japan. Although it forms 71 % of the total of the Japanese green man¬ 
ures, it sometimes injures the rice crops, either on account of the nature 
of the soil or on the amount of the dressing applied. The author has already 
had occasion to try and discover the cause of its ill effects ; it would ap¬ 
pear that these are to a certain extent due to the salts of the organic 
acids liberated during the decomposition of Astragalus sinicus. He sub¬ 
sequently found that the decay of this plant in the rice-fields gave rise to 
the formation of much larger quantities of gas than would he supposed. 
Much work has been done on the nature of soil gases ; and the researches 
of Tewy, Botjssingatjlt, Rtjsseee and Appeeyard may be mentioned 
in this connection. 



Carbon 

dioxide 

Oxygen 

Nitrogen 


Cultivated soil.... 
Winter meadow , . . 
Atmospheric air . . . 

Cultivated soil.... 

0.25 ± 0.1% 
1*57 

0.03 

0.90 

# 

20.6 ± 0.2% 
18,02 

20.97 

19.60 

79.2 ± 0.2 % 
80.04 

79.90 

79.50 

\ Russell and 

j Appleyaru, 1919 

J Eewy and Bous- 
f SINGAULT, 1853 

According to Ramann, the 

air of the soil contains 

lA 

°-3 % of carbon 


dioxide, which is more than is present in atmospheric air, but soil air is free 
from methane and hydrogen. Researches on the gases of rice-fields have 
been made in India, though no author has considered the part played by 
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Astragalus sinicns in gas production. The author collected all the ga¬ 
ses liberated during the summer of 1918 by the soil in a pot manured with 
Astragalus sinicus and then turned over. In 1919, he collected the gases 
from a rice-field fertilised with the same green manure. They included 
the gases from the slightly stirred superficial layer, the gas spontaneously 
liberated and the gases from the sub-soil. The soils studied were sandy- 
clays and clays. 

The author's conclusions showed that Ast. sinicus, when used as a 
green manure for rice fields, set free large quantities of gas consisting es¬ 
sentially of methane, carbon dioxide, nitrogen and a small amount of hy¬ 
drogen, the latter disappearing at the end of the decomposition process. 
Sometimes a little oxygen was found, which probably did not come from the 
decomposition of Astragalus but was a product of the carbon assimilation 
of the algae. If Ast. sinicus is left to decay in a rice-field, the gases of the 
subsoil contain more carbon dioxide than methane while most of the nitro¬ 
gen is to be found in the upper layer. Ast . sinicns decomposes more rapidly 
in sandy soil than in clayey-sands and more quickly in the latter than in 
days, hence the liberation of gases comes to an end sooner in sandy soil 
than in others. 

It should be mentioned, that no liberation of gas from the control plots 
was observed and even had they formed a small quantity it would have 
consisted chiefly of oxygen, nitrogen and sometimes of small amounts of 
carbon dioxide ; further, given its composition, this gas must he attributed 
to the carbon assimilation of the algae. It should be noted that the applica¬ 
tion of a little toluene soon stopped the liberation of gas. 

142 - The Inversion of Saccharose by the Mineral Acidity of the Soil. — Osugi, S., in 

BeHcliU des Ohara Instituts fur landwirtschaftliche Forschungen in Kuraschiki, Province 

of Okayama , Japan, Vol. I, Part 5, pp. 579 - 597 - Kuraschiki, 1920. 

The power of inverting saccharose, a property possessed to a high 
degree by soils containing much mineral acidity, had already been demon¬ 
strated first by the author alone, and then in collaboration with Rice (i), 
as well as by Sharp and Hoagland. As the question had not been 
explained thoroughly, the author made further experiments using ti sam¬ 
ples of soil. He treated 5 gin. with 100 cc. of 5 % sugar solutions for 1 
hour at 85° C, and then made the following determinations for the filtrate: 
the inverting power of the soil — the effect of the acidity of the soil extract 
— the effect of the temperature — the effect of various chemical agents — 
the effect of the different proportions of the degree of the acidity of the soil 
and its inverting property — the rapidity constant of the inversion reaction 
caused by add soils. 

^ The author then sought to discover the substances, whether extracts 
or insoluble (fine soil particles, silicic acid gel, or silicate of alumina), that 
might possibly cause the inversion of sugar. 

His researches proved that a soil containing no mineral acidity un- 


(1} See R . Eeb. 1919, No. 158. (Ed.) 
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doubtedly has the power of inverting saccharose to a measurable extent, 
i to 9 gm. of invert sugar being obtained per ioo of saccharose. This pro¬ 
perty of inversion is to be attributed chiefly to the soil particles and is 
strictly connected with the degree of acidity of the extract obtained by 
treatment with a saline solution of potassium chloride. 

The inversion produced by acid soil is a mono-molecular reaction sim¬ 
ilar to that effected by acids ; on the other hand, aqueous extracts of 
acid soils are found to contain a little aluminium sulphate or chloride with 
acid reaction, but producing very little effect on the saccharose, whereas 
the gel of silicic acid can invert saccharose, but is not found in determinable 
quantities in acid soil. There is, however, an acid silicate (obtained by the 
precipitation with an aluminium salt, of an alkaline salt in an acid medium) 
that inverts saccharose and is the substance to which the great inversion 
power of acid .soil is chiefly due. 

The concentration of the hydrogen ions of aqueous acid soil extracts 
is not sufficient to cause inversion on the part of the soil, unless it is to be 
assumed that these ions are more concentrated in the film surrounding the 
soil particles than is any other part of the soil solution. 


143 - The Prevention of Dust Storms in Canada. — munro, \v. a. (Regisscur dc la 
Ferme Experimentale, Rostem Sask,),in Rapport des Fcrmes Experimentales dw Dominion, 
Fiscal Year Ending March 31, 1920, pp. 171-172. Ottawa, 1921. 

As much damage had been done in 1919 throughout the greater part 
of Saskatchewan by the removal of soil by winds, the author devoted his 
attention to a careful study of the question. From his observations and 
the results of his experiments, he reached the following conclusions : 

1) Dust storms can be prevented to some extent by liberally manur¬ 
ing every 4 or 6 years. 

2) Sowing grass-seed once in 6 3^ears and allowing the grass to grow 
for at least 2 }^ears is useful. 

3) A clump of trees protects the ground on the leeward side for a 
distance of 15 m. for every 30 cm. of the trees' height. 

4) No garden can succeed, unless it is protected by good wind¬ 
breaks in the shape of hedges. 

144 - The World’s Nitrogen Products. — Journal of the Society ot Chemical Industry, 
Vo!. XU, No. 15, pp. 285-387. I/ondon, August 15, 1921. 

The following data have been taken from # the Statistical supplement 
to the Final Report of the Nitrogen Products Committee of the Ministry 
of Munitions; They show the present sources of the supply of these pro¬ 
ducts which are most essential to agriculture and bring out the fact that 
the nitrogen fixation industry will in future be the chief source of nitrogen 
for the whole world, as can be seen from Table II. 

The' demand, for fixed nitrogen is growing at a greater rate than the 
output capacity- As Table I shows, the potential output of the cyanamide 
plants is greater than that of the synthetic ammonia, plants. 
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Tabus I. — National Internal Sources of Fixed Nitrogen 
in Different Countries. 


Country 

Population 

Metric tons of nitrogen 

From by. 

product 

sources 

From fixation plants 

Total 

Tons 
nitrogen 
per million 
population 

Arc 

Cyanamide 

Synthetic 

am¬ 

nionic 

Germany . . . 

65 OOO OOO 

150 OOO 

4 OOO 

120 OOO 

300 OOO 

574 000 

8 830 

Norway and 








Sweden . . . 

S OOO OOO 

— 

30 OOO 

28 OOO 

— 

58 OOO 

7250 

United Kingdom 

45 OOO OOO 

100 OOO 

— 

— 

— 

TOO OOO 

2 24O 

Canada .... 

7 200 000 

3 000 

800 

12 OOO 

— 

15 800 

2 200 

Switzerland , . 

3 Soo OOO 

— 

700 

7 OOO 

—' 

7 700 

2 03O 

France f . . . 

40 OOO OOO 

15 OOO j 

I 300 

58 OOO 

. 

74 300 

I 850 

United States . 

103 550000 

105 OOO 

300 

40 OOO 

8 000 

153 3 °° 

I 480 

Austria .... 

51 OOO OOO 

TO OOO 

— 

22 OOO 

—— 

32 OOO 

630 

Italy. 

35 000 000 

3 000 

I 200 

18 OOO 

— 

22 200 

630 

Other Countries 

— 

27 OOO 

— 

20 OOO 

— 

47 OOO 

— 

Totals . • . 

— 

413 000 

38 300 

325 000 

308 000 

1 084 300 

— 


Table III gives a summary of the results of the World's Production 
of Fixed Nitrogen. 


Tabus III. — World's Production of Fixed Nitrogen. 



Metric tons of nitrogen 

Sources 

1919 

1913 

X917 

1920 

Natural sources: 

Chilean nitrate. 

By-product industry. 

300 OOO 
240 OOO 

400 OOO 
353 000 

1 

1 

• 

400 OOO 
400000 

500 OOO 
400 OOO 

Totals . . . 

540 000 

753 000 

800 000 

900 000 

Fixation process: 

Arc and miscellaneous . 

. Cyanamide. 

Synthetic ammonia. 

3000 

2 500 

18 OOO 
60 OOO 

7 000 

30 OOO 

200 OOO 

IIO OOO 

38 300 
325 OOO 
308 OOO 

Totals . . . 

5 500 

85 000 

340 000 

671 300 

Grand total . . . 
Proportion of total obtained by fixa¬ 
tion processes.. 

545 500 

1% 

838 000 

1 

^0% j 

1 140 000 

30% 

1 SCI 300 

43 % 













Table II. — The World’s Resources in Nitrogen'Production ( Pre-War and Post-War Statistics). 
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145 - The.Condition of the Nitrogenous andPhosphatic Fertiliser Industries in Ger¬ 
many. — Ungewitteb, in Chemiker-Zeiiung, Year NI,V, No. 147, P- * 9 *. Coihen, 
December 8, 1021 (1). 

The pre-War consumption of nitrogen in Germany amounted to about 
240 000 tons, of which 40 000 were used in industry, and 200 000 in agri¬ 
culture, not including the nitrogen supplied to the land in tlie forms of 
dung and green manure. This nitrogen was obtained : a) by the importa¬ 
tion of the nitrate of sodium (in 1913, some 7 500 000 tons were imported, 
equivalent to 116 250 tons of nitrogen) ; b ) by the importation of nitrate 
of lime (in 1913, 20 000 tons representing 2 400 tons of nitrogen were 
imported); c) by the home production of sulphate of ammonia (in 1913- 
1914, 500 000 tons corresponding to no 000 tons of nitrogen were made) ; 
d) by the home production of calcium cyanamide (amounting in 1913- 
1914, to 50000 tons representing 10000 tons of nitrogen). During the 
War, these importations ceased. They were however replaced by the manu¬ 
facture of ammonia on a large scale by the Haber-Bosch high-pressure 
method, and of calcium cyanamide according to the Frank-Caro process, 
but the ever-increasing need of munitions for the army encroached upon 
the supply of nitrogenous fertilisers for agriculture. After the revolution 
the nitrogen production fell to about % of the maximum output during 
the War, but it has gradually improved, so that according to the data of 
the Food Ministry, the amount of nitrogen supplied for agricultural use 
from 1914 to 1920 was as follows (in tons) : 


1914 

1918 

1919 

1920 

200 OOO 

92 OOO | 

1 15 000 ! 

158 OOO 


In 1913 and 1914, 774 000 and 31 000 tons of nitrate of sodium respect¬ 
ively were imported into Germany. The maximum nitrogen output of 
the Haber-Bosch process is estimated at 300 000 tons and that of the cal¬ 
cium cyanamide process at 100 000. The maximum production of the 
coal distilleries and gas factories may be reckoned at zoo 000 tons of nitro¬ 
gen, so the total maximum annual amount at disposal would be 500 000 
tons. It must not be forgotten, that the Joint-Stock Nitrogen Co. 
( f< Stickstoff Gesellschaft m. b. H. '), was founded in order to assist in 
providing nitrogenous fertilisers for agricultural purposes. 

The question of supplying the raw materials necessary to the phos¬ 
phatic fertiliser industry is at present a matter of the greatest difficulty. 
The last tons of the large pre-War reserve of mineral phosphate were already 
exhausted in 1916. Since that date until the middle of 1919, all the phos¬ 
phates at the disposal of the industry were of inferior quality; some coming 
from the Tahn deposits, and the rest from other sources. In 1913, 88 su¬ 
perphosphate factories used 900 000 tons of crude phosphate coming almost 


(1} See R . Sept. 1921, No. S90 ; R . Nov. 1921, No 1091. ( Ed . 
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exclusively from over-seas ; during the War 5 factories failed and 28 were 
obliged to shut down owing to lack of raw material. It was not until 
the last six months of 1919, that it was again possible to import material 
of good quality, and then the price was prohibitive, for Government aid 
was refused in the first instance, although it was then of paramount impor¬ 
tance, In 1920, 133 000 tons of mineral phosphate were imported, and 
from the beginning of 1921 both the Government and the industry have 
made every effort to restore the importation of raw material to its normal 
condition ; 61 superphosphate factories have thus been able to resume work* 
The amount absolutely necessary for the present season is 500 000 tons. 
In 1919-1920, the quantities of phosphatic fertilisers supplied to agriculture 
compared with the amount furnished in 1913-1914 were as follows (cal¬ 
culated as phosphoric acid). 


! 

1913-1914 

1919 -1920 

Basic slag. 

391 000 

Xl8 000 

« Rhenania » phosphate.. . 

— 

3 700 

Superphosphate. 

214 000 

12 000 

Bone-meal. 

20 000 

4300 


635 600 

138 000 


146 - Manurial Value Of Tobacco Waste. — Shutt, F. T. (Chimiste du Dominion du Ca¬ 
nada), Report of the Minister, in Rapport dos Fermes Experimentales du Dominion . Fis¬ 
cal Year ending March 31, 1920, pp. 52. Ottawa 1921. 

The waste of the by-products of tobacco factories (dust, ribs, etc.), 
possesses an appreciable but uncertain value as an insecticide and fertil¬ 
iser. Potash and nitrogen are the chief nutritive substances it contains. 
When these residua are bought for use, an analysis giving the percentage 
of these elements should be obtained, for the poorest types, such as tobacco 
dust, often contain large quantities of sand The following analyses show 
the differences in composition and hence in value of these waste products. 


Analyses of the Residua of Tobacco Factories. 



Water 

Ash 

IyOSS 

on 

incinera¬ 

tion 

Insoluble 

residue 

Phos¬ 

phoric 

acid 

Potash 

Nitrogen 

Dust of tobacco No 1 . 
Dust of tobacco No 2 . 
Dust of tobacco No 3 . 
Stalks of cigarette tobacco 
Stalks of « Burley» . . . 

B. M . Stalks. 

Tobacco dust. 

2.29% 

4*25 

3* x 7 

7.87 
7-03 
7*45 

1.97 

7^-30 % 

44-57 

63-44 

18.53 

22,56 

22.57 

I5-II 

21.41% 

51-18 

33.39 

73 - 6 o 

70.41 

69.98 

78.40 

70-57 % 
34-75 

55-20 

0-55 

0.38 

o -43 

i 

0.12 % 

O.40 

O.19 

0.63 

O.92 

O.52 

0.65 % 
1,62 
I.07 
4*49 
7.69 
7.60 1 

1 

0.59% 

1.39 

0.89 
I.04 
2.89 
1*47 - 
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147 - United States Production of Fish Scrap and Meal. — The American Fertiliser, 
Vol. I A, No. 10, p. 92. Philadelphia, Nov. 5, 1921. 

According to the Report of the Bureau of Fisheries , Department of Com¬ 
merce, the estimated production of fish and whale scrap and meal in 1920 
was 130 000 tons, a material increase over previous years. Of this amount 
16 898 tons are credited to the Pacific Coast States and Alaska. On the 
West Coast, as a result of the heavy demand for fertiliser material, more 
than the usual amount of scrap was used for this purpose. I11 the “menha¬ 
den ” industry of the Atlantic coast, the value of the Bureau's assistance in 
encouraging the production of fish meal has been greatly appreciated. At 
least 5 000 tons of meal were turned out by the producers in 1920 and con¬ 
siderable quantities of unground scrap are stated to have been sold to man¬ 
ufacturers interested in supplying stock feeds. The Bureau of Animal 
Industry of the Department of Agriculture has continued its hog-feeding 
tests, using various fish meals, and samples have been supplied to some 
fifteen State experiment stations with satisfactory results. The experiments 
in progress include the feeding of meal with high oil content, samples without 
removal of natural oil with additional oil added and meal made from de¬ 
composed fish. If these tests yield satisfactory results, the producers of 
fish meal should be reasonably assured of markets for their product as the 
farmers have become acquainted with its merits. The whaling companies 
have recently expressed an interest in the manufacture of whale meal and 
have provided material for a feeding test. 

Considerable quantities of fish offal and waste fish incident to the 
New England fisheries remain unutilised, and in some cases its disposal is 
an item of no little expense to the producer. Tack of a regular supply 
makes the operation of the larger reduction plants impracticable, and the 
smaller plants do not appear to be wholly satisfactory for the proper re¬ 
duction of some of the raw materials in greatest abundance. The Bureau 
appreciates the need of solving the problems in this field and hopes to be 
in position to take them up in the near future. 


T4S - The Sebakh of the “Korns” or “Sebakh koufri ”, in Egypt. — Mossuri, V. M. 
(Vice President of the Egyptian Institute), in Bulletin dc VInstitut cVE^ypte, Vol. Ill, 
PP- 75-92, fig. 1. Caiio 1921. 

“ Tafia ”, “ marog ” and f< sebakh ” from the " koms ”, or “ sebakli 
koufri, ” are nitrogen earths forming the chief natural fertilisers of Egypt, 
" Sebakh ” from the “ koms ” is the most widely-used, and was employed 
at an earlier date than either of the others. <f Sebakh ” means manure 
and “ kom ” signifies heap or mound ; this fertiliser is also called “ sebakh 
koufri ” or simply " koufri It is a pulverulent substance used for 
manuring or improving the soil and comes from the rubbish heaps that 
gradually accumulate near towns or villages when they have repeatedly 
been destroyed and rebuilt on the same site during the course of centuries. 
The author had the opportunity of examining over 250 " koms ” of 
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“ koufri M and gives a few general ideas acquired from his investi¬ 
gations. 

The ' f koufiis consist for the most part of rubbish,, and they are poor 
in fertilising substances, but they differ according to the locality, the mound 
from which they are taken, or even the stratum of the same mound. The 
c< sebakh ” of the “ koms ” can be applied as a fertiliser or for improving 
the land, but in either case it nearly always has some perceptible effect 
upon the soil wdiich may be favourable or unfavourable according to circum¬ 
stances. It is always well, if not indispensable, to determine the composi¬ 
tion of the “ sebakh ” before applying it. We may consider two ways in 
which “ koufris 99 are used. 

1) In the case of normal alluvial soils, “ koufri ” is applied as a fer¬ 
tiliser and should chiefly be regarded as a source of nitrogen. Its import¬ 
ance in this respect depends on the nitric nitrogen it contains (under the 
form of nitrate of sodium) which varies from traces to 35 %. 

Ammoniacal nitrogen is only present in such negligible quantities that 
it can be disregarded without causing serious error in the calculation, and 
organic nitrogen can be left out of the reckoning as its nitrification is 
doubtful, and in any case too slow. 

2) For all other soils, “ koufri ” may be looked upon as a source of 
nitrogen, phosphoric acid or potash. It is however very rarely that these 
substances are present in the proportions required to make a complete 
fertiliser, hence it is nearly always necessary to add some other fertiliser, 
preferably a nitrogenous. The amount of total nitrogen must here be ta¬ 
ken into account and also the quantity of organic substances present which 
by their physical action, may become of considerable importance as affect¬ 
ing the compactness or friability of the soil. As regards the phosphoric acid 
(which is present to the extent of 1.3 % of phosphoric acid soluble in ci¬ 
trate of ammonium), and the potash (0.096 % to 2.2S0 %, soluble in 1 % 
citric acid), only the available amount in the “ koufris has to be deter¬ 
mined and reckoned. 

It must not be forgotten, that the “ koufris ” always contain soluble 
salts (common salt to the amount of 0.57 to 13.40 %). Some of these are 
injurious, while the others are either innocuous, or beneficial; hence it is 
necessary to note the nature of these salts and the proportions in which 
they are present. It is not always possible to know beforehand how much 
of these salts the " koufri can contain without rendering it unusable, 
for this depends upon the nature of the soil to be manured or improved, the 
drainage conditions, the course of the underground water, etc. If the soil 
is permeable, well-drained, either naturally or artificially, and the level of 
the subterranean water is fairly low, the “ sebakh can safely contain 
rather large quantities of injurious salts. Should the contrary be the 
case, care must be taken to avoid applying an appreciable amount of these 
substances to the soil. 

The author mentions the uses that can sometimes be made of the salts 
in the " koufris ” and their value for improving more or less alkaline land. 
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149 - Distribution of Manganese in the Organism of Higher Plants. — Bertrand, g m 

and Rosenblatt, M , in Complex rcndus de VAcademic dcs Sciences , No. 22, pp. iitS- 
1120. Paris, November 28, 1921. 

After having proved that manganese is of general occurrence in 
plants (1), the authors endeavoured to ascertain the manner in which 
this metal is distributed, both in the different organs of plants, especially 
of the higher plants, and also in the various parts of any specimen gathered 
at a given growth period. 

The results obtained show that a large amount of manganese is pre¬ 
sent in the organs that are the seat of active metabolism in the reproductive 
organs, leaves, young shoots and in all the organs containing chlorophyll 
as well as in seeds. 


150 - The Manganese Content of Seeds of Dutch Origin. — Wester, d. it., in Biochemi - 
sche Zeitnngschrift , Vol. CXV1II, pp. 15S-163. Berlin, 1921. 

There is good reason to believe that manganese plays a considerable 
part in plant metabolism, but though the manganese question, as it may be 
called, has been the subject of considerable investigation during the last 
25 years, it has not yet been completely solved. Hardly anything is so far 
known as to the presence of manganese in the plants, animals, waters and 
soils of Holland; seeds have not generally been studied from this point 
of view and there are only a few scattered data on the subject. 

The author has analysed 48 species of cleaned seeds belonging to the most 
widely differing families of cultivated plants : the determinations were made 
on the ash, which was treated twice with sulphuric acid, the persulphate 
colour-metric test being employed. The following amounts of manganese 
(in mgm. per 100 gm. of dried seeds) were thus obtained for the most typ¬ 
ical plants : Pinus sylvestris (Scots Pine) 12.7 — Phleum (Cats'-tail Grass) 

4.2 — Alopecurus pratensis (Pox-tail Grass) 11.6 — Oats 2.3 — Festuca 
pratensis (Meadow Fescue) 15.8 — Poa pratensis (Meadow-Grass) 5.3 
— Italian ray-grass 4.5 — Wheat 2.8 — Barley 1.14 — Onion 1.2 — 
Hemp 3.45 — Beta vulgaris var. crassa (Common beet) 6.6 ; var. rapa 
1.95 — Spinach 2.4 — Red Cabbage 6.5 — White Cabbage 2.45 — 
Turnip 2.1 — Crimson Clover 2.4 — White Clover 1.85 — Red Clover 
2.5-27 — huceme 1.6 — Fupins 17.8 — Beans 1.5 — Peas 0.4 — Flax 

10.2 — Celery 1.4 — Carrot 5.8 — Water-Melon 2.5 — Fettuce 2.4 — 
Chicory 1.7. 

From the examination of these data as a whole, it is evident that seeds 
belonging to the most different families all contain manganese, and in most 
cases, in the proportion of 2 to 6 mgm per 100 gm. of dry seed. If the man¬ 
ganese content is estimated from, the ash, it is in many cases about 50 mgm,, 
and generally a little below 100 mgm. The seeds of few varieties of plants 
contain a higher proportion of mangasese; lupins must however be reckoned 
among the exceptions, as there are I700mgm. of this metal present in 100 
gm. of ash. This figure is below the percentages given in scientific litera- 


(1) $ee R, November 1921, No. 1097. {Ed.) 
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ture lor the ash of certain “ manganese collectors ” : Oak wood 3.5 % 
— Birch wood 10-1S % — Beech leaves 9.50 % (in the form of the mangan¬ 
ous-manganic oxide) — Lupin leaves 8.96 % (as manganese). If the 
data for the species of the same genera are compared, it will be seen, 
that they agree fairly well (see genera Lolium , Allium , Bmssica , Trifolium , 
Vida , Cucumis ). The similarit} 7, is however less evident in the germs 
Festuca , and in the genus Beta some of the most notable differences occur. 
If a comparison is made between the leaf data of plants which are sufficient¬ 
ly represented, such as the Festucaceae and Hordeaceae and the Sinapa- 
ceae, it will be found that the two first are clearly richer in manganese than 
the last although in the species of the same families, there are often consid¬ 
erable differences. 

151 - Experimental Researches on the Factors determining Resistance to Cooking 
in Leguminosae and on the Means employed to Remedy this Defect. — de domi- 
nicis, A. (Eaboratorio di Chiinica Agraria della R. Scuola Superiore di Agricoltura, Por- 
tici), in Annzli della R . Scuola Superure di Agrtcoltura in Portici , S. JI, Vo! 16, p. 31. 
Portici, 1920. 

From the dietetic point of view, the seeds of Leguminosae are described 
as being easy or difficult to cook according to the greater or less facility* 
with which their consistency is altered by boiling in water. The causes 
determining this difference are not known, and no systematic attempt 
has been made to discover them. The question is certainly not one of 
hereditary character, but depends upon environmental conditions, reaction 
to which takes certain forms : it is therefore a peculiarity which can only 
be explained by these given conditions. The author has directed his 
attention to the causes determining this character and the results obtained 
are summarised as follows. 

The hardness of leguminous seeds from the boiling standpoint depends 
upon their resistance to the action of water, whether this resistance is 
natural or artificially produced. The more water a seed can absorb, the 
more easily is it boiled, and the degree to which it is cooked depends upon 
the actual amount of water it has absorbed. Thus all the chemical and 
physical processes occurring during cooking are connected with the amount 
of the water taken, up. ■ 

The water resistance of seeds cannot be correlated with airy presup¬ 
posed impermeable mineral deposits due to insoluble calcium combinations, 
for it can be overcome by alkalis, but not by acids, although the action of 
acids on the carbonate or silicate of calcium should be more energetic than 
that of alkalis. 

Acids in fact increase this water resistance ; oxalic acid has less effect 
however, than sulphuric and hydrochloric acid although it renders calcium 
compounds insoluble. This resistance cannot be attributed to the density 
of the integuments, because if this were lessened by the dissolving effect 
exerted by the alkalis upon certain given substances, acids should act in a 
similar manner, or else remain inactive, but in no case should they increase 
the impermeability of the tissues. Nor can it be regarded as connected 
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with the action of the ordinary ion present in hard waters upon the insoluble 
calcium compounds, for the seeds are equally resistant to soft waters, and 
the hypothesis of the existence of such mineral deposits has already been 
proved untenable ; moreover salts other than those of calcium and acids 
* themselves have the same effect. For the same reasons the other hypothe¬ 
sis postulating the formation of insoluble calcium compounds at the moment 
of cooking is equally fallacious. As this water resistance is not overcome 
by treatment' with alcohol or ether, it cannot have any connection with 
excessively thick deposits of wax or other fatty substances that might 
possibly occur on the cuticle of the seeds. 

The electrolytes penetrate into seeds in proportions different from those 
in which they are found in solutions, the ratio being larger with acids and 
alkalis and smaller with salts. Their penetration into seeds is therefore 
not a case of pure and simple diffusion, however the properties constitut¬ 
ing the permeability of plant membranes may be interpreted. The varia¬ 
tions produced by the concentration of the solutions upon the amount of the 
electrolytes incorporated by the seeds depend on the other hand upon a 
fundamental law governing the adsorption by solid, or colloidal adsorbent 
surfaces, e. g. the adsorption coefficient is not constant but increases as the 
concentration diminishes. 

The substance constituting the seeds and exercising its adsorbent power 
upon the electrolytes belongs to one of those colloidal forms which arise from 
the concentration of the dispersive medium, and have the power of restoring 
it in a measure corresponding with their degree of reversibility. The swell¬ 
ing of the seeds in the presence of water thus consists essentially in a pro¬ 
cess of imbibition, as is proved by the contraction in volume relatively to 
the total volume of the seeds and of the absorbed water, the development 
of heat at the moment of absorption, the optic phenomena accompanying 
it, the selective power exercised towards liquids, and especially the effect 
of the electrolytes. The action that may be exerted by the integuments 
and membranes in this connection is secondary and indirect. 

The degree of the reversibility of these colloidal forms is connected with 
the conditions of the medium in which they have been formed and corres¬ 
ponds with the degree of their affinity to water. The hardness of the seeds is 
in strict correlation with this degree of affinity to water, although the extent 
to which it is influenced by the medium and the soil has yet to be deter¬ 
mined. Experimentally however hardness is caused or increased in seeds 
by those special actions that intensify the non-reversibility of the gels, and 
should have no effect upon the above-mentioned chemical and morpho¬ 
logical factors. 

The electrolytes act by forming together with the substances of which 
the seeds are composed adsorption factors having a different affinity to 
water, or in simpler terms, having a different degree of solubility, solu¬ 
bility being understood in this case to mean the limit of concentration be¬ 
yond which the substance in the dispersive medium is obliged to coagulate. 
Adds, acid salts and neutral salts act as coagulants and decrease this soltt- 
bility; alkalis and alkaline compounds act in a dispersive manner and 
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increase it. Thus the alkaline compounds used in cooking decrease the 
water resistance of the seeds and facilitate the cooking process. At the 
moment of boiling however the alkalis attack the protein molecule and 
cause it to disintegrate which leads to the formation of amino-acids and 
the development of ammonia, sulphuretted hydrogen and carbonic acid 
Hence there is a resultant loss of available nitrogen and a danger of the* 
introduction of deleterious substances into the system if such food is eaten. 
This is a factor of the greatest importance in judging seeds that resist coo¬ 
king, not only from the dietetic standpoint but also the economic and indus¬ 
trial. It is thus seen how very pernicious are the substances (carbonate of 
potash and bi-carbonate of soda), now used to remedy the defects of hard 
seeds due to their excessive water resistance. 

152 - A Contribution to the Determination of the Cause of the Formation of Bacteroids 
in the Nodules Of Leguminosae. — Barthel, C. (Bacteriological Laboratory of the 
Central Station of Agricultural Experiments at Experimentalfaltet, near Stockholm), in 
Annales de I’lnstllut Pasteur, Vol. XXXV, No. 10, pp. 634-646 + figs. 6. Paris, Octo¬ 
ber, 1921. 

The experiments described in this work form part of a series of studies 
connected with the morphology and life-history of Bacterium radicicola 
which have been carried on for several years in the Bacteriological Tabora- 
tory of the Central Station of Agricultural Experiments at Experimental¬ 
faltet in conjunction with the continuous preparation of cultures of bacteria 
for the inoculation ot the different leguminosae grown by agriculturists. 

The results obtained are summarised by the author as follows : 

“ Our experiments have proved the accuracy of Zipfel’s statement 
that caffeine has the power of causing the constant formation of bacterioids 
in solid media. They have however also shown that this property is shared 
by other plant alkaloids of very different composition. Thus guanidine, 
pyridine and chinoline all act in the same manner as caffeine, but to a less 
degree. It is very probable that other alkaloids behave in a similar way, 
as well as other nitrogenous organic compounds such as hippuric acid. 

“ As these plant alkaloids always enter into the composition of Eegu- 
minosae, it appears to be most likely, that the normal formation of bacterioids 
in the nodules of this family depends more or less upon the presence of 
alkaloids in the roots. ” 

153 - Instruction and Investigation in Plant Breeding at the College of Agriculture 
in the Philippines. — Memhola Nemesio, B., in The Philippine Agriculturist, Vol. 10, 
No. 3, pp. 105-10?, x fig. Los Banos, October, 1921. 

The above College of Agriculture offers 2 undergraduate courses and 
i advanced course in plant genetics. Each covers a period of six months 

First course : this consists of lectures and laboratory work and is model¬ 
led upon the first two undergraduate courses at Cornell University. It 
aims at giving students a fundamental understanding of the facts and laws 
underlying the phenomena of heredity and variation in their widest sense, 
and the relation of these phenomena to environment. 
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Second course : this deals with the methods and technique of plant- 
breeding with special reference to the Philippines and the Tropics. 

Third course : elementary biometry. 

The attention of the College of Agriculture has not been devoted only 
to instruction. Much practical work has been done in encouraging and 
carrying out experiments in selection and crossing, especially with rice, 
maize and sugar-cane which are among the most important crops of the 
Philippines. 

154 - Genetic Behaviour of the Spelt Form in Crosses between Triticum Spelta 
and Triticum sativum . The Possibility of obtaining Synthetic Forms of 
Wheat by Crosses between Two Spelts. — Weighty, c. e., and Boshnalkian, s., 
in Journal of Agricultural Research , Vol. XXIJ, No. 7, pp. 335-364. Washington, 
November, 1921. 

In the work described in this article 3 characters were taken into 
consideration : the shape of the glume, the brittleness of the rachis 
and the adherence of the grain. These characters are to a great extent 
linked. 

The outer gdume op Triticum sativum . — This is as a rule soft with a 
somewhat pointed apex and only'occasionally weakly keeled along the 
entire length. About 0.5 to 1 mm. above the point of attachment there 
is a wrinkle ox depression ; the base is rather narrow and is very weakly 
attached to the rachis. In T. spelta on the other hand the glume is stiff and 
thick and has a very blunt apex. It is strongly keeled and has no depression 
above the base, which is wide and firmly attached to the rachis. Further 
in the spelt the rachis is brittle and the grains adhere firmly, whereas in 
wheat the rachis is much more tenacious and the grains are easily detached. 
These three characters, as stated above, are linked as if dependent on factors 
united in a single chromosome. The occurrence of crossovers, if it ever 
occurs, must be very rare. 

In the 2nd and subsequent filial generations of Spelta X sativum there 
are many forms intermediate between the two parents. 

In order to record the degree of inheritance of Spelt characters the au¬ 
thors have made an arbitrary scale of values ranging from 1 to 10, in 
which 1 represents typical spelt, and 10 typical wheat with no .spelt cha¬ 
racters. 

The hybrids of the F 1 are slightly intermediate in form, but much 
more like the spelt than the sativum parent. They grade from 4 to 7 and 
have all the characters of a spelt, except that the spikelets are somewhat 
more open and the glumes are less adherent to the grain. In the F 2 the 
forms range from the typical wheat to the spelt, viz., from 1 to 10, 

The frequency curve of these forms is of a special type, more individuals * 
being as a rule found at the extremities than near the centre as is seen 
from Table I. 

- As it is impossible to distinguish the homozygous spelts from the heter¬ 
ozygous, 2 groups only have been made in which all the spelt and speltoid 
forms are included (classes 1-9 inclusive), 
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Table I. — Number of Plants of the F 2 Spelta x sativum classed hi 

xo Categories. 


Series 

Crosses 


Number of individuals in class 


*c 3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

& 

13255 * 

Spelt sel. 13440 X Bale Gloria 
sel. 13401. 

17 

IO 

9 

5 

4 

X 

3 

I 

2 

21 

73 

13260* 

Spelt sel, 13438 x Turkey sel. 13389 

17 

13 

5 

5 

2 

3 

2 

— 

2 

14 

03 

13263® 

Dale Gloria sel. 13 401 X Spelt 

5 

3 

2 

3 

I 

— 

2 

2 

— 

7 

35 

3049® 

Black Bearded Spelt X Karly 
Red Chief .. 

19 

7 

5 

_ 

3 

4 

3 

5 

6 

29 

81 

3085® 

Black Bearded Spelt X Jones 
IrfOngberry.. 

9 

8 

4 

2 

4 

— 

4 

2 

4 

13 

59 

13124“ 

Vulgare (C. I. 3338) X Spelt sel. 
13437 . . 

9 

8 

4 

9 

7 

4 

3 

5 

7 

20 

76 

13125“ 

Crimean (C. I. 3340) sel. 13351 X 
Spelt sel. 13437 . 

6 

3 

9 

i 

3 

4 

2 

5 

5 

4 

9 

59 


The proportions between spelta and sativum forms thus approximated 
to the monohybrid ratio of 3: X. The proportion of homozygous forms 
to heterozygous forms of spelt would therefore be 1 : 2 : 1, as is shown by 
the F 3 generation of 2 F 2 families, 13 260 s - and 13 255 a (see Table II). 
Table II. — Number of F 3 Plants from Series 13 26o a and 13 255 a which 
proved be Homozygous Spelts, Heterozygous forms and Homozygous Wheats 
(1 : 2 : 1) when tested in the F 3 Generation (1 : 2 : 1). 


Nature 1 

13260 * Spelt x Turkey 

13255 * Pale Gloria X Turkey 

Homo- 

Hetero- 

Homo- 


Homo- 

Hetero- 

Homo- 


1 


zygous ] 

zygous 

zygous 

Total 

1 zygous 

zygous 

zygous 

Total 

of data j 

Spelts 


Wheats 

1 , 

j Spelts 


Wheats 


Obtained . * 

8 

13 

9 

30 

7 

14 

12 

33 . 

Calculated. . 

7-5 

i 5 ®o 

7-5 

— 

8 2 

16.5 

8.2 

— 

Deviation. . 

0.5 

£.0 

1.5 

— 

1,3 

3.5 

rf .8 

— 


The ratio 3 : 1 does not always occur. In the 2 families 13 I26 a 
(Giant Square head x spelt) and 30i9 a (Spelt x Salt Take Club), for in¬ 
stance, the wheat types were very low (See Table III): in fact the proportion 
between the spelt forms and the wheat forms is better represented by the 
ratio 15 : 1 (See Table III). 

On examining the F 3 generation of 27 F z plants, it was found, that 12 
of these had produced only spelts, 2 plants yielded only sativum types, and 
the remaining 13 produced progeny of mixed forms. 
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Table III. — Degree of Spelling and Proportions of Spelts and Wheats 
Obtained in ike T 2 Generations of Spelta x sativum Crosses which did 
not segregate in the 3: 1 Ratio. 



Degiec of spelting in class 


Number of plants 

a 

Series 











1 

<9 

Obtained 

Calculated 

1 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ro 


Spelta 

Saii- 

vum 

Spelta 

Sati/ ~ 
vmn 

£ 

1326a 

12 ! 

7 

7 

6 

9 

8 

3 

6 

12 

4 

74 

70 

4 

69.4 

4.6 

0.6 

3019a 

27 

15 

9 

7 

3 

5 

2 

5 

8 

2 

83 

81 

2 

77.8 

5-2 

3*2 


We thus have the proportion, homozygous Spelta 7 : heterozygous 
form 8 : homozygous sativum 1, as it should be according to the proposed 
15: 1 ratio. 

Assuming that the spelt parent in this particular cross carries two 
spelt factors S 2 and S 2 , the two first generations will consist of the following 
genotypic forms: 

Pi (Giant Squarehead) S1S1S2S2 X S1S1S2S? (Winter spelt) 

T. sativum j T. Spelta 

& .SiS 1S2S2 

(Speltoid) 

F 2 (i) S1S1S2S2 (1) SrSiSzSa (4) S1S1S2S2 (3) S2S1S2S2 
(2) S1S1S2S2 (3) S1S1S2S2 

(1) SiSiS„s 2 

{2) S1S1S2S2 

__ J t) S1S1S2S2 

Total : 1 T. sativum 15 Spelta 


In the F 3 the theoretical behaviour of each of the F 2 plants would 
be as follows: 

Group F 3 Genotypes Phenotypes of the F 2 and their Behaviour 
in the F 3 

A (1) S1S1S2S2 1 sativum will yield sativum only 
B (1) SiS^Sa j 

(2) S1S1S2S2 j 

(2) SiSiSiSc : 7 spelta will yield Spelta only 
(2) S1S1S2S2 i 
(1) S1S1S2S2 ] 

C (4) S1S1S2S2 4 Spelta will .segregate in P 3 into 
Spelta : sativum in the ratio 15:1 

X> (2) S1S1S2S2 ) 

SiSjSiSg ( 4 S ^ elta wiU se S regate in t5ie ratio 3 ; I. 


S unstable forms 
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When the F 3 plants were examined a close approximation was found 
to the above-mentioned theoretical ratios, even as regards the genotypes 
which segregated in the 15 : 1, and the 3 : 1 ratios respectively. 

In this connection it should be specially noticed that the same genotype 
of Spelta, when crossed with different varieties of sativum, can give two 
types of segregation 15 : 1 and 3 : x. The authors try to account for this 
phenomenon by assuming that the spelt parent carried 2 spelt factors 
S x and s 2 and that some of the wheats used in the crosses carried an inhibit¬ 
ing factor I. In the presence of the latter factor, the ratio would be about 
3 : 1, in its absence, the ratio would be 15 : x. 

Further the existence of determinants (modifiers) accentuating or at¬ 
tenuating the spelt characters has been clearly shown by the authors in 
the course of this work, thus explaining why heterozygous spelts of the 
Ss type can produce very different frequency curves. Thus for instance 
plant 13 26o a —3 produced individuals mainly of classes 8 to 9, while 
plant 13 26o a -6 produced its spelts in classes 1 and 2 only ; in the first case, 
there was a genetic factor attenuating the spelt character, and in the second 
a factor accentuating it. The presence of these factors; as may be readily 
understood, alters the Mendel ian ratios between the Spelta and sativa 
forms and the combined effect of the factors acentuating and attenuating 
the Spelta character can produce some very complicated segregations. 

Production or synthetic wheats by crossing two spelts and 
oe synthetic spelts by crossing two wheats. — The authors have fre¬ 
quently obtained synthetic spelts in interspecific crosses in wheat. No in¬ 
dication has been observed as to the possibilities of producing true wheats 
in crosses between two different non-wheat cereals. It is theoretically pos¬ 
sible, however, that such forms will be produced in crosses between certain 
kinds of spelts, as will be seen from the results of one of the experiments 
discussed in this paper. In the cross 13 I26 a it was shown by the authors 
that 2 spelt factors S 3 and s 2 were involved and that there were present in 
the F z 5 genotypic forms namely: 

S1S1S2S2 — S1S1S2S2 — S1S1S2S2 — SiSiS2Sa — S1S1S2S2 

As long as the forms are allowed to be selfed, as they are in nature, no 
sativum forms will ever appear, but in a number of crosses between these 
5 forms, a certain proportion of wheat should occur in the following 
manner: 

1) Crosses producing no wheats : S 1 S 1 S a S 2 X any other genotype 

SJS3S2S2 X SiS^S2®2 ~ Sj_S^s 2 s 2 , 

2) Cross where one out of every four F z plants will produce 6 34 % 

wheats : S 1 S 1 S 2 S2 X : 

3) Crosses where half oi the iq plants produce 6 % % wheats: 
S]S]S2S2 X SjSjSgSg S 1 S 1 S 2 s 2 X s^SgSg* 

. 4) Cross were all F x plants will produce 6 34 % wheats : SjS^a X 

- It is easy to understand how the wheat [sativum) character, being dis¬ 
tinctly hypostatic, may be carried concealed from generation to generation 
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by the spelt type. How can the spelt type, which is so pronouncedly 
epistatic to the wheat character, be carried by a wheat without being mani¬ 
fested phenotypically ? The explanation is simple. It was shown that 
modifying determinants are involved in these crosses. Common wheats 
occasionally carry modifiers which dilute the spelt character to the extent 
of grouping all the F 2 spelts into class 9. If these diluting factors are re¬ 
duced to a homozygous dominant condition, they can well produce forms 
of spelt, identical or almost identical in appearance with wheat. 

From a number of wheat x wheat crosses (where one of the parents 
was a rust-resistant variety of winter-wheat and the other was Preston, 
Marquis, or Haynes Bluestem), over 20 spelts were found among the F 2 
hybrid plants, though there w T ere no spelts in the F lt their absence being 
due to an inhibition in the parent plant carrying the S factor. 

These observations show that common wheats may carry the spelt 
factor, which is, however, unable to express itself because of the presence of 
one or more diluting or inhibiting factors. 

The production of synthetic spelts in these sativum X sativum crosses 
is similar to the synthetic production of Triticum dicoccum dicoccoides, the 
“ Wild Wheat ” of Palestine by the vulgare X durum cross. The wild 
character, consisting of a number of interdependent specific characters, is 
strongly dominant over both the vulgare and the durum types just as the 
spelt type is dominant over sativum , yet in both instances, the character 
showing strong dominance towards either of the parental forms was carried 
by one ot the parents together with a factor inhibiting in one case the “ wild ” 
and in the other, the spelt, characters. 

155 - Variation and Correlation of Characters Among Rice Varieties Cultivated in 
the Philippines. — Toribio Viear, in The Philippine A$ricult*rii>t, Vol. X, No. 3, 
pp. 93-104, bibliography of 24 works. Eos Banos, October 1921. 

Object of the work. — The investigation of which an account is 
given in this paper was conducted mainly as a basis for the selection of 
desirable varieties and to find answers to the following questions : 

t) Aie the late-maturing varieties heavy grain yielders ? 

2) Do tall varieties produce more grains than short. ? 

3) Is there any relation between the length of the leaves, the length of the panicles, and 

the length of the grains on the one side, and the reproductive power of the plant on 
the other ? 

4) What relation have the width of the leaves, and the width of the grains to the productive 

power of varieties of rice ? 

5) Have the number of nodes and the number of splices in the panicle anything to do with 

the grain yield ? 

6) Do tall varieties mature late ? 

7) Are varieties with long leaves, long panicles and long grains late in maturing ? 

8) Have the number of nodes and the number of spikes in the panicles any relation to the 

length of the growth period ? 

0) Have the width of the leaves and the width of the grains any relation to the growth 
period ? 

10) Is it true that varieties producing much straw require more time to mature ? 

[ 154 - 155 ] 
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The work was carried on during 1919-1920 in the rice-fields oi the Col¬ 
lege of Agriculture and in those belonging to the Philippine Experiment 
Station farm. 

Materials and method. — For the study of variation and correla¬ 
tion 85 varieties were used : of these 16 are upland and 69 lowland — 30 
awned and 55 awnless — 7 glutinous and 78 non-glutinous — 64 white — 
x black — 4 red — 15 mixed (of which some are undoubtedly hybrids). 


Table I. — Growth Period and Length of Culms . 


Growth 

period 

Length of culms 

Days 

Frequency 

Centime ties 

Frequency 

1*00—120 

3 

80.00— 96.66 

21 

121—X 40 

21 

96.67-n3.33 

20 

I4I—I6O 

21 

113.34-130.00 

25 

161—180 

22 

130.01—146.67 

13 

181—200 

16 

146.68—163.34 | 

3 

201—220 

2 

163.3 5—180.01 1 

3 

Mean = 158.24 days 

Mean — 98.72 cm. 


For the other values, it is sufficient to give the means — length of pani¬ 
cles = 22.50 cm.; number of spikes per panicle = 10.73; number of 
nodes per panicle = 8.11 ; width of broadest leaves 11.17 mm. — length 
of longest leaves 52.48 cm. ; average width of 20 grains, 3.25 mm. ; aver¬ 
age length of 20 grains, 8.33 nun.; weight of straw per plant = 10.78 gm. 

After giving the biometric data, the author considers the question of 
the coefficient of correlation between the most important characters.He 
obtained the results given in Table II, from which the following conclu¬ 
sions may be drawn : 

1) The longer the time varieties of lice take to mature, the more grain they will yield. 

2) Tall varieties produce more weight of giains than short. 

3) Long leaves, long panicles and long grains are varietal qualities indicating high yielding 

power. These chaiacters are also associated with the length of Jthe growth peiiod. 

4) There is 110 correlation between yield and growth peiiod on the one hand and length 

and width of grains on the other. There is no connection between yield, growth pe¬ 
riod and numbei of spikelets per panicle. 

5) The numbei of nodes in the panicle is strongly associated with yield. 

6) Varieties producing much straw are not necessarily heavy yielders, but they are gen¬ 

erally late maturing. 

Of the 19 pairs of characters studied in this investigation, 4 were includ¬ 
ed in Jacobson’s work viz. growth period and yield of grains ; length of 
culms and yield ; length of grain and growth period; width of grain and 
growth period. The results obtained by the author substantiate those of 
Jacobson in all respects but one. Width of grains and growth period were 
found by Jacobson to be negatively correlated ; in the author’s work they 
were found to have no correlation at all. 


[155] 
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Table II* —* Coefficient of Correlation between the Most 
Important Characters. 


Yield and growth period. 

Yield and length of culm .. 

Yield and length of panicle .. 

Yield and number of nodes in the panicle . - - 
Yield and number of spikes per panicle . . . . 

Yield and width of broadest leaves . .. 

Yield and length of longest leaves . .. 

Yield and width of grains. 

Yield and length of grains. 

Yield and weigth of stiaw .. 

Growth period and length of culm. 

Growth period and length of panicle. 

Growth period and number of nodes in panicle 
Growth period and number of spikes per panicle 
Growth period and width of broadest leaves . . 
Growth period and length of longest leaves . 

Growth period ani width of grains. 

Growth period and length of grains. 

Growth period and weight of straw. 


0.5613 

0.4616 

0.4704 

0.4977 

0.1677 

0.1967 

0.1547 

0.0591 

0.3233 

0.1250 

0.2050 

0.1270 

0.1094 

0.0431 

0.2089 

0.9042 

0.0602 

0.2971 

<>•5785 


± 

zb 

± 

zb 

zb 

zb 

zb 

zb 

± 

zb 

± 

zb 

zb 

zb 

zb 

zb 

zb 

zb 

zb 


0.0498 
0.0579 
0.0566 
0.0547 
0.0052 
0,0448 
0.0554 
0.0474 
0.0651 
0.0614 
0.0421 
0.0611 
0.6640 
0.0592 
0.0412 
0.0132 
0.0467 
0.0856 
0.0487} 


156 - Leaf-Tissue Production and Water Content in a Mutant Race of Phased us 
vulgaris as compared with the Paiental Race. — Harris, a. j., in The Botanical 
Gazette, Vol. IyXXJl, No. 3, pp. 151-162. Chicago, Illinois, September 1921. 

The objects of these investigations were to determine to what extent 
seedlings which are morphologically aberrant in the race to which they 
belong differ also from the normal seedlings in their physiological characters, 
in so far as these can be measured by the capacity for the production of 
tissue. 

The author used as material a completely fixedteratological race of 
Phaseolus having the character of possessing 4 cotyledons. The tissues of 
this race (especially those of the primordial leaves) were compared with 
the tissues of the original line. 

The biometric data fall into 3 groups: 

1) a series of weighings of primordial leaves unclassified as to their 
number; 

2) a series of weighings of primordial leaves classified with respect 
to their number; 

3) a series of weighings of total epicotyledonary tissue. 

Group 1. — The total weight of primordial leaf tissue in the abnormal 
seedlings is compared with the total weight in the control plants irrespective 
of the number of primordial leaves formed by the individual plants of the 
tetracotyledonous race. The total number of leaves per plant was deter¬ 
mined separately and the following figures obtained for the 4 samples : 
226 = 4.07; 227 = 4.15; 228 = 4.00; 229 = 3.91. The data are given 
in Table I. 


[15 5 -! 56 ] 
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Tabee I. — Mean Green Weight per Plant and per Leaf. 


No 

of Plants 

Per plant 

Per leaf 

Abnormal 

1 

Normal 

Difference 

Difference 

m % 

Abnormal 

Normal 

Difference 

1 Difference 
in % 

226 

0.6991 

0,7516 

- 0.0525 

— 69% 

0.1718 

0 3758 

- 0.2040 

— 54-2 % 

227 

0.6972 

0.7607 

- 0.0635 

— 8.3 

0.1680 

0.3804 

- 0,2124 

- 55.2 

228 

0.6323 

O.7568 

- O.I245 

- 16.4 

O.1542 

0.3784 

- 0.2242 

— 59*2 

229 

0.7012 

0.6862 

-f- 0.0150 

-f* 2.1 

O.1793 

0.3431 

- 0.1638 

— 47-7 


The results show, that in 3 out of 4 cases, the green weight of the 4 
primordial leaves of the tetracotyledonous race is lower than that of the 2 
primordial leaves of the dictyledonous strain. The percentage differences 
range from -f 2.x to —16.4 with a general average of —7.37. When the 
comparison is made on the basis of the mean weight per leaf, the primor¬ 
dial leaf of the abnormal seedling is found to be on the average 54.22 per 
cent lighter than the leaf of the normal seedling. 

The percentage differences for dry weight of primordial leaves are less, 
varying from -—1.6 to —18 % with a general average of —10.9 %. As 
regards the mean dry weight per leaf, the weight for tetracotyledonous 
plants was lower than for dicotyledons, the general average percentage 
difference being —55-92. 

Group 2. — In order to make the comparative work more complete, 
the author made a minute examination of the relationships by considering 
individually the results obtained for abnormal seedlings with varying num¬ 
bers of primordial leaves (2 to 7). The data show that: the difference bet¬ 
ween the total weight of primordial leaf tissue in the abnormal and the nor¬ 
mal seedling decreases with the increase in the number of leaves in the ab¬ 
normal plant, but the tetracotyledonous plants always produce a smaller 
total weight of leaf-tissue than the normal plants. The difference is greater 
when the comparison is made on the basis of dry weight. These data are 
summarised in Table II. 


TABEE II. — Differences in the Green Weight and Dry Weight 
of the Normal and the Abnormal Types. 


No of Plants 

1 

Difference of Green Weight 

Difference of Dry Weight 

2 

— 31.55 

— 32*55 

3 

— 20.74 

— 25.54 

4 

- 11.97 

— 16,34 

5 

— 8.60 

— 13*78 

6 

- 3,10 

— 7*93 


Group 3, — The results obtained by a comparison of the total weight 
of tissue produced above the cotyledonary node confirm what has already 

[***] 
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been ascertained as regards the primordial leaves alone. The green weight 
and the dry weight are highest in normal plants, the percentage differences 
ranging from —7.6 to —29.4 for the green weight, and from —10.1 to 
— 30.5 for the dry weight. 

Thus the mutant race is distinguished not merely by striking morpho¬ 
logical differences, but by physiological differentiation as well. 

157 - Production of Varieties of Bean with Mottled Seeds. — bl^nghem, l., in 

Comptes rendus de VAcademic dcs Sciences, Vol. i73> No. 10, pp. 666-668. Parte, 

October 1921. 

In 1922 the author received from the Museum of Natural History* 
6 small, glossy, black seeds of Vida Faba L. var. pliniana. These were 
sown at the Laboratory of Meudon (Seine et Oise), at the end of April, and 
produced 5 plants of uniform characters which bore seeds exactly similar 
to the sample. In the autumn of the same year, the author planted the 
seeds from a single plant of V. Faba var. equina taken from a crop of beans 
at Locon (Pas de Calais). The two lines were crossed on May 13; the pure¬ 
bred progeny when examined in 1913 and 1914 showed no variation from 
the original type. 

The author attributes to crossing the variations described later. 

The parent plants differed in many of their characters : V. Faba equina 
grows vigorously, producing 2-3 strong, grooved, hollow stems of equal 
length (120 cm.), 15 mm. in circumference at the base. The bunches of 
compact flowers give place to 3 to 6 smooth pods 10-12 cm. in length *. 
each fruit contains 4-6 oblong seeds of average size (12 mm. x 8 mm. X 
6 mm.), of a uniform light grey colour. V. Faba pliniana is a slender 
plant with one short main stem which is succeeded by late secondary shoots 
that are usually sterile. The stem is partially hollow, little groved and 
measures 7 mm. at most round the base. It bears few flowers which grow 
two or three together and are succeeded by very small, pubescent pods with 
a slender tip. The fruits never exceed 5 cm. in length and generally con¬ 
tain 2 (never more than 4), black, oblong seeds of the size of a pea ((> mm. 
X 4 mm x 3 mm.). 

The crosses were made in the hope of obtaining xenia, but no sign of 
this phenomenon could be discovered. The cross-fertilisation (plinianax 
equina) of 3 flowers produced 2-1-0 seeds, and by the reciprocal cross 
(equina X pliniana) also of 3 flowers, 3-1-1 seeds were obtained. The 
8 seeds were sown in March 1914 and produced plants intermediate between 
the parents as regards length of stem and size of flowers and fruits. The 
stems were numerous and leafy, perhaps owing to the care taken in replant¬ 
ing the seedlings. The plants were gathered in August 1914 but could not 
be examined until August 1918 ; all the pods were hairy and had a curved 
beak; they contained 214 well-shaped, perfectly similar seeds. Their 
dull brown colour was no doubt more intense than when they ripened, for 
it has been found that bean seeds, whether green or yellow, become darker 
in the course of some years. When sown the following spring, these beans 
produced 92 plants whose progeny were followed until 1921. 

[156 1ST] 



pi,ant breeding 


187 


I11 the second generation (F 2 — 1919) the segregation of the black-grey 
colour factors in the seeds appeared to take place regularly, since 30 plin- 
iana X equina seeds produced 7 hybrids with grey seeds and 23 brown 
or shaded seeds : 62 equina X pliniana seeds produced 15 hybrids with 
grey seeds and 47 with brown seeds : the percentages of the grey recessives 
(23.5 and 24.3), being near the theoretical number, 25. The browm domi¬ 
nants were however not at all uniform, ranging from graduated shades of 
mottled grey to glossy black. Similarly 10 out of 47 of the equina X 
pliniana hybrids were found to have a light ground mottled with yellow 
or brown. As a general rule the seeds borne by a single individual are 
alike : two plants of the F % however produced some pods in which the black 
seeds were in striking contrast to mottled seeds ; an instance of segregation 
giving rise to a mosaic which the author has not since observed. 

The proportion of plants with mottled seeds was far larger in the F z 
(1920). The 10 F 2 individuals with mottled seeds only produced seeds 
of this colouring ; the 22 grey-seeded recessives produced 155 plants with 
gre}^ seeds and 4 with mottled seeds, these individuals were no doubt the 
descendants of an F% plant with seeds but slightly mottled and hence pas- 
ed over in 1919. In addition, a new character that had hitherto escaped 
the author's notice was clearly manifested in the progeny of some of the 
F 2 plants. This consisted in the presence of small brown dots on a grey 
background which were usually most numerous round the hilum and peri¬ 
phery of the seeds. 

In the F 3 (1920), the relative proportions due to segregation in the 
brown hybrids (F 2 ) were as follows : 




Seed 

plants 



grey 1 

black 

mottled 1 

1 

spotted 

pliniana X equina (23). . - 

62 

j 

45 

1*3 

6 

equina X pliniana (47). * * 

93 

52 

1 

177 

4 


The 1921 (F4) crops confirm these results, the progeny of the grey- 
seeded recessives all produced grey seeds with the exception of two lines in 
which there was a halo of brown spots surrounding the hilum. The plants 
resulting from the black seeds were rather weak and somewhat infertile. 
Half their seeds were black, the other half consisting of grey, black, mottled 
and spotted seeds in the proportions found in the jF 3 . The spotted seeds 
of the F 3 chiefly produced plants with similar seeds ; only 10 % showed 
a throwback to grey or black colouring. Out of 28 plants grown from 
spotted seeds 13 bore spotted, 3 mottled, and 12 grey seeds. 

On the other hand, a cross made at the end of June 1919 between 
late (_F 2 ), individual of pliniana x equina and a green-seeded Vida Faba 
(Windsor bean), produced in 1920, shaded, intermediate, but fiat beans, 
of which the 12 descendants in 1921 were composed of 2 recessives with 
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green seeds, 4 plants with brown seeds and 6 with mottled. It is remarkable 
that here again the 'proportion of mottled seeds exceeds that of the brown or 
grey-seeds. 

To sum up : crosses effected between various divergent kinds of Vi- 
cia Faba show that in seeds brown is dominant to grey or green . The pliniana 
line imparts to the hybrids (after the second generation), the new characters 
of mottles or spots , which persist in a good many of the progeny and appear 
even more fixed than the brown character of the parent. There are many 
fixed varieties of Phaseolus characterised by mottling, spots or shaded areas 
round the hilum, so no doubt similar varieties of Vida Faba could also be 
obtained, if there were any market demand for them. 

15 S - Cotton Selection: Method Adopted in Egypt by the Sultanic Agricultural So¬ 
ciety (1 j. — Freeman Geo. F., in SitUamc Agricultural Society, Technical Section 
Bulletin No. 3, pp. 1-16. Cairo, 1920. 

The chief types of cotton, such as American Short Staple, Indian Short 
Staple and Sea Island, have in all probability their origiii in conscious or 
unconscious selection from different wild species. The several varieties 
within these types have originated from sports, mutations or hybrids that 
have been grown in separate cultures or have gained ascendancy through 
local climatic selection. 

Since however crossing takes place freely between the different types 
within a species, very few commercial varieties are even approximately 
pure. When to this is added the mechanical mixing of seeds that occurs 
at the ginning plants and store-houses or through volunteer cotton in the 
field, it is easy to realise the difficulty of the task of the cotton selector 
whose object is not only to discover or produce high yielding varieties 
of desirable quality, but also to secure and maintain uniformity in his 
product. 

Selection of original mother plants. — a) Material. — At least 
two or three acres are planted with the best available seed of the variety 
to be improved in such a manner as to facilitate the observation of the 
individual plants. 

b) Selection Based on Vegetative Characters . — The type that is to 
be the object of selection is first determined. For this purpose a set of 
arbitrary standards is chosen for each of the characters (shape of boll, 
height of plant, branches, etc.), in order to serve as a basis of com¬ 
parison 

A thousand or more plants which are true to the type of the variety 
in all characters considered must be examined. Each plant is given a 
serial number and its description is written on a printed blank. That 
used in 1919 was as follows : 


(1) See Oiig. Aiticle of. W. L. Balls, " Studies 011 Hie Cotton Plant of Egypt, " in R. 
Axtg. 1915, No. 1096, (EdA 
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Cotton — Description ot Selected Plant . 


locality.Bate. 

Variety.Plant No . . 

Diameter of space occupied.dem. 

Height..- . dem. 

Habit : open — shut — dwarf — bushy. 

Beaves : large — medium — small. 

Vegetative Branches: Number. 

Bolls : Size — large — medium — small. 

Boll'’ : Number.Shape No. .. 


Bocules 


2 

3 

4 

5 






Seed Cotton: Total weight 

weight of seed. 

weight of lint. 

Notes. 


weight per boll . . 

% ’int. 

weight of ioo seeds . 

Bint index. 

Bength of lint . . . . 
Seeds per boll .... 


c) Selection Based on Provisional Estimate of Lint Length and 
Strength. — The length and strength of the lint are roughly estimated in 
the field. If the lint from apparently normal bolls is weak or too short 
the plant is at once rejected. 

d) Selection Based on Laboratory Studies. — The laboratory studies 
are based upon the different picking of the same plant put together, and 
are carried out in the following order. 

1) A choice is made of seeds for microscopic or physical studies : 
the material is divided into io lots, from each of which is taken at random 
a sound locule ; the middle seed is removed, great care being taken to sepa¬ 
rate it with its own lint. 

2) The cotton seed is weighed (excluding the sample of io reserved 

seeds). 

3) The seed is ginned and the seed and lint are put into separate 
pockets of the bag. 

4) The samples of lint are submitted to a cotton expert to dis¬ 
tinguish the three classes “ bad ”, “ typical ”, “ superior ”, All the samples 
classified as bad are discarded. 

5) The lint is weighed and its % calculated. 

6) The representative sample of seeds is weighed and the lint index 
calculated by the following formula: 


% lint X weight of 100 seeds X 100 
% seeds 


= lint index 


(It is convenient to use tables previously prepared). 

7) The seeds of the plants classified as “ typical ” or “ superior ” 
in lint characters and which have shown themselves typical in morpho- 
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logical characters are then studied as regards: amount and colour of the 
fuzz, the shape and colour of the seed etc. It is best to use for comparison 
type samples placed in series and referred to by number thus : fuzz color 
6 ; fuzz distribution 4; beak 5 ; shape 8 ; seed-coat markings 3 ; seed- 
coat colour 5. The range of the type of the variety in each of these charac¬ 
ters having been determined, any plant falling outside the variety type- 
group should be discarded. 

8) The seeds of those plants which are true to the type of the variety 
and are classed as excellent by the expert and also show agricultural pro¬ 
mise (earliness, good yield, etc.), are retained for planting in pedigree plant 
plots the following year. The ten seeds reserved from these plants are 
subjected to careful laboratory studies ; 1) measurements of the lint length 
by combing and measuring the circumference of the lint halo, in .special 
cases, the measures of individual fibres are also taken. Breaking strength 
and elasticity are determined on 100 fibres from each plant — 3) the rela¬ 
tive fibre diameter and twist are determined microscopically on 20 fibres. 
These characters are all recorded and kept for comparison with the off¬ 
spring of the selected mother plants grown in the pedigree plant plots the 
following year. 

Pedigree peant plots. — First year : the seeds of each mother plant 
are sown separately in the pedigree plots. When the plants are well estab¬ 
lished they may be thinned to one plant in the hill. During the bloom¬ 
ing season, all the fresh flowers in each of the plant plots are counted daily ; 
the data thus obtained shows the earliness of the strain. Throughout the 
growing season, each plot is studied with regard to its uniformity in vegeta¬ 
tive types and to all characters indicative of its agricultural value, special 
attention being paid to : the number and position of the vegetative bran¬ 
ches ; the number and position of the flowers; the length and number of the 
nodes of the fruiting branches; the type and quantity of the leaves; 
size and shape of the bolls; the number of locules; and the manner of 
opening of the bolls. 

As the plants develop and begin to bloom, all " off type ” plants should 
be pulled up, the reason for their destruction being given in the records of 
the plot. 

When the first bolls open, the plant plots must be examined carefully, 
and those having bad vegetative characters, or few bolls per plant, or 
shewing late development should be rejected. From each of the remaining 
plots a representative sample should be picked on which are recorded lint 
length, weight of lint per boll, lint index and seed weight. All plots below 
the average in these respects are at once rejected. 

From the remaining plots the plants are picked separately at harvest 
time. The final height-number of vegetative branches; boll-shape num¬ 
ber ; number of bolls opening; average weight of seed cotton per boll; 
percentage of lint; weight of 100 seeds; lint index; lint length and 
quality of lint, as judged by the expert, are recorded for each plant. 

These data are then assembled to show the distribution and average 
value of the different vegetative characters for the plants of each plot* 

IlM] 
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These distribution curves may then be compared with the corresponding 
characters of the parent plants in order to ascertain the parental stocks 
which were able to transmit their special characters in a high degree and 
average to the population of their offspring. 

After the completion of these studies, the most promising individual 
plants of the superior plots are retained for sowing in plant plots the follow¬ 
ing year. 

Second year. — The plant plots are sown, treated and studied exactly 
as in the first year ; all plots that do not maintain the high standard ex¬ 
hibited the first year are eliminated. 

In order to secure pure close-fertilised seed from the most promising 
plots, bags are used. These were made by the author from mosquito 
netting and do not hinder the respiration or transpiration of the flower 
as is the case with bags of paper or muslin : A piece of netting 5 by 6 
inches is required for each, this is folded and sown up, so as to form a bag 

3 by 5 inches ; at the open end is attached a piece of thin copper wire about 

4 or 5 inches long which keeps the bag in position, being twisted two or three 
times round the pedicel. The bag may be put on as soon as the pedicel 
is long enough to allow the bag to be closed beneath the bracteoles. 

The exact size of the bag (which varies according to the variety of 
cotton-plant), must be such as to allow the petals to develop normally, but 
not to unroll completely. The petals thus form a loose envelope enclos¬ 
ing and protecting the stamens and pistils so that self fertilisation is 
insured. 

Third year . — The close pollinated seed from the most promising indiv¬ 
idual plants and the superior plots of the second year are again sown and 
studied in the same manner, all off-type or inferior plants or unsatisfactory 
plots being discarded. The seed of each plot remaining after this elimin¬ 
ating process, is collected together, and kept for planting the following 
year in pedigree increase plots . 

Pedigree increase peots. — First year. — These must be carefully 
watched in order to eliminate all off-type or interior, plants. The study of 
the agricultural, vegetative and lint characters is made as before, but owing 
to the large number of plants, a certain number only forming a representa¬ 
tive sample, are examined. At the end of the season the less promising 
plots are rejected and the seed of the very best is sown in the larger pedi¬ 
gree increase plots of the next year. 

Second year . — The same operations are carried out as in the first 
year. At the end of the season, a further selection is made whereby only 
the strains which have passed all the 6 elimination tests are retained. The 
seeds of these strains will by this time have multiplied to such an extent as 
to admit of planting in large scale increase fields. 

In short, the operations may be grouped under the following headings: 

1) Selection of original mother plants 

2) Pedigree plant plots : First year 

3) Pedigree- plant plots: Second year 

4) Pedigree plant plots : Third year 


[ 158 ] 
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5) Pedigree increase plots: First year 

6 ) Pedigree increase plots: Second year 

7) Pedigree fields. 

The plan is thus designed to give a continuous supply of seed pure to 
type and never more than 6 years removed from a single selected mother 
plant. If artificial hybridisation becomes desirable, the F z plants will 
serve as the starting point for plant selection in the same manner as has 
been above described for field selection. Here selection is made by keep¬ 
ing in mind the combination of characters desired in the new type. 

159 - Varietal Trials with Spring Wheat in North Dakota, U. S. Comparative Grain 
Yields and Milling and Baking Qualities. — stoa, t. e , in Bulletin 149, Agricultural 
Experiment Station , North Dakota Agricultural College , pp. 1-55, table XXXIII, figs 4. 
Aug. 1921. 

The average acreage cropped with wheat in North Dakota for the 10 
years period 1910-19 was 7 767 500 acres, and the average acre yield 
during that period was 10.5 bushels. 

Varietal trials have been conducted at 7 Experiment Stations in this 
State. The average annual precipitation at these Stations ranges from 13.77 
in. at Hettinger (S. W.) to 23.62 in. at Fargo (S. E.) and the average season¬ 
al precipitation (April to July inclusive) ranges irom 8.05 inches at Het¬ 
tinger and 8.12 in. at Eangdon (N E) to 12.67 in. at Fargo. 

Grain Yields. — Comparative data on grain yields for the two 
main classes of wheat, namely, common (Triticum vulgare) and durum 
(T. durum) are given with reference to the several Sub-stations concerned. 
The class and group separations employed are as follows 

1) T . vulgar e : Fife Group. — Red Fife, Power, Glyndon, Mar¬ 
quis, Ghirka Spring, Kitchener, Ruby, Red Bobs ; Bluestem Group. 
— Haynes, Dakota ; Preston Group. Preston Pioneer, Kota, 
Miscellaneous. Prelude, Humpback. 

2) T. durum : Amber Durum Group. Kubanka, Aniaut- 
ka, Monad, Acme, Mindum, Kahla, Peliss, Golden Ball. Red Durum 
G roup, D. 5 (Durum No. 5), No. 58 (C. I., No. 5618). 

* Of the T. vulgar Marquis is distinctly superior to all other commercial 
varieties, for the Eastern and Southern sections of the State. In the cen¬ 
tral and south-western sections, Power gave a slightly superior yield, but 
the difference between the two is negligible. Stem rust ( Puccinia graminis, 
has been less frequent in the western than in the eastern sections. 

A comparison is made between the average yields (in bushels per acre) 
of the best varieties of T. vulgare grown at each station from 1913 to 1920, 
for 3, 4, 5, 7 and 8-year periods respectively. Taking for example the re¬ 
sults for the 7-year period in the S. E. and N. W. the two outstanding varie¬ 
ties, Marquis and'Power (Fife group), gave for the 7-year period in the S. E. 
area (Fargo), 21.7 and 18.8 bus. per acre respectively and in the N. W. area 
(Williston), 27.2 and 27.9 bus. respectively. Of the Bluestem group for 
a similar period in the S. E. Dakota and Haynes both'gave 15,5 bus. per 
acre and in N. W. 26.8 and 25.5 bus. respectively. Of the Preston group 
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the var. Preston gave for a similar period 18.5 bus. (S. E.) and 26.6 bus. 
(N. W.). 

A .similar comparison is made between the average yields for the varie¬ 
ties of T. durum grown at each station and for similar periods. For 
comparative purposes the 7-year period S. E. and N. W. have here been 
selected. 

The Kubanka gave 24.7 bus. per acre (S. E.) and 28.6 bus. (N. W.). 
Amautka, 20.2 bus. (S. E.) and 28.8 (N. W). The Monad and Acme have 
not been grown as long. The data available for them, however, in comparison 
with the other varieties, are interesting and conclusive, e. g. at Fargo (S. E.) 
in 4 years, Monad gave a superior yield to Kubanka by 3.5 bus. per acre 
and at Williston (N. W.) after 3 years the superior yield amounted to 3.6 bus. 

In 1913, 13 % of the wheat acreage in N. Dakota was cropped with 
durum wheat and in 1920 this rose to 36 % ; it is estimated that in 1921, 
about 45 % of the acreage will be devoted to durum. 

- Stem rust infection. — Comparative estimates are given in tabular 
form of the percentage stem rust infection for the principal varieties named 
and these indicate that of the common wheats Marquis, although not resist¬ 
ant, being an early wheat other things being equal, is thereby helped to escape 
rust attack to a large extent. Other varieties such as Power, Haynes and 
Preston are very susceptible to rust, but the Kota var. (Preston group) 
appeared to be comparatively resistant. The durum wheats are apparently, 
taken as a whole, more resistant both to rust and also to drought. Monad 
and Acme show up well , in this respect and D. 5 was the least susceptible 
of any of the varieties named. 

Observations relative to the susceptibility of varieties have been made 
at Fargo and Dickinson over a series of -years. Taking first the S. E. 
section for a 7-year period, the average percentage of infection is estimated 
as follows ; (Common) Power 49.7 to 58.4, Marquis 38.3, Dakota 49.0, 
Preston 47.x. (Durum) Kubanka 30.x, Amautka 34.7, Kahla 23.7, Ghar- 
novka 26.3. For a 3-year period Nomad showed only 1.3 % infection 
and Acme 2.0 %; taking next the S. W. section, a 3-years average gave : 
(Common) Power 24.1, Red Fife 22.8, Marquis 23.2, Haynes 24.6, Preston 
29.0, Pioneer 17.6: (Durum): Kubanka 10.7, Kubanka No. 8, 12.5. 

Full details are given in the tables of the infection percentage for each 
individual year. 

Maturity requirements. — On an average for 7 years (1913-20), 
at Fargo (S. E.), Marquis matured in 87.8 days,- Preston 88.3, Power 91, 
Dakota 92.5, and Kubanka 91.7. Other data are also given. 

Height of ft ants. — There did net appear to be much variation in 
height. Taking the 2-year period (1918-20) as an example, in the Fife 
group, the height ranged from 37 inches Power, to 40.5 Kitchener, in the 
Bluestem the range was from 38.5 to 40.5, in Preston, 39.5, and for the Am¬ 
ber durums, 41.0 to 41.4 in. Full details are given in tabular form compar¬ 
ing some agronomic characters for established and promising new varieties 
of wheat in the S. E. an S. W. areas. 

Straw yieeds. — Durum wheats in general produce longer, and thus 
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more straw than the common wheats. At Fargo, Kubanka has yielded 
more straw on an average than any of the other established varieties. Mar¬ 
quis did not produce as much straw as Power or Dakota, but more than 
Preston. All straw yields were less in the S. W. section than in the S. E., 
this was especially noticeable in the case of Marquis which gave exception¬ 
ally light yields. However, the low rainfall in the S. W. area has frequently 
been a big factor in preventing the normal development of plants. Tak¬ 
ing the yields as a whole, with the common wheats, the Fife group gave on 
an average for a 6-year period, 3475 lb. (Marquis) to 3734 lb. (Power) : 
Bluestem group, 3596 to 3974 lb; Preston 3304 lb. and with the durum 
wheats, 3747 and 3748 lb. for Kubanka and Amautka respectively. 

Tables are given of data with regard to the yields per acre for the 
various years. 

Weight per bushee. — It does not necessarily follow that a high 
bushel weight alone, means a high quality of wheat, or wheat of high mill¬ 
ing and baking value. According to the appended table, the average weight 
per bus. in lb. varies from 51.5 to 56.9 lb. for the Fife, Bluestem and Pre¬ 
ston groups, and amounts to 59.4 lb. for var. Prelude. For the durum 
wheats, the average weight is evidently higher and varies from 59.3 to 61 
lb. (In both the above-mentioned cases the data here refer to the $. W. 
Section and a i-year period). 

Mieeing and baking quaeities. — In this connection observations 
have been made at Fargo (S. E.) since 1917 and at Dickinson (S. W.) since 
1911. The data given in the present publication include the compara¬ 
tive yearly percentage of straight flour from the principal varieties; the 
amount of water the flour absorbs, or requires, to make dough of proper 
consistency; the volume of the loaf baked from the flour, and averages 
showing the rating as regards colour and texture of the loaves. Flour 
from Marquis is apparently superior to that from other commercial varie¬ 
ties for bread-making purposes. Durum wheat flour does not appear to 
have the strength of gluten associated with flour from common wheats. 
Of the commercial amber-durum varieties, Kubanka is superior to Amautka. 
Monad, a variety of more recent origin, and Acme are distinctly superior to 
Kubanka as regards yield but its flour gives a smaller loaf. The D-5, 
red durum, yields well; its milling and baking qualities are, however, dis¬ 
tinctly of inferior quality, and do not satisfy the requirements of either 
the bread or macaroni trade. 

160 - The Composition of Wheat Affected by Meteorological Conditions — 

{Chemist for the Dominion of Canada), Repoit of the Chemisl, in Rapport des Ferme* 

Exphimentale* du Dominion , Fiscal Yeai ending March 31, 1920, p. 59. Ottawa 1921. 

This study which was begun in 1908, shows that climatic and seasonal 
conditions not only affect the wheat yield, but may also exert a powerful 
influence upon the protein content of the grain. Wheat froms the same 
parent stock was sown at the various experiment farm and Stations, and 
careful observations and records were made of the crops obtained, and the 
temperature during the growth period. One sample of wheat from each 

[158-160] 
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plot is analysed, and the data are incorporated in the form of tables, in 
the meteorological statistics. 

On account of the War the analysis of the wheat samples had been 
interrupted since 1916, but has now been resumed and the results will 
be correlated with the temperature statistics, in order to see the influence 
of environment upon growth, composition and yield. The first results 
obtained by this method of research have shown that the conditions fa¬ 
vourable to the formation of the hard kernel, rich in gluten, characterising 
wheat of good quality, are a relatively dry soil, and the prevalence of a 
relatively high temperature during the time that the grain is filling out 
and ripening. 

161 - Satisfactory Results obtained in Italy with a Variety of Rice from the United 
States.— Noveixj, N., in domicile di Risicoltara, Vol. XJ, ISTo. 12, p. 1 Si-183. Ver¬ 
celli, December, 1921. 

The " R. Stazione sperimentale di Risicoltura ” of Vercelli has import¬ 
ed from the United States 2 varieties of rice called American 1561 and Amer¬ 
ican 1600. As the grain of both is good and the varieties were said to be 
very productive, trial crops were grown not only at the Station itself 
but on several agricultural farms and by many competent farmers in 
various parts of Piedmont, Lombardy and Bmilia. 

American 1561 never ripened ; while American 1600 proved similar 
in development and vegetative growth to the Italian variety “ originario/’ 
although perhaps it produces less straw. Average height 1.45 m.; 
tillering average; 15-18 culms; a little more resistant to lodging 
than “ originario ” owing to its rather slender flexible stem with many 
vascular bundles, and its more compact panicle; ripens at the same 
date as “originario/’ or perhaps a little earlier; ears denser with an 
average length of 20 cm., each bearing 160-180 kernels; production gen¬ 
erally good, being about 60 quintals of paddy per hectare (one agricul¬ 
turist obtained over 70 quintals); grain similar to that of “ originario/ 7 
glumes very thin and lighter in colour. This variety does best on slightly 
clayey soil. 

The author is of opinion that it is worth breeding, and the seed sec¬ 
tion of the Vercelli “ Stazione di Risicoltura *' has already taken the work 
in hand. 

162 - Gemsbok Beans (Bauhinia Esculenta) from South Africa. — Bulletin of 
the Imperial Institute , Vol. XXX, No. 2, pp. 142-144- London, 1921. 

The seeds of the leguminous plant Bauhinia esculenta have been exam¬ 
ined recently at the Imperial Institute, at the request of the Chief Di¬ 
vision of Botany, Union of South Africa. It was stated that the seeds, 
which are known locally as “ Gemsbok beans ** are utilised in the South- 
West Protectorate both for native consumption and for feeding animals, 
and it was desired to ascertain their precise food value and whether they 
contain any injurious substance. 

The seeds were dark reddish-brown in colour, about % to s / 8 inches 
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in diameter, with woody shells, 49 %, and oily kernels 51 %, cream- 
coloured with a pleasant, nutty but slightly bitter flavour. 

The kernels contained 4 % of moisture ; on extraction with ether 
the yield was 41.6 % of a golden-yellow limpid oil, equivalent to 43.3 % 
from moisture free kernels. 

The appended Table shows the composition of the kernels, shells, en¬ 
tire seeds, residual meal (containing 7 % fat) compared with that of de¬ 
corticated cotton-seed cake. 




Bauhinia esculenta 


Decorticated 

cotton-seed 

Cake 


Kernels 

Shells 

Entire seeds 

Meal ; 

Moisture .. i 

Crude protein. 

Fat. 

Carbohydrates (by difference). . 

Crude fibre. j 

Ash. 

4 . 0 % 

32.8 

41.6 

17.2 

i -3 

3 .x 

8.5 % 
2-5 

0.2 
: 67.2 

19.8 
! 1.8 

1 

6.2% 

18.O 

21.3 

41.6 

X0.4 

2.5 

0 - 4 % 

52.2 

7.0 

27.4 

2.1 

4-9 

8 - 65 % 

4025 

7*93 

26.06 

10.16 

6.95 

Nutrient ratio. 

Food units. 

x: 3-4 

1 203 

1 :27.1 

74 

1:5-0 

140 

1; 08.3 
175 

I : X.l 

1 47 


The oil extracted, which has a pleasant odour and taste, possessed 
the following characteristics, compared with cotton seed oil (given in 
brackets) 

Specific gravity 0.9211 (0.922-0.925) ; refractive index at 40° C, 1.464 ; 
solidifying point of fatty acids, 30.60 C (35°-38°) ; acid value 0.6 ; sa¬ 
ponification value 190.0 (192-195); iodine value 95.6 % (105-115 %) ; 
unsaponifiable matter 0.8% (0.8-1,8 %), volatile acids, soluble 0.3; 
insoluble 0.1. 

The results show that the kernels of B. esculenta are rich in protein 
and oil, and that the oil resembles cotton-seed oil. The meal contains 
a high percentage of protein but a poor fibre content, and in these respects 
is superior to decorticated cotton-seed cake. 

No injurious substance was found in the seeds, but it has not been 
definitely established that they are harmless: it is considered advisable 
therefore to carry out feeding trials before definitely recommending the 
beans for general use as a feed. For this purpose, the hard shells should 
be removed, as they are woody and of low food value. 

Up to the present no information appears to be available regarding 
the composition of Gemsbok seeds and their use as a feeding stuff, but the 
seeds of certain species of Bauhinia are stated to be employed as a feed in 
India. 

If available in sufficient quantities, these seeds seem likely to be of 
distinct value both as foodstuffs and for oil extraction. 

[«•*] 
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163 - Development of Potato Tubers. Experiments Made in Coloradoj U. S. A. — 
Clark, C. F. (Office of Horticultural and Pomologies! Investigations) in Bulletin No. 95S, 
Vmted States Department of Agiicutiii-re, pp. i- 27 , figs. 10, tables n, Bibliograpbv 
of 12 works. Washington, D. C., Aug. 22, 1921. 

The experiments here described were carried out at the Colorado Po¬ 
tato Experiment Station, Greeley, during the seasons 1916-18. A few 
minor observations were also made in Maine in 1919 for the purpose 
of verifying previous conclusions as to the time of the beginning of tuber 
formation. While these studies could profitably be extended to cover 
a longer period and include a greater number of varieties and a wider range 
of environmental conditions, the author considers it advisable to place 
on record the results obtained up the present time. 

The material used for the experimental work was grown under field 
conditions, the cultural operations following those in general use in the lo¬ 
cality. The minimum size of tuber saved was y 2 inch. When a separa¬ 
tion was made into marketable potatoes and culls, the division was by 
weight, the former including those equal to or exceeding 3 ounces and the 
culls those below this limit. 

The statistical studies of tubers at one-week intervals showed that the 
greater part of those which grew to exceed *4 inch in diameter were formed 
at the start of tuber development. The maximum rate of growth of tubers 
was found to occur at the end of August or beginning of September, ap¬ 
proximately 80 days after planting. At this time nearly % of the total 
period of tuber development had been completed. The differences in 
the sizes of the tubers in the individual hills may be attributed largely 
to the unequal rate of growth rather than to the differences in the age of 
the tubers. A small increase in the weight of tubers was found to occur 
after the vines had been killed by frost. 

The weight of the tuber did not appear to be correlated with the length 
of the stolon upon which it is produced. The average data show a tendency 
towards a decrease in the size of the tuber on the upper stolons, though 
the individual plants showed considerable diversity in this respect. The 
greatest average weight was produced by the lowest stolons in the 2-stolon 
and 3-stolon groups ; while in the 4-stolon group the maximum production 
was in the second position, with a gradual decrease in the weight in the 
upper stolons. Larger numbers of observations are however needed to 
establish the laws governing these relationships. 

The number and weights of tubers per hill were found to be influenced 
by the size and kind of sett planted. The relative influence of whole and 
cut setts on tuber production using the Rural New Yorker variety of po¬ 
tatoes has been determined and it appears, according to the data given 
that a slightly larger number and with one exception a larger weight 
of tubers per stem was obtained when whole setts were used. 

The fact that' the tuber producing ability of different varieties varies 
considerably with respect to the number and weight of tubers per hills 
is brought out very clearly in the diagrams showing the number and weight 
of tubers per hill produced in 500 hills of Rural New Yorker (average 
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4.5 and 860.7 8 m - respectively) and 500 hills of Pearl (average 6.9 and 944 
gm. respectively). A further comparison of the behaviour of different 
varieties under varying treatment with respect to irrigation was made. 
(The varieties tested were Triumph, Early Ohio, Charles Downing, Russet, 
Burbank, Peachblow, Tate Ohio, in addition to the two varieties above 
mentioned. The number of tubers per hill ranged from 3.8 in Rural New 
Yorker to 7.1 Charles Downing. The lowest average weights per hill 
were produced by the two early varieties, Triumph and Early Ohio, the 
highest by the late variety, Pearl. Apparently the application of water 
before tuber formation had begun, increased the number of tubers. In¬ 
creasing the number of irrigations appears to have had little effect on the 
number of tubers ; the weight per hill was however increased by each 
additional irrigation except where the applications were too frequent. 

The experiments on different types of soil revealed the existence of 
a- close relationship between the character of the soil and the number 
and weight of tubers. Fine sandy loams invariably gave the best results, 
the number of tubers per.hill (Rural New Yorker var.) being 6.3 and weight 
of tubers per hill 1033.5 gm. (average 162.8) compared with clay loam, 
4.9, 663.7 (average 136.5) and heavy clay 3.0, 376.7 gm. (average 
125,3) respectively. 

164 - The Barajillo {Meibom fa Rensoni), a Good Leguminous Forage Plant, 
Indigenous in Central America (1). — Renson*, C, in Revida de AgricuHura Tro¬ 
pical, Organo de la Direction general de A gricultura e Industna, Repubkca de El 
Salvador, Vol I, No. 2, pp. 65-7% S figs. San Salvador, February 1, 1921. 

The barajillo, which is also called “ Juana larga”, “ vara de arco ”, 
“ arquillo ”, etc., is a Leguminosa belonging to the group of the Hedy- 
sareae. It has been identified by Paynter (of the Bureau of Plant In¬ 
dustry of the United States Department of Agriculture), as Meibomia 
Rensoni n. sp., and grows wild in Central America at altitudes of between 
600 and 1200 m. in places that are not frequented by livestock, for horses, 
mules and cattle eat it with such avidity that they end in entirely destroying 
the plant. When left undisturbed and allowed to grow freely, Meibomia 
Rensoni forms a small tree 5 to 6 metres in height, with slender, unbranched 
trunk terminating in a heavy bushy crown which makes the stem bend in 
a bow. 

The fruit is a lomentum that easily breaks across at the joints ; the 
latter are hard and contain a single seed. 

If these pieces of the lomentum are planted in ploughed land, the 
seeds do not germinate ; this fact has been stated by many agriculturists, 
and was proved by the author's experiments. The small seeds must 
be removed from the pod without injury and, according to the author, 
this is best done by placing the seeds on a plate of rubber and running 


(i) For Desmodium leiocarpum G. Don f = Meibomia leiocarpa — Hedysamm kiocarPum 
Spreng = Hedysarum eredum Veil) as a forage plant in Cuba, see* R. December, 1920, 
No. 1097. (Ed.) 
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a rubber-roller over them. After the ground is ploughed, it should be 
harrowed and rolled ; the seeds (mixed with soil) must be sown broad¬ 
cast and not covered with earth. They germinate in about 12 days, and 
the plants grow so rapidly that in 5 months their height exceeds that of 
a man. 

The author advises a wide growth of this excellent forage plant in 
Central America, for the only artificial meadows in that country are " za- 
catales ” cpmposed of Graminae, and the need of a forage leguminosa 
is all the more keenly felt, because only negative results have been obtained 
with the foreign species hitherto tested. 

165 - Florida Beggar Weed {Desmodium Tortuosum ) (i). — mundy, h. g., 
in The Rhodesia Agricultural Journal, Vol. XVIII, No. 5, pp 504-505, pi. 1. Salis¬ 
bury, October 1921. 

For many years, Florida beggar weed [Desmodium tortuosum) has 
given excellent results on the Experiment Station at Salisbury with or 
without irrigation, and without any special soil treatment. During the 
season 1920-21 one plot of beggar weed sown in January 1920, was cut as 
follows : 

1st cutting (Oct. 6), height 12 inches, 2nd cutting (Nov. 20), height 
18 inches, 3rd cutting (Dec. 30), height 21 inches, 4th cutting (Feb. 16), 
height 21 inches, 5th cutting (March 20), height 18 inches, 6th cutting 
(June 8), height 9 inches. 

Growth on the earliest cutting was hastened by irrigation (one wa¬ 
tering in September). A second watering was given on October 10, after 
which the crop was entirely dependent upon rainfall. The 6th cutting 
yielded 1170 lb. of green fodder per acre, and since this was the shortest 
growth of any, it may be safely assumed that the total yield of green for¬ 
age per acre for the 6 cuttings was not less than 12 000 lb. 

Further reports from other districts of Rhodesia bear out the opinion 
already formed of this crop. 

The stalks of D. tortuosum , as they mature, become hard and woody 
and it is therefore recommended to cut or graze frequently and before it 
becomes too mature. The seed germinated easily, and is extremely hardy 
when young, very few plants burning or wilting even during drougth. 

Although this crop cannot be reckoned as equal in quality, where 
lucerne cannot be grown without great difficulty, beggar weed has 
been shown to be the next best substitute. 

x 66 - Method for calculating the Production of Pastures. — See. No 183 of this 
Review. 

167 - Piedmont Hemp. — Dolci.B., in La France et le Marche italien, Or gam de la Chambre 
ae Commerce Italienne d Paris, Year XXXVI, Nos. 245-247 1 PP- 291-293, tigs. 2. 
Pari«, July-September 1921. 

Report of Prof. Ermanno Dolci, Technical Delegate for the Indus¬ 
trial and Agricultural Development of Piedmont hemp. 


(1) For nitiogen content of D . tortuosum, See R. Dec. iqi7. No. xis6. (Ed.) 
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Italian hemp has long been imported into France, and the quotations 
of the Bologna and Naples hemp markets are given on the Stock Exchanges 
of Paris and Marseilles. The author does not speak of the classic varieties 
of Campania and Emilia but deals solely with Piedmont hemp {Cannabis 
saliva var. excelsior). 

The seed of this variety has for many years been imported from Car- 
magnola into the hemp-growing regions of Anjou and Touraine, especially 
into the district between Saumur and Daguemere. The seeds are sown 
very far apart and produce large branched plants from which the fibre 
known as “ fils du Piemont ” is obtained. This variety is sown in the 
fields where rope-making hemp is cultivated, and its fibre is called “ petit - 
fils du Piemont/' It is this selected seed that is bought by the growers 
of Basse-Toire and provides the hemps for spinning, known as “ chanvres 
pour filature". 

It may be said that the Piedmont hemp seed has now acquired a world¬ 
wide reputation. Its biological characters are well-known and have 
been the subject of careful experiment in France, Serbia, Russia and Amer¬ 
ica owing to a great extent to the initiative of the " Cassa Rurale di 
Villanova Solaro " (Cuneo), which has its Head Office at 22 Via Balbo, Turin. 

Some large French string-factories (for instance that at Macon) prefer 
the Piedmont tow to the classical product of Emilia, and also to the Nea¬ 
politan variety, for though less pliable it is not at all woody on account 
of the special hand-treatment it receives. The worker seizes the base of 
the stalk to be decorticated, removes the cortex covering the root, and 
breaking the stalk into two or three pieces, then detaches it from the tow, 
that is to say, the stalk is removed by hand from the tow, and not the tow 
from the stalk. The stems are from 4 to 5 metres long and their circum¬ 
ference at the base varies from 3 to 5 cm. ; further the amount cultivated 
by each grower is small (for the land is much subdivided), so the work 
is not so laborious as would at first sight appear; for which reason, no 
attempt has been made to substitute more rapid mechanical work for 
this manual labour. The tow after being made into hanks, i$ sold 011 the 
markets of Carmagnola, Vigone, Carignano and Pignerola. The hemp 
is known by a number of new technical names. The type called “ btiona " 
at Bologna, “ macerata in tiglio " at Rovigo, and “ extra," in Naples 
is sold in Piedmont under the title of “naturale". The fibre of stalks 
that have been cut by hail or are insufficiently developed is called “ mo- 
letto ", while the product of female plants that have borne fruit, and the 
tow of stalks retted by the dew, pass respectively under the names of 
" meschiasso " and “ antersecco." 

During the season an average of nearly 70 tons of first quality tow 
is sold weekly at the above-mentioned markets. It is always sold uncomb¬ 
ed, for the combed hemp is all taken up by a hundred domestic-rural rope 
factories at Carmagnola. 

100 kg. of raw tow yield : 37.75 extra tow; 35 kg. ordinary tow — 
16.25 kg. of residuum (roots, oakum); n kg. of heterogenous substances 
(dust). 

[m] 




FIBRE CROPS 


201 


The 16.25 kg. o£ residuum furnish an excellent textile fibre that can 
be used in rope-making. The only really waste product is the dust ; this 
comes from th§ soil adhering to the roots (in Piedmont the hemp is not 
cut, but pulled up), or found in the retting water. The sole defects of 
Piedmontese hemp are its want of flexibility and the coarseness of the fibre 
which limit its use in rope-making. 

I11 order to obtain a fine flexible fibre, it is only necessary however 
to sow the hemp more thickly instead of planting 40 to 50 seeds per square 
metre, or at the rate of 30 to 50 litres per hectare (300 litres per hectare 
in France) according to the present custom. On the other hand, broad 
casting has the advantage of producing much larger seeds which are greatly 
appreciated and are even more profitable than the tow. In 1920, they 
fetched 708 lire per quintal. The result of sowing this hemp in the Toire 
valley was to increase the production by about 30 %. The characters 
that have made it celebrated are : resistance to bad weather, immunity 
to certain plant parasites and luxuriant growth. 

The industrial treatment of the fibre is still based on antiquated methods 
and a large wooden wheel turned by hand is employed. The " Cassa Rurale 
of Villanova Solaro is setting up modern plants. 

The conditions at Carmagnola are most suitable for a hemp-factory, 
for the supply of electric power is plentiful and there are abundant means 
of communication with the sea through Genoa, and the interior and 
foreign countries, via Modane and the Simplon. 

16S - The Agave and Fourcroya gigantea at Tran-Ninh Indo-China.— mieviixe 
M. R. (Chef de la Station agricole du Tran-Ninh), in Bulletin agricole de VInslitut S-ien- 
iifique , de Salmon, Year 3, No. ri, pp. 360-364. Saigon, November, 1921. 

Agave. — Description of the distribution, development of the plant 
and extraction of fibre with reference to plants under observation at Tran- 
Ninh. 

The leaves of 1.50 m. length weigh on an average 2.35 kg., and 90 gm, 
of dry fibre are obtained, i. e. a yield of 3.83%. If the fibre proves to be 
of superior quality there appears to be no reason why the method of ex¬ 
tracting fibre should not be facilitated and the industry extended. The 
country round Tran-Ninh is peculiarly adapted to the cultivation of 
the agave. 

Fourcroya gigantea. — Bulbs were imported into Indo-China from 
France in 1911 and proved very adaptable to the new climatic conditions 
etc. The first collection of leaves was made in 1919, and it was found 
that 100 kg. of leaves gave 2.186 kg, of washed and well dried fibre. The 
fibre was larger than that obtained from agave, and was very white and 
shining. Air drying or sun drying has been found equally effective and 
the process is rapid, only requiring a few hours. The Monodefibreuse " 
fibre machine is recommended owing to easy transport, etc. A new 
plantation was made in 1921 on a steep slope and is so far progressing 
satisfactorily. F. gigantea , can be planted with success under trees with 
fallen leaves. Fine specimens have also been noticed growing in thickets, 
at Tran-Ninh. Drought appears to have no ill effect. 
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Details are given of propagation, planting, arrangement of plantation 
(spacing, etc.), cultural operations, defibration, etc. 

169 - Giant Grasses for Paper-Making (1) in India, Africa, Australia and the West 

Indies. — In Bulletin of the Imperial Institute, Vol. XIX, No. 2, pp. 174-1 No and 

Vol. XIX, No. 3, PP. 271-282. Eondon, 1021 

A summary of work already done in connection with the utilisation 
of several species of wild large stemmed grasses, exclusive of bamboos. A- 
part from the giant forms, reference is also made to certain smaller grasses 
■when these occur in association with the giant kinds or might be employed 
in paper-making in conjunction with them. 

India. — Ischaemum angustifolium Hackel ( = Andropogon invo¬ 
lutes, Stendel) the “ sabai ”, “ baib ” or “ bhabar ” grass of Northern and 
Central India. This grows to a height of 6-7 ft., and gives two abundant 
crops a year without irrigation. It yields 40 % or more of cellulose. Ac¬ 
cording to Raitt it is one of the best and cleanest materials known for the 
production of the finest printing and medium quality writing paper; 
even the nodes do not offer any serious resistance to the action of reagents. 

Themeda gigantea, Hackel, sub spp. arundinacea and villosa, “ ulla- 
grasses The larger form is most abundant in N. W. India, growing to 
a height of 17 ft., and estimated to yield 3.5 tons per acre per annum 
if cut on a 3-years rotation. Raiet gave its composition as over 50 % 
cellulose, 28 % pectose etc., nearly 15 % water solubles and over 6 % 
lignin; average length of ultimate fibres as 287 to 2.9 mm., classing it 
first among Indian savannah grasses. When tested on a commercial 
scale both in India and in England, it was found difficult to bleach and 
hardly answered expectation but it could no doubt be used advantageously 
for admixture. 

Phragmites Karka, Trinius (= P. Roxburghii, Kunth) “ nal This 
grows from 9-14 ft. high, its yield being estimated by Hoee at 3.2 tons 
per acre per annum on a 2-years rotation. Composition is nearly 
48 % cellulose, 33 % pectose, etc. 12 % water soluble and 7 % lignin, 
its ultimate fibres averaging 2 mm. in length; yield 39 % unbleached 
pulp. It is considered a first class paper-making grass. 

Saccharum spp. — S. arundinaceum , Retz, apparently including 
S. procerum and S. exaltatum Roxburgh, is a widely distributed gregarious 
species, occuring throughout India up to altitudes of 4.000 ft. It takes 
3-4 years to reach maturity, and should therefore be cut on a 4 to 5 years 
rotation. It grows 18 to 23 ft. in height and gives a yield of 14.8 tons 
of dry material per acre per annum ; the jideld is stated to be best at the 
flowering season. The percentage of bleached fibre from the entire plant 
is stated to be 36.5, the composition of the plant being 52.9 % cellulose, 
9 *i % hgnin, 27.5 % pectose etc. and 10.5 % water soluble matter. This 
is classed among the best of the Indian savannah grasses whether for use 


(i) For Plants used for Paper-Making and the Utilisation of Bamboos See R* May 
1931, No-. 498. (Fd.) 
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by itself or for admixture and its yield per acre is more than twice the 
amount of any other species. 

S. ciliare Anderss. (including S. Munja and S*. Sara , Roxburgh). This 
grows to a height of 17 ft. and under a three years rotation will give 5.6 
tons of material per acre per annum and yields 40 % bleached fibre. Com¬ 
position of entire plant 51.4 % cellulose, 32.6 % pectose etc., 10.7 % 
water soluble matter, 5-3 % lignin. The nodes are very slightly lignified 
and the pulp bleaches well, resembling that obtained from wheat straw. 

S. Narenga Wallich. Occurs in the sal forests from the Sub-Hi¬ 
malayas to Burma, grows 18 ft. high and gives 3.5 tons per acre per annum 
on a 3-years rotation. It contains 48 % cellulose, 33.9% pectose, etc., 
11.3 % water soluble matter, 6.8 % lignin. It is considered of equal value 
to S. ciliare , S. arundinaceaum , and S', spontaneum. 

5 . spontjmeum. — Widely distributed and gregarious species, oc¬ 
cupying thousands of acres in Assam and reaching altitudes of 6000 ft. 
in the Himalayas. It has vigorous underground growth and sends up 
culms 7-14 ft. high. Yield 7.8 tons of air-dry material per acre, or 2.9 
tons per annum on a 2-years rotation ; ultimate fibre 0.8 to 2.8 mm. in 
length ; content 45.8 % cellulose, 36.2 % pectose, etc., 9.4% water soluble 
material, 8.6 % lignin. The stems are apparently very satisfactory as 
pulp material, but the leafy heads do not bleach well. The species occu¬ 
pies flooded or moist areas and occurs also in S. China and in the Caroline 
Islands. 

S. fuscum Roxburgh {— Miscanthus fuscus, "Bentham) 5-9 ft. high 
requiring a 2-years rotation ; a native of moist ground in Assam, Bengal 
and Burma, ; estimated to give 2.3 tons per acre per annum, but classed 
by Raitt as somewhat inferior in strength. 

Erianthus Ravennae Beauvais ( = Saccharum Ravennae T.) <c Pampas 
grass Grows 17 ft. in height and is estimated to yield over 7 tons per 
acre but should be cut on a 3-years rotation; fitted only for use in ad¬ 
mixture. 

Imperata arundinacea Cyrill (1) (including I. cylindrica and I. Koe- 
nigii “ lalang.” Reaches altitudes of 7000 ft. ; has a creeping rhizome 
with erect solid culms 1-3 ft. high. Var. laiifolia 3-4 ft. high with broader 
leaves found in the warmer parts of the Himalayas. Under a 2-years 
rotation could yield 1.7 tons dry grass per acre per annum. It is used 
at the present time in conjunction with bamboo etc. in paper mills in Indo- 
China and Queensland (2) and has proved successful in the Federated 
Malay States. 

I * exaltata Brongniart, grows gregariously and is resistant to drought, 
ultimate fibres 0.46-1,82 mm. in length; for cheaper printing papers, 
but poor in colour. 

Arundo Donax U. “ Spanish reed.” Widely distributed in warm 
and wet districts grows from 5-16 ft. in height; estimated to yield over 3 


(x) See R. Feb. 1917* No. 149, and R. May 1921 No. 49S. (Ed,) 

(2) See i?. Nov. 1916, No. T162, and R . May 1921, No. 49$. (Ed.) 

[10* 




204 


GRASSES FOR PAPER-MAKING 


tons per acre per annum on a 2-years rotation. Composition nearly 
43 % cellulose, 33 % % pectose, etc., 14% water soluble matter and over 
9 % lignin. Ultimate fibres average 1.5 mm. length. Paper produced 
is of fairly good quality and the plant is placed in the first class of Indian 
savannah grasses by Raitt and HonE. 

Andropogon intermedius R. Brown. (Referred to by Stapf as Amphi- 
lophis). Widely distributed up to 8000 ft. in India, N. Australia, Tro¬ 
pical Africa and W. Indies. Grows 7 ft. high; yields about 4 tons per 
acre or 2 tons on a 2-years rotation ; classed as 2nd class paper making 
material. 

Heteropogon contortus (“spear grass’') Roem and Schults (== An- 
dropogon contortus B.) widely distributed throughout the plains up to 
5 000 ft. ; grows 3-4 ft. high and estimated to yield 1 ton per acre on a 
2-years rotation. When tested by Raitt it proved too refractory to serve 
as a pulp-material even in admixture form. 

PenniseUim Alopecuros (“ Moya grass *’) Stendel. From 15 000 to 
20 000 tons available annually in neighbourhood of Pench Valley, coal¬ 
field in Central Provinces ; said to yield 39 % of easily bleachable pulp. 

Eragrostis cynosuroides , Roem and Schults, “ dab ” grows on barren 
sand in N. India. Perennial growing, 5ft. in height; estimated by Hole 
to yield 1 ton per acre per annum on 2-years rotation; ultimate fibres aver¬ 
age only 0.94 mm. in length and the pulp proved weak and difficult to 
bleach. It is considered therefore suitable only for admixture with su¬ 
perior grass pulp in a proportion not exceeding 10 %. 

South Africa. — Tambookie Grasses (1). — Reference is made to 
Cymbopogon validus Stapf (= C. Nardus Rendle var. validus — C. margi- 
natus var. validus Stapf). C. excavatus Stapf (~ Andropogon Schcman- 
thus I,, var. versicolor Hackel), C. hirtus Stapf (= Hyparrhenia hirta), 
C. auctus Stapf, C. Ruprechtii Rendle (= Hyparrhenia Ruprechtii Fourn), 
Andropogon ceresiaeformis Nees ( = Monocymbium ceresiiforme Stapf), 
A. Dregianus ( = Hyparrhenia Dregiana Stapf.) and Erianthus Sorghum 
Nees. 

Andropogon Buchanii Stapf. " dek ” or thatching grass has also been 
tested at the Imperial Institute (1). 

Trachypogon plumosus “ stek grass " Nees. — Comprises most of 
the forms included under T. polymorphus Hackel and under tins name a 
sample was reported on by the Imperial Institute (2). 

Themeda triandra Forsk (including African forms of T. Forskalii 
Hackel (1), Anihistiria imberbis Retz and A. ciliata Nees). Examination 
proved that the ultimate fibres are mostly 1.5 to 2.0 mm. long, and yield 
about the same quantity and quality of pulp as the “ tambookie * and 
* ^ek ” grasses; the nodes are, however, harder and would necessitate 
thorough boiling and beating. 


(1} See R. Feb. 1920, No. 202. (Ed.) 
(2) See R, May 1921, No. 495 . (Ed.) 
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Sorghum halepense “ Johnson grass 

Andropogon hirtiflorus Hootefel. var. semiberbis Stapf. (== Schiza - 
chyrium semiberbe Nees (i). 

Tristachya Rehmanni Hackel (1). 

Aristida sp. gave pulp inferior to ordinary chemical wood pulp, but 
would be only profitably manufactured for local use ( Union S. Africa 
Industries Bull . No, 7, 1919, p. 66). 

Panicum obscurans Stapf, also known as Isachne obscurans Wood- 
row (Xj. 

WEST Africa. — Ten different species have quite recently been re¬ 
ceived from Nigeria for a test of their suitability for paper manufacture. 

1} Imperaba cylindrica Beauv. <f ekong Chemical examination 
gave moisture xo.x % ; cellulose 41.3 %,* ash 5.2 %. The ultimate fibres 
measured from 0.6 to 1.3 mm. Tests proved that the refractory part of 
the material consists of the hard rhizomes and that, if care is taken to 
exclude these in collecting the grass, a fair yield of pulp of good quality 
will be obtainable. 

2) Pennisetum sp. “ esun Composition : — moisture 10.x %, cell¬ 
ulose 41,6 % ash 7.3 %. 

Under drastic conditions with caustic soda, the grass furnished a pulp 
which broke up fairly well, bleached to a fairly satisfactory cream colour 
and felted well, giving a good strength of paper. The yield was however 
rather low. 

3) Andropogon lectormn Schum. Composition :— moisture xo.8 %, 
cellulose 44.2 %, ash 4.2 %. The pulp bleached well to a pale cream colour 
and yielded a paper of fairly good strength. 

4 and 5) Andropogon Gayanus Kunth. Two specimens €t jinfi ” 
and “ gatnba both identified at Kew as A . Gayanus : “ Jinfi ” contained 
moisture 8.0 %, cellulose 50.9 %, ash 4.0 % and “ garnba * moisture 
8.8 %, cellulose 49.3 %, ash 3.8 %. Both gave a well disintegrated pulp 
giving strong good quality paper ; less caustic soda was required for 
"jinfi”. 

6) Chasmopodium Afzelii Stapf, vel sp. nov. “ sasari Composition, 
moisture 8.8 %, cellulose 44.6 %, ash 6,1 % ; somewhat drastic treatment 
with caustic soda was found necessary and resulted in a pulp with excellent 
felting powers giving a good white paper. 

7) Cymbopogon gigantens Chiov. “ tsauri *\ Composition moisture 
9.1 %, cellulose 50.0 %, ash, 5.0 %. Very drastic treatment necessary ; 
when the temperature was increased to x6o° C, a satisfactory result was 
obtained and a paper of good strength. 

8) Hyparrhenia rufa Stapf. “ Yama Composition : moisture 9.3 %, 
cellulose 40.9 %, ash 7.6 % ; drastic treatment required resulting in a 

well disintegrated pulp of good quality and strength. 


(x) See iS. Feb, 1020, Nc\ 203 ; 2 ?, May 1931, No- 498. {Ed.) 
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H . Yiifa Stapf. " Kitsi gujma ”, moisture 8.9 % ; cellulose 42.0 %, 
ash 6.3 % ; results similar to first species but requiring less drastic treat¬ 
ment the sample being rather thinner and less mature. 

9) Mixture of Andropogon Gay amts Kunth, 'Hyparrhema subplmnosa 
Stapf. and Trichopterix sp. " baya Maria Composition : moisture 
9,2 %, cellulose 40 % ; ash 5.0 %. The pulp did not break up sufficiently 
at first beating, but after bleaching and further treatment gave a strong 
opaque paper of satisfactory quality and colour. 

10) Ctenium elegans Kunth, “ wu chi van bera *\ Composition: moi¬ 
sture 8.3 %, cellulose 47.6 %, ash 3.1 %. Requiring at least a 20 % 
caustic soda treatment to give a pulp which after bleaching broke up 
well and gave a strong white paper. 

East and Central Africa. — Pennisehmx purpureim , Schuma¬ 
cher (= P. Benthamii Stendel). f< Elephant Grass ” culms reach 6.10, or 20 
ft. in height — in smaller form grows at an altitude of 5 000-6 0000 ft. — 
very abundant. It has been calculated that 2 crops could be cut annually, 
yielding 60 tons dried grass per acre, from which 25 tons of pulp could 
be obtained. The favourable results obtained on a laboratory scale 
have been confirmed by a large-scale trial conducted at a paper mill 
in the United Kingdom, and the material has since been used for Govern¬ 
ment printing paper in Uganda and appears quite satisfactory. 

Australia. — Imperata arundinacea (See India). It may be added 
that it has been employed for pulping on a small scale at Cairns, Queens- 
iand (.Bulletin No. 11, 1919, Commonwealth Advisory Council of Science 
and Industry) . Its utilisation for paper-making is not considered as likely 
to be profitable. 

Triodia irritans R. Brown. Tested but found unsuitable (See Bulk 
mentioned above). 

Spartina cynosuroides Roth (= S. Schreberi J. E. Gmelin), recom¬ 
mended for cultivation as a paper material in Victoria. It is a native 
of freshwater swamps in eastern N. America. 

West Indies. — Panicum molle Schwartz (= P. barbinode Trinius). 
“ Para grass ’ . This has been employed to advantage in Trinidad in 
conjunction with bagasse and bamboo. It has been previously estimated 
by Carmody that 30 000 tons of bagasse-pulp, worth £12 per ton, available 
annually in Trinidad, would be increased in value to £15 per ton by 
the admixture of bamboo and para grass. 

P. mytiros “ camelote V Strong, but pulp only suitable for wrapping 
paper. 

I Jniola racemiflora Trinius (= U. virgata Grisebach). Stated to be 
useful for paper pulp although inferior to esparto. 

Conclusions. — Except in the case of the Indian Savannah grasses, 
it has yet to be definite!}’ ascertained how far those giant grasses taken 
as a whole, could withstand repeated cropping, or on what rotation this 
would be possible. Careful local surveys would also be necessary to 
determine the existence of adequate and accessible supplies to meet the 
demands of the mills, etc. In every case where export is concerned, it is 
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necessary that the grass should be converted into “ half-stuff ,J in the 
country of origin, as under present conditions, the raw material would 
not realise a sufficiently high price in Europe to justify the cost of transport, 

170 - The Oil-Bearing Sunflower on the “ Riviera di Poneate ”, Itasy. — Persico, w. 
in Costal Aszurra Florettls-A^vicolu ; reprinteu in Aollettinc dclVAs^ocuiLiowc tUt liana pro 
Fionte medicineh 9 oromaUche ert alive util ?, Year IV, No. 10, pp. 155-156. Milan, 
October ig?i. 

The author recommends that the large, one-flowered, so-called Russian 
variety of Helianthus amuuts should be grown as an oleiferous plant in 
the Riviera cli Ponente, as its product is quite equal to olive-oil. Very 
satisfactory- trials have been made in the experiment viney v ards and rose- 
gardens of Pietralunga, where it has been found that about 20 quintals 
of seed per hectare may be expected. The seeds give 15 % and 

So % of sunflower-seed cake, or 3 quintals of oil and 16 quintals of cake 
per hectare. Without irrigation, some plants, 46 qm. in height and with 
heads 46 cm. in diameter, were obtained. 

The seeds of the sunflower arc not only’ used for cakes, and in a va¬ 
riety’ of other well-known way’s, but also supply’ an excellent flour for 
cake-making, while the stalk-, furnish a silk-like fibre and an ash with a 
high potash content. A brilliant yellow dye is obtained from the petals, 
and the leaves are used instead of those of Datura Stramonium as a remedy 
for asthma (1). 

171 - Gemsbok Beans (Baahinia esculenta) as a Source of Oil. — See No. 162 

of this Review. 

172 - Mangrove Species valuable as a Source of Tannin, in the Sunderbans, Forest 
Bivision Of Bengal (India). — Das, B, M. (Superintendent, Calcutta Research Tan¬ 
nery), in Jouviwl of Indian Industries ^nd Labour, Vol. I, Ft. 4, pp. 482* 5.00, Tables II * 
bibliography of 16 works. Calcutta, Nov. 1021. 

Although the species found in the various mangrove swamps of the 
world resemble one another the tannin content varies greatly in different 
regions, c. g. the bark of JRhizophora mucronata is reported to have on the 
average 20.5 % tannin in Borneo and 30 to 40 % in the Malay States. 
Hence the investigation of the mangroves in one region is no criterion 
of their economic value elsewhere. The Government of Bengal there¬ 
fore deputed J. A. Pilgrim to make a systematic investigation of 
the tanstuffs of a promising area, namely" the Sunclerbans Forest 

(1) For the use of the sunfloweras a forage plant, see: R April 1919, No. 493; E. 
Oct. 1920, No. xooS ; R. March 1931, No. 289 ; R. Aug. 1921, No. ’819 ; R, October, 1921, 
No. 1003. 

Chopped sunflower stalks steamed for 3-4 hours make a good pig-food which the animals 
eat readily. As forage these stalks are superior to the straw of cereals: this is shown by the 
following analysis made at the Versuchsstation der Brandenburgischen Landwirtschatts-Kam- 
mer: Water 7-3 % — Crude protein 9.S % — Crude fat 0.7 % — Nitrogen-free extracts 
34.8 % — Crude fibre 33.S % — Ash 13.1 % — M. Krause in Deutsche Landwirtschafi- 
lithe Preset , Vol. XlylV, p. 684. Berlin, 1917. (Ed.) 
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Division on the South coast of Bengal. The main divisions of the work 
may be outlined thus a) general survey of the various species; b) es¬ 
timate of the species that predominate ; c) collection of the various parts 
of the trees with the object of ascertaining their tannin contents ; d) ana¬ 
lysis ; e) deductions regarding suitability for the manufacture of tannin 
extracts or for direct use in tanneries ; /) small scale tanning tests with 
promising materials. 

Reports were made on 18 varieties of which the following are the 
commonest in the Sunderbans : — ‘ sundri ’ (.Rentier a minor), ‘ goran ’ 
(Ceriops Roxburghiana), ‘ gengra ' (Excocecaria agallocha ), 1 keroa ' {Sonne- 
ratia apetala). Good extracts can be made from several species, but 
the two first-mentioned, are the most common and abundant and their 
exploitation for this purpose may be regarded as of immediate commercial 
interest. 

f Pussur ’ ( Carapa moluccensis), a less abundant variety gave a valu¬ 
able material; extract made from the wood is expected to produce a tan¬ 
nage similar to that of quebracho extract which is largely used by tanners 
in Europe and America. Large scale tanning experiments with the above- 
mentioned promising materials are recommended. 

The importance of careful collection and preservation of tanstuffs 
for their ultimate tannin content and colour has been proved. Pilgrim 
found the best method for preserving them in good condition was crushing 
and drying in the sun soon after collection from the leaves. The immediate 
crushing and drying kept the materials free from fermentation by expel¬ 
ling the moisture, and consequently preserving the tannin undeteriorated. 
In crushing, iron was as far as possible avoided and drying was done in 
the sun and in two cases only was artificial drying found necessary. In 
this way the formation of the unattractive reds through fermentation 
and oxidation in many tanning materials will be much reduced resulting 
ultimately in a better coloured tannage. 

A striking illustration of badly preserved samples is given by the fig¬ 
ures of analysis of some British East African mangroves. Well preserved 
samples of Rhizophora mucronata (i) gave 47.99 % of tannin and, badly 
preserved, 21.30 % only. Similarly, Blockey reports some analyses of, 
Indian mangrove barks and an interesting comparative percentage table 
is given for the Blockey and Pilgrim analyses respectively: Rruguiera 
gymnorrhiza (1) 9.7 and 31.55, Kandella Rheedii, 17.3 and 13.34, mu ~ 
cronata, 4.5-6. x and 35.0. 

In the present investigation, not onty were bark, fruit, leaf and wood 
collected, but samples were also taken of the bark of twigs, branches and 
bole, of the outer husk and the inner kernel of the fruit, and of the young 
and, mature leaves, of the branch and the bole wood. 

Two main factors have been brought to bear upon the discussions 
regarding the suitability of the various materials analysed for extract man¬ 


tel See Sept. 1020, No.' Srx. (Ed.i 
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nufacture, namely- : i) the proportion of tannin to soluble non-tannin 
present in the material and; 2) the chloride content. Care was taken to cal¬ 
culate the yield of the extract in popular commercial forms, the expected 
percentages of tannin in the extracts and the quantity of material requin 
ed to run an extract plant of suitable commercial size, i. e. with a daily 
capacity of 3 tons. Both in yield of extract and in percentage of tannin 
the following species stand out conspicuously : bole barks of Rhizophora 
mucronata , Ceriops Roxburghiana and Bruguiera gymnorrhiza. 

The use of crude tanning materials is being fast supplanted by tannin 
extracts owing to the fact that the tanner can thus obtain tannin in con¬ 
centrated form and the use of strong solutions is rendered possible which 
quickens the tanning process. This has given rise to a method by which 
leathers can be tanned in a week, whereas the process formerly took & 
months. The easy transport and consequent saving of freight are also 
of importance. 

Besides their use for tanning, mangrove extracts are largely employed 
for waterproofing fishing nets and sails, and also to a large extent as a 
substitute for cutch ( Acacia Catechu) in dyeing. Pilgrim discovered 

2 materials very suitable for this purpose viz. ; the waxy outer cortex barks 
of Carapa moluccensis and of Bruguiera gymnorrhiza. As the removal 
of this dead outer cortex scale is not likely to damage the trees, the supply 
of materials, especially of the former, is likely to be abundant.' 

As regards mixed mangrove extracts it is considered possible to make 
a useful tannin extract from suitable mixtures of ‘ babul * ( Acacia arabica), 
myrabolan ( Terminalia belerica) and ‘ goran s ( Ceriops candolleana) , the 

3 standard tanstaffs of Bengal; by varying the proportions of the compo¬ 
nents, it would be possible to meet the requirements of different kinds 
of leather.;, 

173 - Utilisation of Serum in the Dilution ol Hevea Latex- — De Vries, o.,in Bul¬ 
letin Agricole de VTnUitut Scienlifi'iuc de Saigon, Year 3, No. xo, pp. 332-3.14, Tables 3, 
Saigon, Oct. 1921. Reproduced from Mededeelin^en van hei Ceniraal Rubber station. 
No. 28. Buitenzorg, 1921. 

In the preparation of rubber, the serum residue after coagulation 
has been occasionally employed for the dilution of the latex, either from 
the point of view of economy as regards acetic acid or owing to the lack 
of fresh water. It appears from the results hitherto obtained, that serum 
thus used has no appreciable effect on the properties of the forthcoming 
rubber. This would seem evident from the data appended, comparing 
the resistance to abrasion, standard time for vulcanisation, slope and vis¬ 
cosity. 

It this method of preparation is followed for several consecutive weeks, 
the natural accelerating action arising from the decomposition of the serum 
albuminoids will result in a speedier preparation of rubber. When, however, 
sodium bisulphite is added to the latex at regular intervals, the time taken 
for vulcanisation is not affected to any noticeable extent, if at all. The 
use of old serum tends however to encourage more rapid vulcanisation. 
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Apparently also with latex thm dilated, the composition of the Hutud a: 
which the rubber globules are suspended remains the sumo or peril 
only slightly changed, owing to the fact that to obtain the sentm, the kite>. 
was coagulated with acetic acid. The following data indicate the rm.njw 
ejects of dilution with water and serum on the time taken for vuli\mi *..t i» m 

I/atcx diluted at x 3 ° (1 with water.-l,.iii<Urr] time 101 vukunkUioii r omm. m ' 1 tan: 

1) » » 1 ! > sctuiu 1 )■ »* l' e • 1: i\\ 

Non-diluted ... i< i ~ 

These results were obtained with a coagulant which was eon vetted, Me 
crepe 5 hrs. after coagulation. 

By diluting the latex at 7.5 % rubber content with water and serum 
in proportions so that the serum dilution is equal to a water dilution of 
the latex at 15 %, the time for vulcanisation ana muted to 120 mim, 
l. e. the same as with latex diluted with water at 15 %. Aftei cam” Atn< 
into crepe the day following the figures were : — 

I«atex diluted at 15 with water, stanclar.' time ol vulcanisation im miu. ;0 ; ” .» ■ 1 nun* 

» » " ft with serum » » j- >< u % » * * 

Non diluted.,.. o 1 ' » 

The fact still remains unexplained that when serum is employe*!, 
the vulcanisation appears to advance more quickly. Itowevei, the result- 
of experiments already made indicate that the time necessary for voice 
nisation of rubber depends more especially on the concentration (composi¬ 
tion) of the liquid when the coagulation takes place, i. e. the quautitv 
of .serum with which it is associated. 

174 - Observations on the Camphor Plant (B/umea balsamifera 0* C.) in Indo¬ 
china. — Vernet, X. *>. in Bulletin a^ncolc dc VInstill'd scieniiftqve dc Yea! {, 

No. 1 1 pp. 3 15*353* Saigon, Nov. 

As a result of a communication received from GARNrKR (Directcur 
de FAgence Economique de ITudochine) dated Feb. 11, Kjio with refeivnot 
to the possible utilisation of t 3 xe Indo-Chinese camphor plant (/■ 7 //w»v 
balsamifera) fertile extraction of borneol, .specimens from various quintets 
have been distilled to test their possible value, according to direction* 
given by Oarniek in conjunction with Prof. Turku? (Diivctom do Top 
fice National des Matieres premieres pour la tlroguerie, phaiuiacic, di - 
tillerie et parfumcrie), The Bussv apparatus used in the “ Instilui Scion 
tifique de Tlndochine " lor distillation has already been described (i) 

The results obtained combined with iccords concerning the preset' 
vation of samples have made it possible to compare the borneol yields 
derived from leaves : x) submitted to varying periods of preservation ; 
2) distilled fresh or dried ; 3) of varying age ; 4) from districts where after 
collection of the leaves there has been some defect in the preparation. 
Unfortunately up to the present it has not been possible to study seas- 


{1} See JR. Oct. n.)5o f No. 1030. (Ft/.\ 
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oiuil influence. Apart from the datv givea as regards 1 m<Uv piescrved 
or insufficiently dried sample^*, etc., the author ^ves a table showing all 
the superior yields obtained four, diied U\.\e> with a note that their 
condition of dryness appealed satisfactory, the leaves not having fermented 
and showing no sign of mould. Taking the samples from Ounng-Khc 
as an example, the dal a ;no a follows : weight of leaves distilled, 41 kg. ; 
crude camphor obtained 0.51 kg.; yield per 1000 12.4.:) kg.; essences, 
trace. Comparing these figures will 1 1 ho.-e for samples from various other 
districts the yield of crude camphor, vaties from 7 to 12 per 1000. 

The relation between the yield of camphor and ol essence is worth 
noting. The fact that certain samples walk a high camphor content 
showed only traces of essential oil may be attributed either to the trans¬ 
formation of the latter into camphor by oxidation in air or to speedy 
evaporation of the essence timing dessieatioii. This is still an open ques¬ 
tion, but as regards industrial value them does not appear to be any ad¬ 
vantage iu undertaking the laborious operation of dedication of the leaves 
before proceeding to distillation, and it is advisable to proceed directly 
with the treatment of the given leaf immediately after plucking. 

The question has arisen to the economic value of the distillation 
process. Maoicn “ Chef du Service Agricole de Ooehiuehine forwarded 
to Oiaray a request for an e-diniute <»1 the costs of collection of 
leaves from mi area covered with a very thickly growing mass of />. 
hahamifeya and the information supplied to him by AxtaiiS, “ Chef de la 
Station de Oiaray*is as follows: 500 plants of ilhimea, age from 1 to .2 
years give 225 kg. of leaves, and the cost of collection amounts to $6.00 
(estimated yield per plant is 0.45 kg.). 1 estimated cost of collection of 

1000 kg, is §24.00. 

Until a more advantageous at rangemeiit is made both as regards 
collection cost and a tegular sale it seems doubtful whether the utilisation 
of //. fnifsttmifcrii can be considered industrially profitable in Itido- 
Chiua. 

rys - Characters and Use ot Cuica Resin derived from Cercidfiitm spittasum* — 

liulli ft.it m fin 1 tnjhrril ltistifuU , \%*\. X l X* Xu pp, j I pi hotxckm mu, 

ft) a ptevious account of the examination of 44 cuica #> or “ quika ** 
icsin (1) which is derived from Cercidinm spinosnm Tulusne, a small tree, 
native to Columbia, it was stated that the material was inferior to other 
resins for the preparation of spirit, turpentine or oil varnishes, but iu order 
that, conclusive trials might be made, a further supply was obtained from 
Columbia last year. The new sample examined was similar to the earlier 
sample, but contained a rather larger proportion of bark. The per¬ 
centage composition of the present sample on analysis at the Imperial 
Institute, bondon, was found to be as follows: moisture 2.1, matter 
insoluble in boiling alcohol, 15.3 (consisting chiefly of bark), matter 
soluble in boiling alcohol (resin), 82.6, ash 2.1. 

(r) Sue JR. MaV J<m, Xu. «m>i . 
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After practical experiments at a varnish manufacturers, “ cuioa 
was found to be not very satisfactory as a resin in the preparulinn of oil 
varnishes and it is considered that the only possible use to which it could 
be put would be in the preparation of tin lacquers in which benzol or similar 
solvents could be used. It appears doubtful whether it could be sold ie~ 
muneratively in competition with better maleiials alieady availalde and 
it would have to be offered at a price between those for Manila resin and 
common resin (about £i to £2 per cwt, May 1921), the value depending 
on the purity of the material. 

176 - Notes on the Cultivation and Commercial Value of Carica Papaya m Ceylon 
and Future Possibilities in India: Investigations on the Composition of the Fruit. — 
X. Sanyal, Phani Bhusan, The Plant Carica Papaya and its 1 ‘nzyme, in The A rhuU 
tural Journal of India, Vol. XVI, Pt. V, [pp. 40(1-507. Calcutta, {Nov. 10 m . - 11 . Ui 
lot, C., and Bonny, R., Composition dc la Papaye. in h'/l • ranomie Cuhnnile, Year a. 
No. ] 6 , pp. 130-135. Paris, Oct. 1951. 

I, Information is given regarding the trade of Ceylon in the economy 
product, papaya, which up till now has been the chief source of supply 
to other countries, but it appears that at present the demand for unadul¬ 
terated papain is in excess of the supply. From a tough estimate given 
as follows of the selling price and also the cost of pioduction of papain, 
it appears that the papain industry in India would also be quite lucrative. 


Papain at 1 / 2 lh. per tree (in Ceylon the yield being *4 
to3/ 4 lb. per tree). 

Selling price at Rs. 5 to <1 per 3 b. 

Deducting the cost of cultivation,collection and preparation etc. 

Profit from papain ... 

Profit from fruit left after extraction ........... 


Net profit . . . 


Per acre 


| Minimum 

Maximum 

400 trws 

1 (Bombay Pres.) 

500 trees 

UK 

UK 

200 


Ks, 


WOO 

1500 

200 

*’50 

Son 

1 250 

200 

*\50 

1000 

ISM 


The activity index (i. e. the quantity of protein digested per unit 
weight of papain in a fixed time and at a particular temperature) has- 
been found to vary much in the trade samples. As estimated by the 
Pkatt method on milk protein {Philippine Journal of Science (19x5) xo, 
PP-' i- 33 ). commercial specimens from Ceylon gave the following numbers : 
o.x, 5-6, 9.7. 

Cultivation. — Although usually propagated by seeds, recent ly 
asexual propagation (grafting) has been tried with some success in Amer- 
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ica (i) (U. S. Dept, of Agr. Bureau of Plant Industry , Circular 119) and also 
in I/ucknow (India) ( Dept . 0/ Atfwr/ Records and Agriculture U. P. of Agra 
and Oudh . Bull). It has been claimed that trees so propagated fruit 
more quickly than seedlings. Idle latter are ready for transplanting about 
x in011 Hi after germination and can be planted in their permanent po¬ 
sitions at 10 ft. intervals a mouth later. 

The following feitilisor lias been successfully tried at the Hawaii 
Experiment Station (2) for young plants (in lb.) superphosphate 
800 + sulphate of potash 315 + nitrate of soda 250 + sulphate of ammo¬ 
nia 190 J r black sand (volcanic ash), 445. This has been applied at the 
rate of 1 lb. per tree at planting time. In the Bombay Presidency, 
house or farmyard manure at the rate of 20 cartloads per acre has been 
used with success. It has also been found that 2 plotigliiugs and 2 har- 
rowings just before sowing improved the growth of the plants. 

It is interesting to note with reference to the production of both 
male and female flowers that on many occasions male flowering plants 
have been found to change their sex e. *>. a tree 1 14 years old had 
produced only staminate flowers (1) ; the top of the tree was cut off 
and leaves plucked. After some months new branches appeared and these 
bore fruit. 

I. II. Composition and commercial value. ~ The general com¬ 
position of the papaya fruit is shown by the following percentage analysis, 
water 90.75. protein 0.80, fat 0.10, nitrogen free extract 6.32, fibre 1.09, 
ash 0.94. The most important property from a biochemical point of 
view is the proteotytic power possessed by the latex of the fruit (2). In 
order to make a comparison between the analyses of several different 
seedling strains, the authors (II) have included a reproduction of records 
kept at the Hawaii Experiment Station, relative to strains coming from 
Trinidad, South Africa, Honolulu, Barbados, Tahiti and Panama. 
Apparently the sugar content consists principally of invert sugar, only 
traces of sucrose being present. 

These records also include data with regard to the composition at 
various stages of maturity. The insoluble solids are about 3 % in the green 
and decrease to about x % in the ripe fruits. The ash, acid and protein 
occur in small quantities and are quite constant. The sugars in the green 
fruit do not exceed 2 % but increase rapidly as the fruit increases in 
size and ripens. 


(1} 1 n the Manned of fropiml etnd Suh-Tnrf iad Fruits {Wilson Poimcnqk), Chap. VI, 
p. 2M {Papaya and its Relative*), it is stated that “ lutes experience has shown that when 
propagated by this means in Florida, u given variety degenerates rapidly, and in the third 
and fourth generation from the jxirent seedling, the grafted plants make very little growth 
and their fruits are small and practically worthless. The explanation of this behaviour 
has not been found, nor is it known whether it will occur in other regions * but its effect 
in Florida has been to do away with grafting and cause all growers to return to seed pro¬ 
pagation. {Ed,) 

(:.*) For Papaya in Hawaii See A*. July 1014, No. Cm. {Ed.) 
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Preparation of crude papu.v. — A simple «»i papain pH-pamd 
at Pusa (I) was found to contain the following pcrcci-tage'*; tn'r.l ugg*- 
gen 9.10, albuminoid nitrogen 2,44, ammoniaeal nitrogen 0.50, ,.sh 
6.92, lime 1.2i, magnesia 2.10, potash 0*60, soda 0O0, jdio-qmorio acid 
0.96. 

A medium sized fruit will furnish at least ion gm. ni fah \ The 
author (I) describes the various methods of purification of ciudc papain 
and adds details of the determination of proteolvuo miivity of the 
papain purified in these various ways at Pusa, the iigute- showing th.G 
the samples thus prepared, compare favourably with the bos'* nur1:o..o*' 
products from the Philippines, Mexico or Ceylon. He draws attention 
to certain’points worthy of attention in the preparation proee^ and m 
order to ascertain the effect of temperature and send ion of the medium 
on the rate of action of papain, tests were ma.de with teMilH indicating 
that the sample acted best in neutral and very slightly acid solution. A 
small quantity of alkali was found to decrease the activity considcinhly, 
but it did not totally stop it, as would be the case with pepsin*. Tlu fact 
that the quantity of coagulablc protein digested was so great at tem¬ 
peratures as high as 80, go and 95 0 C no doubt explains why a few pieces 
of unripe papaya wall very quickly soften almost boiling water. 

177 - Banana-Growing in Porto Rico. - 1k>NzAi.m Rio.-. \\ in Mnenum P:uh,* Am , 

De par lame nio de A u ricwUura y Trabajn. Estacion b v per menial ln\:thr } A/*# Puau* . 

P. R. Boleiin Nc. 25, 3 ° pp., iigs. u>. San Juan, m2<>. 

The chief banana growing countries are Central America and the An 
tilles ; the largest quantities being produced at Cosla-Riea and in Jamaica. 
The banana is the favourite fruit at Costa-Riea, the green varieties form¬ 
ing the principal food of the poorer classes. The whole crop is consumed 
in the country, and until quite lately it not infrequently happened that 
St. Domingo bananas were offered for sale in some of the markets of tin* 
island. 

At Porto-Rico, the banana has never been systematically and scion 
tifically cultivated and the tree may be- said to grow wild. 

Most of the districts where coffee is cultivated, such as Yaueo, Hi¬ 
res, Acljuntas, Utuado, San Sebastian, Maricao, etc., are gnat banana 
growing centres, for the tree affords an excellent shade to the coffee plan 
tations, and the workers receive most of their wages in the form ut tin* 
fruits. 

Banana-growing in Porto-Rico has a great future lx Jon it. 

The main object of the Bulletin analysed is to classify the dilteienf 
varieties of banana trees found in the island, and to describe some of 
the cultural experiments which have been made. It also gives mi account 
of the cultural methods now employed and those which should be adopted. 

The following varieties growing in Porto Rico are described In the 


(r) See R, Feb, roifi, Xu. 1S2. {Ed.) 
(2) See K. Julv 1915, No. « f/ul) 
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author: " Guineo* diitilcs ” (d/,7.vu stipiaiHtun) — gniueos ukuui^ (Jj. 
Cavendish ii) — chauuduco (]/, iiuwmh's), the [rails of which aw used 
Tor cooking while siill green * “ gunieo gigame ”, o; “ gumanes 

(ilf. sapivntinm) with large bunches ; 1 his is the variety special!} grown 
in Jamaica, and supplies most *>f the ban.mas expiated to the bniied 
States, platano cotnuu, platano cnaim, platano coijgo, platano haitoa, 
platano douiinico, platano mai ieongo, all varieties <»[ M. normal is .; 
the tin ee latter too so similar to “ platano cum An ” (having only a few 
more fruits in the btnieh), that they may he icgarded as one variety — 
“guinea morado ” (M. sapirnlium) — “ guinea gigunte eiiano ”, viz. a 
dwarf tree with wry large ft nil s {M. sdpien/inm), one of the best varie¬ 
ties for cultivation. 

The distal* known as “ el mal del platano'*, which is due to Fu~ 
sarium ctthmsc, is a serious dangci to the banana-tree in Porto-JRico. 
At first the tiees grow vigorously, but when tile fuuring season ap¬ 
proaches, the petioles begin to turn yellow and the leaf-blades assume a 
chocolate colour and fold in two throughout their length. 

Any fruit-bundles produced arc usually badly developed, or if owing 
to the great fertility of the soil, bananas are obtained the fits! year no 
fruit is borne aflet wards. The pathogenetic agent lives as a saprophyte 
iu the soil. It is propagated by I he seeds m by mechanical distribution. 
Since it lives in the interior of the tissues, fungicides are of little avail, 
and recourse must be had to pieventivo measures. 

’Few insects attack the banana in Porto Rico and cause no serious 
injury. The author mentions the ” eaeulo uehoeolatado “ ( Phyllophaga 
sp.) which eats the leaves of the banana and of several other plants, and 
the “ vaquiia ” {Diaprepcs sp.b 

Iu conclusion he describes the preparation of banana meat, known 
also as “ bananiua ” or “ musarina ”, and gives various simple recipes 
for its use. 


UVK STOCK AND BR UK DING. 

17$ - The ElDCv of Ohloropicrm Fames on Argas reffexus. - Kkmv, m. j\, in 

Comfrh's rvnUas d** IWnhirmtv ti t *s Sf./,*wvy Vol, 1 ;*«* (Meeting of fnm* ~’o), N'o. , 

pp. loj'iMi), 1 {. U*uis. June mu. 

Argus ycfli'Mts is a parasite causing great mortality in pigeon loft? 
and sometimes producing serious affections in man, The destruction of 
this pest is a very difficult matter, for it can remain without food for sev¬ 
eral years and none of the insecticides hitherto used are absolutely cer¬ 
tain, in their effects. This does not apply however to tire fumes of chlo- 
ropicrin which have proved to he highly toxic iu the case of other insects 
also (1), The author has found that if - 1 . reftexits is exposed to these 
fumes paralysis ensues which always ends in death. No experiments 

(1) See h\ jau rao, Xu 5>. (/•</,) 
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on a large scale have been made but doses of 20 to 30 gm. per cubic 
metre seem the most effective. The ftunes should be allowed to act 
all day and if masks are worn there is no danger in the operation. As 
the hatching period lasts from 8 to 15 days, a second treatment 1 month 
after the first will he necessary, in order to destroy the mites that 
have hatched out last. 

179 - The Autopyotherapeutic Treatment of Strangles, — alonkkt, ai (VCUermaire- 

major), in Revue VHerinaife , Vol. EXXIII, Third Series, Vul. TI, pp. »jN-ili. T<mUmr-e„ 

June 1921. 

The excellent results obtained by the pyotherapeutie treatment of 
contagious lymphangitis in the horse suggested to the author that the 
same methods might be applicable to strangles which is the chief pyo¬ 
genic equine disease. 

The technique used was a series of autopyotherapeutic injections. 
The pyovaccine was prepared according to the method described by 
Beein, in the Bulletin de la Societe centrale do Mcdecine vt1erinain\ of 
Feb. 28, 1919, p. 73. 

Injections were made into the muscles of the central region of the 
collar at equal distance from the mastoid-humeral, the upper edge of 
the collar, and the front edge of the shoulder. 

This region is first shaven and then disinfected by painting with 
tincture of iodine. 

The injection is made by means of the short needle used for intra- 
dermo-palpebral maleinage attached to a 5 or 10 ce. Pravaz syringe. 
The amounts used are as follows : 1) four first doses increasing from t ee. 
— 1.5 cc — 2 cc — 2.5 cc. on the first four days — 2) Two doses of 2.5 ce. 
on the fifth and sixth days. 

The experiments made on 4 mares showed that: strangles can bo 
cured by autopyotherapeutics ; this treatment, at till events if the tech¬ 
nique described in this work is adopted, is perfectly safe ; if, seems to 
check the development of specific inflamed adenoids, but has little per¬ 
ceptible effect upon the course of catarrhal local affections. 

180 - Vaccination of Cattle against Anaplasmosis; the Results of Inoculating High- 

Class Breeding Animals with Sheep and Goats* Blood infected by Repeated Trans* 

mission* — Eioni&Res, J., in Bulletin de la Societe de Paikohvie Exatiqiu\ Vol X i V, 

No. 8, pp. 459-460. Pari% October 12. 1921. 

The author has been able to prove from his experiments in the vac¬ 
cination of cattle against anaplasmosis, that by using the blood of sheep 
or goats which has been infected by repeated transmission, strong reac¬ 
tions requiring special treatment, but not necessarily terminating fatally, 
are produced in pure-blood breeding stock (1). 

The natural resistance to Anaplasma argentinmn conferred upon 
these cattle by such vaccination is a very important point and has been 


(1) See R, April 1920, No. 438. (Ed.) 
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the subject of careful study on the part of the author. The results hith¬ 
erto obtained have been very encouraging. I11 every ease the greatest 
immunity to natural anuplasmosis has been shown by the youngest an¬ 
imals that have been repeatedly inoculated. 

An actual proof of the value o[ such treatment is given by the expe¬ 
rience of a large Argentina stock breeder who was willing to expend con¬ 
siderable sums on supplying breeding-cattle for districts infested with 
piroplasmosis and anaplasmosis. tie immunised 200 of these animals 
in 2 series, adopting the method employed by the author. Six months 
later he sent for a cow from the infected region and inoculated with the 
blood of this animal 6 vaccinated cattle and 2 which had not been vac¬ 
cinated. The latter became serious^ ill and one died. Of the b vac¬ 
cinated individuals, 4 bore the treatment very well, in 2 there was a reac¬ 
tion which in one case terminated fatally. laboratory examination 
revealed the presence of Anaftlasma ar&entinmn in the blood corpuscles 
of all the diseased animals. 

This searching test would seem to prove without any possibility of 
error that the method employed is thoroughly effective. 

iSr - “ Ghedda ”, or Hemorrhagic Septicemia of the Dromedary. - Donathn, a., 
in Archives ties Inst Huts Pasteur de V A fnque du iXord. Vol. I, No. 1, VP- Tu 

riii, 1 oar. 

This is an epizootic disease which must be very wide-spread, being 
known to the Arabs of numerous t ribes as ** Ghedda 13 , or under some 
almost identical name. 

From its symptoms and the lesions produced, " ghedda M may be 
regarded as nearly allied to the forms of hemorrhagic septicemia attack¬ 
ing horses, cattle, sheep, dogs, etc. The probability of this kinship,Is 
strengthened by the difficulty or impossibility of transmitting these 
manifestly contagious diseases by means of inoculation with the humours 
or organs of infected animals. 

Although in other species certain microorganisms, especially Pas- 
teurcila , have been iound to play at least a secondary part, no parasites 
of this kind have ever been discovered in the case of the camel. 

Thus the primary and secondary virus of " ghedda ” are still unknown. 

ttiz - Note on the Natural SpiriIXosis of th© Rabbit (Spirocfj&eta cunicuJiX - - 

l. PsvAum, C M Marik, a,, and NIcolaus, S„ Vimlencc pom Vhomme fie la spiriUose 
spoil tanve tin lupin, in ComfHes rendns de l'Ac./dimie das bciences, Vol 172, No. 34, 
(June t 1, i am), pp. 1 3 i«i-i 3 u* bibliography of s work*, Paris, 19.31. — 11, Ruppkrt, F 
(Mitglicrf Uts Staats-insiltuts tiXv Kxpenmmtell© Therapie), tJber eioe Jureh Spirochneta 
canicitli her v or*?ei ufene kemtagidwe < resebleehts-krankheit tier Kanincheu (Kaninclieu 
Spiroehnctose), in Berliner Tier^ietlichc WtychensehHft, Vear XXXV1X, No, *.12, pp. 4{.>3-496* 
4 figs, bibliography of is works* Berlin, October 20, X921. 

I. — The authors have studied from the microbiological, histological 
and pathogenetic stamlpoints a spirocluiete disease of the rabbit charac¬ 
terised by scabrous papulae occurring on the reproductive organs and 
nostrils. 
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This malady has been recorded in Austria, Germany and Holland. 
It is produced by a spirochaete with much morphological resemblance to 
Treponema pallidum . 

The histological researches and the data connected with this disease 
have been dealt with in a paper written in collaboration with Isaicxj (i) 
and brought before the “ Societe de Biologie Experiments have 
proved that. Spirochaeta cunicitli is not pathogenetic to man. 

II. — Detailed information respecting : the history and etiology 
of rabbit spirillosis ; the morphology of the pathogenetic agent ; the 
results of natural and artificial infection ; the symptoms, pathological 
anatomy and microscopic evidence of the disease. As regards treatment, 
the author states that good results have been obtained by doses of 0.04 gm. 
to 0.06 gm. of f< Silbersalvarsannatrium ” per kg. of live weight. 

Rabbits after having been cured, can again contract the disease, 
which proves they have not acquired immunity. 

1S3 - A Calculation of the Amount cf Food necessary for Stock, especially when 
Grazing, per 500 kg. Of Live Weight. — Holdefleiss, P, ill Deutsche hwdwirlschaft- 
ucJie Presse , Year XEVI1I, No 94, p. 093. Beilin, Novembei 1921. 

In order to allow a uniform comparison of the amount of food re¬ 
quired by 7 stock, the calculation is based on a live-weight of 500 or rooo kg. 

Kohn and Keiener’s rationing tables are also based on 500 kg. 
of live-weight. It is however well-known that 500 kg. of live-weight 
have a significance differing with the size of the animals considered. 
In practical rationing these conditions are taken into account, maximum 
or super-maximum amounts being given to small animals, and minimum 
quantities to large animals. It would be better to use determined nu¬ 
merical proportions ; simple coefficients or connection factors could easily 
be employed in reckoning the ordinary rations. This method is partic¬ 
ularly useful in calculating the production of pastures, especially when 
the animals belong to different species and are of varying sizes. 

According to RubnER and Keeener the amount of food required 
is in more direct relation to the body-surface than to the live-weighty 

In order to obtain numerical proportions that can be used, the author 
has devised the following formula where a represents the live-weight in 
pounds of 500 grams, Fit a represents the amount of food required per 
head, and 1 the amount necessary for 1000 pounds of live-weight: 

3_ 3 

1 : Fu a = | Tooo* : j a* 

The cube-root of the live-weight is unity : its square is the ratio 


fi) Eevadxti, M. and Isaicu, in Comptes rendus de la SociiH de Biohjc, Meeting of 
June 11, 1921. 
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with the body-surface. The amount of food required for the live-weight 
is therefore : 


\ a s X x 

Fu - 

3 _ 

1 I000 2 


For 1000 pounds of live-weight, the formula is as follows : 

3 

Ya ~ 1000 10 

Fu X 1000 -= , X - - = — - = / 

3_ ci 3 

y TOGO 2 y'a 

By giving a increasing values, a decreasing logarithmic series is ob¬ 
tained for the values of /. 

Table I. — Correction Coefficients 
for the different Values of Live-Weight. 


a 

! 1 

a 

j t 

Live-Weight in kg- 

| Corlection Coefficient j 

Live-Weight in kg. 

j Correction Coefficient 

0.5 

1 1 

! 

| 10.00 1 

200 

j 1-36 

1.0 

1 7-04 

250 

1 1.26 

2.0 

6.30 

500 

1,19 

3.0 

5 o» 1 

350 

j x.13 

4*0 

5 -°° , 

- 4OO 

j- I.08 

5 -° 

4-64 1 

450 

! 1.04 


\ 3-42 

500 

x.oo 

25.0 

2.72 | 

550 

0.97 

37-5 

2.37 

600 

0.94 

55 -o 

2.15 1 

65O 

0.92 

62.5 

2.00 1 

700 

0.S9 

75 *o 

I i.SS 

75 o ' 

0.S7 

* 7-5 

T.79 

1 Soo 

0.86 

100.0 

i E07 

! ® 5 ° 1 

0.S4 

150.0 

! 1-49 

j 2 S50 ! 

0.56 


The resit Its obtained on multiplying by the coefficients / the values 
calculated for 500 kg. of live weight, when compared with the figures 
obtained empirically, have shown that these coefficients may be consi¬ 
dered exact within considerable limits. 

When it is a question of determining the production of a pasture, 
the correction by means of these coefficients also gives more accurate re¬ 
sults. Table II gives two instances of such a calculation. 


[I83J 
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Tabde II. — Calculation of Production of 2 Pastures . 



1 

— ~ 

Total production expressed as grazing-days 

No. and kind 

1 Average 

j No of days of 

per 500 kg. of live weight 

of animals at 

live-weight 

--- 

— 

. . 

grass 

kg 

i grazing 

! 

Simple 

calculation 

Factor f 

Corrected 

calculation 



Pasture I 



5 cows . . . 

i 50° 

So 

400.0 

1.00 

400.0 

2 oxen . . . 

700 

50 

I40.O 

0.S9 


11 calves . . 

300 

120 

792.0 

1.19 

942.5 

10 sheep . . 

62.50 

150 

187.5 

2.00 

375 -o 

4 colts . • • 

350 

150 

420.0 

I.I 3 

474.6 

Total . . 

— 


i 939-5 

— 

2 316.7 



Pasture II 



5 cows . . . 

; 450 

So 

360.0 

I.04 

37 - 1-4 

2 oxen . . . 

600 

50 

120.0 

0.94 

112.S 

14 calves . - 

250 

120 

840.0 

1.26 

1 058,4 

13 sheep * - 

1 50 

150 

195-0 

2.15 

419.2 

4 colts . . • j 

1 250 

150 

300.0 

I.26 

378.0 

Total . . 

i — 

— 

— 

1 815.0 

— 

2 342.S 


If the simple (uncorrected) calculation is taken as the basis, pas¬ 
ture II will have produced less than pasture I, but if the corrections are 
made by means of the coefficients for the different classes of animals, the 
production of pasture II is greater than that of pasture I, 

184 - Researches on the Value of Different Processes of Disintegrating Straw u) in 
Germany. — 1. Honcamp, F., Ueber S trchauf schliessun g, in Die Landwirtsckaftlichen 
Versuchs-Stationen , Vol. XCV, Parts 1-3, pp. 69*89. Berlin, 19x9 —II. Hansen, I., 
'Die Aufschliessung von Stroh mit kalter Natronlauge nach dem Verfahren von Beck¬ 
mann D,, in Miite dun gender Deuischen Landwirtschafts-Gesellschaft, Vol. XXXIV, Part 4, 
pp. 41-44. Berlin, 1919. — III. Honcamp, F. and Balmann, F., Untersuchungen 
iiber den Futterwert des nach verschiedenen Verfahren aufgeschlosseuen Strohes, II Mit- 
teillimg: Aufsclinss des Strohes durch Aetzkalk mit und olme Diuck (Mitceiluug der 
Eandwirtschaftlichen Versuchs- Station Rostock), in Die La / idw irtsch a ft licit e 11 Versuchs- 
Stationen, Vol. XCVIII, Parts 1-2, pp, 3-41. Berlin, 1921. — IV. Honcamp, l 1 '., and 
Baumann, F., Untersuchungen iiber den Putterwert des nach vcrscliiedenca Verfahren 
aufgeschlossenen Strohes III Mitteilung: Aufschluss des Strohes mit Soda (Milteilung 
der landwirtschaftlichen Versuchs-Station Rostock), Ibidem Vol. XCVIII, Parts 1*2 
pp. 43-63, Berlin, *1921. 

I. The methods hitherto employed in the disintegration 

OF STRAW, AND THE CHIEF RESULTS OBTAINED. — The final object of 
all these methods is to increase the digestibility and forage value of straw 


(r) See R., April 1921, No. 406. See also Magnus, H., Theorie und Praxis der Strohaut- 
sckliessun* (Aus dem Eaboratorium des Khiegsausschusses fiir Ersatzfutter). \ erlags- 
buchandlung Paul Parey, Berlin, 1919 and Von Wissel, Beitrag zur Ermittelung eines ein- 
fachen und zuverlassigen Verfahrens die H 5 he des AufschJiessungsgrades von Rraftstroh 
nnd dergleichen analytisch festzustellen, Die landwirtschmtlichen Versuchs-Stationen, 
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in general by treating it with chemical agents having the power to free 
the fibre from its surrounding elements, especially lignin, so as to assist 
the bacteria in breaking up and destroying the cellulose. It is, however, 
now admitted that the complete removal of the lignin is not necessary 
in the disintegration of straw, but that it is rather a question of soften¬ 
ing the crude fibre and breaking down the strong connection between 
the lignins and the cellulose. Whereas satisfactory results have been 
obtained with alkalis and caustic soda, the disintegration of straw by the 
action of acids was a failure. The researches of Pringsheim and Mag¬ 
nus made clear the changes undergone by the straw during its treat¬ 
ment with caustic soda, quick-lime and carbonate of soda. During dis¬ 
integration with caustic soda, first the silicic acid and then the lignin 
are removed. . 

The best method of disintegration is Beckmann's, the straw being 
treated cold with alkalis and under ordinary pressure. 

The author carried out a series of feeding experiments using straw 
that had been disintegrated by the three alkaline processes, and ascer¬ 
tained the loss of crude nutrient substances entailed by the disintegra- 
tion.The disintegration of straw under pressure with caustic soda caus¬ 
ed the destruction of part of the organic matter containing all the groups 
of nutritive substances. 

Disintegrated straw from different species of plants was fed to sheep 
and its effects compared with crude straw of similar origin. 

The straw of autumn cereals lends itself best to disintegration. Af¬ 
ter treatment with 3.5, or 7 % caustic soda the digestibility of the straw 
was increased respectively 72 and 94 %. 

The results so far obtained may be summarised as follows : the in¬ 
crease in the food value due to disintegration, which shows itself in the 
increased starch value, is very great in the straw of autumn cereals, but 
slight in straw from lyeguminosae and Cruciferae. 

II. Disintegration of straw by coed soda eye according to 
Beckmann's process. — This process, which has been patented, is car¬ 
ried out in the following manner by the “ Veredelungsgesellschaft fur 
Nahrungs und Futterniittel, Bremen and Berlin ” : chopped straw is 


Vol. XCVI, Paris 5-6, pp. 363-275. Berlin, 1920, — In this contribution to the search for 
a simple, sure process foi the analytic determination of the extent to which the straw had 
been disintegrated by the treatment ( * Kraftstroh ”) etc., the results obtained by the diffeient 
processes are given vi z. : 1) phioroglucin test) ; — 3) Weende’s method — 3) gravimetric 
method — 4) vclumetiic method — 5) Wohl’s calcium chloride method. The results shew 
that in order to ascertain the extent to which the straw has been disintegrated, it is neces¬ 
sary not only to analyse the straw that has been treated but also the crude straw, and further 
the disintegration piocess adopted must also be known. A short description is given of 
3 hitherto untested, processes invented by: 1) Wabsttig and Giersch (see R. Dec, 1921, 
No. 1244) — 2) Mach and Eederle, Die LundwirtschaHUchen Versuchs-Stationen , Vd!. Nl, 
p. 274* Berlin, rgr ? — 3) Wiblstadtbr (See I?. Dec. rgsi, No 1244). {Ed.) 
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placed in flat boxes made of wood or tin (the fixed height being about 
50 cm.: the surface area , 2.sq. metres per quintal of straw) ; 8 times its 
weight of 1.5-2 % soda lye is then added and allowed to act for 12 hours ; 
the mixture requires stirring from time to time. 

The boxes should be put in tiers so that the lye, which is used 3 
times, can be collected and used successively in each of the lower boxes. 
The alkaline lye can easily be removed from the straw by washing. 

Fingereing has compared the digestibility of straw disintegrated 
with a cold (" Kaltstroh ”), and a hot lye respectively. He obtained 
the results given in Table I. 


Tabee I. — Comparative Digestibility of Straw disintegrated 
by Cons mann and Beckmann's Processes. 


Nutritive substances 

Straw disintegrated 
by boiling 

(C O LSMANN 

process) 

Straw disintegrated by cold 
lye (Beckmann process) 

for 3 days 

for 1 a hours 

Organic matter.. 

58.77 % 

72.76 % 

71.08% 

Nitrogen-free extracts. 

35-89 

79-59 

<>3.55 

Eat. 

— 

6q.oi 

84.76 

Ctude fibre .. 

73.28 

70.36 

78.86 


The author uses a Beckmann process plant at the Agricultural In¬ 
stitute of the University of Konigsberg. The average water consumption 
is 4.02 cubic metres per quintal of crude straw ; this gives an average yield 
of 4.1 quintals of damp, disintegrated straw containing on, an average 
16.9 % of dry matter. The loss in dry matter was 22.4 % instead of 
37.16 %, as is the case with the Coesmann process. 

It takes 20.8 litres of cold soda lye to disintegrate 100 kg. of crude 
straw, but 16 litres of boiling lye are sufficient. The content of digestive 
nutritive substances determined by the author is given in Table II. 

Hansen has also made experiments to find out the food value of 
straw disintegrated with a cold lye and a boiling lye respectively. It 
was impossible to make accurate determinations in the case of horses 
(which prefer straw that has been disintegrated with cold lye), on account 
of the nature of their performance. On the other hand accurate exper- 
meats were carried out for 3 months with milch cows. The deviations 
observed in milk yield and fat production were very slight. 

Hansen found from his experiments that disintegration for 3 days 
with cold lye gives to rye straw a nutritive value equivalent to that re¬ 
sulting from treatment with boiling lye according to Coesmann's pro¬ 
cess. Cold disintegration has also this additional advantage over boil¬ 
ing, that it can be carried out on any agricultural farm possessing .a suf- 

['**) 
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ficient water supply, for the plant required is very simple and much less 
expensive than that used in the Colsmann process. 


Tabee II. — Digestible Nutritive Sitbstance Content of Straw 
disintegrated with Cold Lye (“ Kaltstroh '*). 


i Straw disintegrated 

| by cold lye 

Dry matter 
of disintegrated sit aw 

.Nutritive sunstanccs 

treated 
for 3 days 

treated 
for hours 

treated i 

for 3 days ' 

ti eated 
for 12 hours 

D1-5' matter.. 

Nitrogen-free extracts . . . 

Crude fat. 

Crude fibre. 

Staich value. 

16.29 % 

4.18 

o.xS 

6 66 

9.50 

16.81 % 

4 63 

O.19 

6.44 * 

9.72 

! 

100 % 1 

25-59 

I .IO 

^ 0*93 

58.32 

IOO % 

27.54 

I.II 

38.32 

57-79 


III. Disintegration of straw with miek of eime both with 
and without pressure. — The experiments of the authors have demon¬ 
strated that the disintegration of straw by milk of lime also causes greater 
losses of organic matter when the process is carried out under pressure 
than when no pressure is applied. The fibre does not appear to be attacked. 
With this process the amount of investing substances removed (lignin 
+ silicic acid) is less than when caustic soda is used, but as the propor¬ 
tion of the organic matter and especially the crude fibre, is almost as large 
in the resulting product as in straw that has been disintegrated by soda, 
it is evident that the amount of lignin present in a disintegrated straw 
is not an exact measure of the extent to which the process has been car¬ 
ried out. 

The starch value of straw disintegrated by quick-lime is much supe¬ 
rior to that of crude straw, being in the first case 48.68, and in the 
second 13.29. 

The above shows that disintegration with lime with or without pres¬ 
sure increases the food value of the straw almost as much as treatment 
with caustic soda. 

The damp, disintegrated straw was eaten by the stock without any 
bad effects, no digestive disturbances being observed. The lignin was 
completly undigested. The digested portion of the crude fibre, as deter¬ 
mined by the methods of Weende and Cross, had almost the same com¬ 
position as refined fibre. 

IV. Disintegration of straw with carbonate of soda. — The 
straw is boiled for 3 hours with 8 times its weight of an 8 % solution of 
carbonate of soda, just as in the cases where quick-lime or lime is used. 
The fibre is not attacked, but the pentosans are probably much af¬ 
fected. 

Experiments in feeding sheep on rye-straw disintegrated by boiling 
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with 8 % milk of lime under pressure for 5 hours and with carbonate 
of soda of the same concentration, but for a shorter time, have shown 
that the latter process is the more effective. The respective digestibility 
coefficients of the rye straw in either case are given in Table III. 


Tabde III. — Digestibility coefficients of rye-straw 
disintegrated with lime and carbonate of soda respectively . 



Disintegration 

Disintegiation 


with lime 

with carbonate of soda 

Organic mattei .. 

53-4 % 

60.6 % 

Nitrogen-free extracts. 

! 32.2 

4I.0 

Crude fibre ...... . 

75-7 

80.2 


The starch value of the straw disintegrated by lime was 47.1, whereas 
that of the straw treated with carbonate of soda was as high as 55.6. 

The crude fibre estimated by Cross differed from that determined 
by Weende's method in having almost the same composition as pure 
fibre. In the same manner the digested portion of Cross's crude fibre 
was entirely similar in composition to the digested portion of the pure 
fibre. 

1S5 - Researches Made in the United States on the Sodium Chloride Content of Stock 
Feeds. — Fraps, G. S. and Eomanitz, S., in Texas Agricultural Experiment Station (Di¬ 
vision of Chemistry), Bulletin No. 271, PP- 5-14- College Station Texas, October, 1920. 

In estimating the sodium chloride content of a mixed feed, it is 
necessary to know the amount of this substance in the ingredients 
used. The sodium chloride content of a mixture can be calculated either 
from the average composition, or from the maximum of each of the in¬ 
gredients. The excess of salt found over that calculated is to be re¬ 
garded as due to an addition. 

The authors have determined the chloride content (expressed as so¬ 
dium chloride) in a number of feeds by the method of incineration in 
the presence of sodium carbonate. As the Official A. O. A. C. (Associa¬ 
tion of Official Agricultural Chemists), method was too lengthy for exam¬ 
ining a large number of feeds, the authors tried a more rapid method 
(which they describe in detail), giving results that agreed well with the 
official system. 

The following Table shows that all unmixed feeds except lucerne, 
molasses and some meat products are low in chlorides. 

An approximate method for estimating the added salt in a mixed 
feed is to subtract x % of the sum of the lucerne and molasses from the 
salt content calculated to sodium chloride, or better still, by compar¬ 
ison with the sodium chloride averages obtained for the ingredients of 
the feed. 

[184-185] 
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Tabee. 


Feeds 

No. of 
samples 

Minimum 

Maximum 

Average 

I/Ucerne Hay (western). 

14 

O.42 

1,89 

O.98 

Cliopi^ed Barley .. 

21 

O.IO 

0.26 

0.16 

Velvet Beans... 

6 

O.OI 

0.04 

0.03 

Dried Beet Pulp. 

3 

°-37 

I.47 

0.87 

Dried blood. 

1 

°«75 

— 

°-75 

Dried Brewers’ Grains. 

3 

0.04 

0.06 

0.05 

Cocoanui meal or cake. 

14 

0.84 

I *73 

I.II 

Maize bran . . 

15 

0.06 

0.17 

O.IO 

Chopped maize. 

20 

0.08 

0.13 

0.09 

Maize feed meal. 

3 

0.08 

0.11 

O.IO 

Ground maize and cobs. 

3 

O.I2 

0.23 

0.16 

Chopped ear maize with sheaths. 

3 

O.II 

0.21 

0.15 

Cold-pressed cotton seed or meal. 

15 

0.05 

0.16 

0.07 

Ordinary cotton seed meal or cake. 

29 

0.05 

0.T5 

0.07 

Prime cotton-seed meal or cake. 

9 

0 05 

0.08 

0.06 

Broken or ground cottonseed meal or cake . 

3 

0.06 

0.10 

0.08 

Feterita (var. of sorgum). 

3 

O.II 

0.19 

0.15 

Fish meal. 

3 

0.48 

0.76 

0.57 

Graham Flour. 

1 

0.12 

— 

0.12 

Rye Flour. 

Hominey Feed (maize bran and gluten ground 

1 

0.13 

— 

0.13 

together). 

19 

0.06 

0.30 

0.12 

Chopped kafir (var. of sorgum). 

2 

0.06 

0.07 

O.O7 

Kafir (head stems)... 

1 

0.13 

O.I3 

linseed meal. 

5 

0.04 

0.06 

O.O5 

Meat meal. 

2 

2.58 

295 

2.17 

Meat scraps. 

8 

0.58 

1.91 

I- 3 X 

Chopped milo (var. of sorghum). 

13 

0.07 

0.15 

0.10 

Milo Head chopped or Ground. 

3 

0.13 

0.15 

0.14 

Molasses. 

14 

0.90 

1-35 

1.12 

Ground Oats. 

15 

0.09 

0.24 

O.I4 

Rolled Oats. 

2 

0.09 

0.17 

O.T3 

Chopped Oats. 

1 

0.19 

0.19 

Ground Oat Hulls. 

2 

0.10 

0.15 

O.I3 

Pea-nut Feed No. 4. 

4 

0.05 

0.15 

0.08 

Pea-nut Hulls .. 

3 

0.08 

0.09 

0.0$ 

Prime Pea-nut meal or Cake. 

2 

0.04 

0.06 

0.05 

Ordinary Pea-nut meal or Cake ...... 

8 

0.04 

0.17 

0.06 

Pea-nut Stems. ... 

1 

0.20 

— 

0.20 

Pea-nuts whole pressed. 

6 

0,03 

0.10 

0.06 

Rice Bran. 

3 * 

0 08 

0.19 

O.II 

Cracked Rough Rice. 

7 

0.10 

■. — 

,.IO 

Rice Hulls. 

1 

0.13 

-— 

-- 

Chopped Rye. 

X 

0.13 

— 

0.13 

Ground Screenings. 

1 

0.41 

— 

0.41 

Sorghum Fodder. 

X 

0.08 


0.08 


[*85] 
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Tabee [coni.). 


Feeds 

No. of 
samples 

Minimum 

^ Maximum 

Avetagc 

Sorghum Silage, Dried . 

I 

°-54 % 


o -54 % 

Tankage . 

8 

0.23 

2.99% 


Ground Wheat .. 

2 

0 13 

0.20 

0.16 

Wheat Bran .. 

*7 

0.06 

0.16 

0.12 

Wheat Bran and Screenings. 

18 

0.07 

0.20 

0.14 

Wheat Bran Screenings and Semirings . . . 

1 

O.IO 

— 

0.10 

Wheat Bran, Shorts and Screenings .... 

1 

0.06 

— 

0.06 

Chopped Wheat .. 

6 

0 II 

0.25 

0.13 

Wheat Grey Shorts. 

19 

0.09 

0.19 

0.12 

Wheat Brown Shot t* . 

9 

0.08 

O.16 

o.n 

Wheat Screenings. 

5 

0.13 

0-34 

0 20 

Wheat white Shorts . 

3 

O.T 2 

0.13 

0.13 

Tumble weed (Amaranthus albns) . 

1 

O.38 

— 

0.38 

Bear Gras-s (Camassia esculenta} .. 

1 

O.I3 

—* 

0.13 


1S6 - Gemsbok Beans Budlake (. Bauhin/a escu/enta ) as Feeds for Cattle. — 

See No. 162 of this Review. 

187 - The Change in the Fat of Peanut Fed Rabbits. — Dowell, s. T. (Oklahoma Agri¬ 
cultural Experiment Station, Stillwater), in Science, Vol. EIH> No. 1377, p. 487. 
Eancaster, Pa., May 1921. 

In order to determine whether an animal in starving uses the li¬ 
quid fat more rapidly than the solid, rabbits were fed on peanuts and 
alfalfa for six weeks. One of the rabbits was killed at the end of the 
feeding period and the others were killed after starving for 3.5 and 7 
days respectively. 

The iodine numbers of the kidney fat and the back fat were deter¬ 
mined. The results are shown ~as follows : 


Babbit. No, 


lodiue number 
of back fat 


Iodine number 
ot kidney fat 


1 (killed after feeding period).90.23 

2 » » starving 3 days).78.34 

3 » » » 7 » .70.98 

4 ^ w » 7 h * *.66 22 


98.00 
97 . 9-3 
95.33 

92.39 


The percentage of liver fat extracted by ether was respectively 8.15, 
17.04, 19.18 and 20.9 for the rabbits, series 1-4, but the iodine number 
remained constant, showing values from 98 to 104. 

The results indicate that the liquid fat of an animal during star¬ 
vation is used more rapidly than the solid, and the liquid fat of the back 
or subcutaneous fat is more rapidly consumed than that of the kidney. 

[185—189 
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This investigation is important from the point of view of the soft 
pork question from peanut fed animals. It suggests that if both li¬ 
quid and solid fat were fed at the same time, greater proportion of li¬ 
quid fat would be used to meet the energy requirements of the body, 
and this would make it possible to overcome the softness of the pork 
of peanut fed hogs. 

Results obtained in the spring indicated that it is preferable to feed 
the peanuts with other feeds for 70 days rather than to feed for 40 days 
with peanuts alone and then to finish with other feeds. 

The author intends to repeat this work, using pigs as his subjects 
instead of rabbits. 

188 - The Dongolao Horse. — Tarantino, G B. (Osservalorio zootecnico della Colonia horses 
Eritrea), in AUcvam&nU y Year ir, No. 7, pp 196-198, iigs. 5, No. 8, pp. 231-232, figs. 2. 

Palermo, July i, 1921, August 1, 1921. 

In Eritrea and especialty at Hamasien excellent horses used formerly 
to be bred. At the present time, horse-breeding is no longer practised and 
horses are imported, the greater number coming from Abyssinia and speci¬ 
ally from Tigrai. Two horse-breeding attempts made by the Italian Go¬ 
vernment in 1903 at Godofelassi, and in 1918-1919 at Sahel (Nacfa) were 
unsuccessful. In the districts of Barca, Gasc and Setit, which are the most 
suited to horse production, there are a few private stud-stations belonging 
to the Chiefs of the tribe. 

The main cause of the almost complete disappearance of horse-breeding 
in Eritrea is the prevalence of horse-pest. The author states, however, 
that this disease could easily be prevented by the help of well-directed 
prophylaxis. 

The horse bred in Eritrea and in general throughout Abyssinia, is of 
the Dongolao or Dongolaw type, so called from Dongola, its place of origin 
the northern portion of Nubia and the Sudan. It is clearly distinct from 
the eastern type and is probably the result of a very old cross between 
native and western breeds. The Dongolao is. a luxury horse and highly 
prized. Its conformation is good, but the joints are weakened by the prac¬ 
tice of hobbling from earliest youth whenever they are turned out. The 
measurements taken by the author were as follows : height at withers 1.45 
nr., height at croup 1.45 m., height at cannon bone 0.45 m., length of head 
0.54 m., length of neck (sinciput withers) 0.87 ni., length of neck (throat- 
chest) 0.57 m., circumference of thorax 1.10 m., circumference of abdomen 
(umbilicus) 1.26 m., length of trunk (point of shoulder to croup) 1.05 m., 
width of croup 0.48 m., distance between the shoulders 0.48 m., length of 
shoulder 0.61 111., circumference of knee 0.30 m., circumference of hock 
0.37 m., circumference of cannon-bone 0.18 m. 

The Dongolao is exclusively a saddle-horse. The methods of breeding 
leave much to be desired. The stallions and broodmares do not receive the 
care necessary and the colt sucks its dam for 40 -to 60 days and is also given 
cows' or camels' milk. When about 2 years old, a child is put on its back 
and the animal is led to the pasture or watering-place, two of its feet being 
hobbled laterally or diagonally in order to accustom it to amble. 
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When it is about 30 months old, it is mounted by a good rider. 

The author describes the various components of the harness of the 
Dongolao horse and concludes by expressing the hope that the Government 
will take measures to arrest the retrograde movement in the breeding of 
this fine animal. This could be done by choosing Arab sires, by construct¬ 
ing shelters to protect the horses during the night from the attacks of many 
insects that spread diseases, and by feeding rather more liberal rations of 
barley or doura. 

189 - Essay on the Depreciation in the Market Value of Broken-Kneed-Horses.— 

Nicolas, E., in Recuetl de Medecine Veterinmre, Vol. XCVII, No. 20, pp. 399-407. Allott, 

October, 1921. 

The disputed claims that frequently have to be adjudged in this con¬ 
nection are of considerable importance on the economic side, and very 
difficult to settle on account of the small amount of assistance given by 
writers on the subject. 

The losses the third party responsible for the accident is required to ma¬ 
ke good are of two kinds: x) Remediable injury : feeding, cost of treatment, 
and if necessary, the expense of replacing the animal. The assessment of 
these damages generally comes within the scope of the judicial police and 
can usually be made without difficulty. — 2) the loss due to the depre¬ 
ciation of the animal should the accident have left any definite mischief 
or sequelae. This is where the difficulty begins. How far has the owner 
a right to compensation for this depreciation in the value of his horse ? 

The author has studied the reason for the depreciation of the bro- 
ken-kneed horse, and finds it may be ascribed to the the three following 
causes which he examines separately: 1) functional trouble, 2) possible 
weakness of limbs and predisposition to falling; 3) unsightly nature of 
the scar. 

x) Functional trouble . — This is relatively rare. Where it exists, 
it gives rise to lameness and the economic loss must be estimated under 
this head. 

2) Possible weakness of the legs and predisposition to farther falls . — 
This point holds good for all horses no matter to what category thej T be¬ 
long. It is obvious however that its importance varies with the class of 
animal, since the consequences of another, fall should it occur, would be 
very different in the cases of a saddle-horse, a post-horse or draught horse. 
It may therefore be* said that the consequences to be feared in the case of 
a broken-kneed horse are proportionate to m V 2 . If the relative values of 
V are determined for galloping, trotting and walking, the necessary 
data for judging the depreciation caused are obtained. Thus, calculated 
as a function of the height H of horses, these values are, according to the 
authorities on the subject (1) 3 / 4 (no work): % (trotting); % (galloping) 
or as 1: 2 : 3, and their squares as 1 : 4: 9. 

The author, in calculating the depreciation on the case of the three 


(x) Dechambre, Traite de zoo technic, Vol. X, p. 350. (Author’s note) 
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classes of horses, devised the following general formula summarising the 
total depreciation incurred by a broken-kneed horse (2). 

tv ba-\p xp X -g°- ) F 2 

Depreciation =- J - 

Q 

As is seen, the horses are grouped in 3 categories according to the use 
that is generally made of them (and hence according to their paces and speed), 
which may be characterised by 3 types : 1) the saddle-horse of which the 
pace is a gallop : 2) the post horse which trots ; 3) the draught horse which 
walks. These types depend to some extent 011 the same principle as the 
assessment of the depreciation and are its logical outcome. As the value 
of the horse before the accident forms part of the depreciation formula, 
the depreciation cannot be out of proportion to the worth of the animal. 

A horse of 500 kg. and bought for 1560 francs, whether a riding or driving 
horse, a trotter or walker, will be depreciated to the same ultimate extent, 
according to the formula, if the price of horse-meat is 2.50 fr., which is per¬ 
fectly just, as the meat has not decreased in value, and therefore cannot 
have become depreciated. Reciprocally, the most valuable horses are 
most depreciated by such an accident. 

3) Unsightly nature of the scar. — This is only of importance in the 
case of the riding or driving horse. A broken-kneed animal cannot be used 
for either purpose, for it is blemished, and must sink to the level of a 
rejected horse. Its value is given by the following formula : 

( xc 
P X p X -g 

Depreciations are not cumulative, one excludes another, and it is the 
most important that is taken into account. Thus a horse loses nothing 
more of its value by breaking its knees a second time, unless the second fall 
produces some functional trouble that did not exist before, in which case 
the depreciation is estimated for lameness. 

In short it is clear that if the owner claims a given sum as damages, 
the expert will only acquiesce if this is below the amount of depreciation 
which would logically follow from his deductions. The expert will however 
exjUain his views to the judge, so that he may understand that the 
opinion depends upon sound reasoning. 

iyo - Comparative Feeding Value of Sunflower Silage and Darso Silage for Fattening cattle 
Baby Beef during the Final Stage of Fattening. Experiment* in the United 

States. — Blizzard, W. I v ., in Oklahoma Agricultural and Mechanical College , Agricub 
tural Experiment Station, Bulletin No. 134, pp. 3-7. Stillwater, Sept. 1920. 

Experiments covering a period of 150 days conducted at the U. S. 

Indian School at Chilocco (Oklahoma), with 14 calves registered Here¬ 
ford $ x Shorthorn $ (high grade), These animals were calved the previous 

(2) The coefficient 10 which is obtained from the work capital and the flesh capital 
of a rejected horse may vary with the season and the place. (Authors* note,) 
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spring, weaned in October and divided into two lots, each receiving a ra¬ 
tion of ground maize, cottonseed meal, and lucerne hay, but hot I receiv¬ 
ed in addition sunflower silage, and hot II, darso (sorghum var.) 
silage. 

The average percentage composition of sunflower and darso silage is 
shown as follows, respective!} 7 : water 71.96 and 73.11; ash, 3.23 and 1.54; 
protein, 2.96 and 1.91; fibre 8.67 and 6.46; nitrogen free extract 12.36 
and 16.65 ; fat 0.81 and 0.34. 

The results of these experiments (January 16 to June 17, 1920) are 
collected in the appended table. 

These results indicate that darso silage combined with the given ra¬ 
tion, has proved to be practically equal in value to sunflower silage for 
encouraging beef production 


Results of Feeding Test. 


Lot 1 
7 animals 


lb. 


Lot II 
7 animals 


ib. 


Feeds consumed 
day per head . 


/ Ground maize . . 
^ Cotton seed meal 
P • Sunflower silage 
1 Darso silage . . 

, Altalfa hay . . . 


Initial weight. 

Average initial weight . . . 

Final weight. 

Average final weight . . . . 

Total gain. 

Gam per head. 

Average daily gain per head 
Initial cost per head . . . . 
Initial cost per group . . . 


11.00 
1.07 
1^.00 


2.00 

2996.00 

428.00 

534S.00 

763.00 

2377.00 

335-oo 

2.24 

36.71$ 

257.00$ 


11 

1.07 

13.00 

2.00 

2971.00 

424.00 

5382.00 

769.00 

2411.00 

345-oo 

2.29 

36 . 43 $ 

255.00$ 


191 - Effect of Shelter and Temperature of the Drinking Water on the Increase in 
Weight of Fattening Cattle (1) Experiments in the United States. — potter, 
E. I,., and Wiihycombb, R., in Oregon Agricultural College Experiment Station , Eastern 
Oregon Branch Station , Bulletin No. 1S3, pp. 5 -it, Corvallis, Oregon, Sept. 1921. 

Experiments conducted over a period of several years at the Eastern 
Oregon Branch Station with cattle and dairy cows have shown that fatten¬ 
ing cattle, fed under shelter and having access to a paddock, consume a 
quantity of feed equal to that consumed by animals reared in the field, 
and the actual gain established is comparatively negligible. The results 
obtained with fattening dairy cows indicated no noticeable difference 
whatever. 

As regards the effect of the temperature of the water, results obtained 
with cattle stock showed that the effect is practically nil both with 
reference to food consumption and to increase in weight. 
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192 - The Gascon and Lauraguaise Breeds of Pigs in France. — Girard, i„es races 
poicines meritlionales, in Revue VeUrinenre, Vol. EXXIII, 3*6 series, Yol. 13 , pp. 82-95 
and 466-485. Toulouse, February and April, 1921. 

It is estimated that there are over 1 200 000 adult pigs in the south of 
France which are unequally distributed among the 12 departments forming 
the secondary basins of the Aude and the Adour. These animals may be 
black or white, but are most commonly piebald ; they form more than one- 
fifth of the total number of pigs in the country. The pigs of the south of 
France, unlike those of the North, all belong to the type with pointed snout 
and horizontal ears known as the mole-headed or circum-mediterranean 
breed ” living in Africa, and also found in Spain, Portugal, Italy and the 
whole of South and Central Europe, Some are pure-bred animals, others 
are the results of crossing the mole-headed race with English pigs or white 
Celtic breeds. 

Taken as a whole they form a large and very distinct ethnical group, 
in which 5 chief races can be distinguished : the Gasconne , Lauraguaise , 
du Quercy , Pyreneenne and Perigourdine or Limousine with 2 sub-races 
or varieties : the Mielan and the Cazeve , The author while proposing to 
provide a detailed description of the history, habitat, centres of production, 
and also of the morphological and physiological characters of these breeds, 
deals in this paper first with the Gascon and with the Eauraguaise breeds, 
reserving the other for future publications. 

The Gascon breed of pigs. — This race is now quartered at Nebou- 
zon, a small district of Gascony enclosed by Armagnac, Couserans, 
Comminges, and Eomagne. Its economic capital, Boulogne-sur-Gesse, has 
become the centre of the production and the chief market for this breed, 
which although rather late in developing, is much prized and sought after, 
on account of its resistance to disease and the quality of its meat. 

The breed is very ancient, not yet officially recognised but probably 
indigenous, and the original stock of all the above mentioned races, as it 
dates back to prehistoric times. In any case this pig has always been found 
both in the French and Spanish Pyrenees and its colour was always black. 

The adult animal is about 0.75 m. in height (the hind quarters slightly 
exceed this measurement). At a year old its weight varies around 100 kg., 
being 150 kg. when it is 18 months old, 200 kg. at 2 years, and may reach 
250 or even 300 kg., in the case of fattened animals when 30 months old : 
some show specimens have weighed over 350 kg. 

The Gascon pig is entirely black, its skin is completely and heavily 
pigmented, the bristles are black throughout their length, the snout and 
hoops are black without a trace of any other colour. Any white or grey 
markings are a proof of crossing with white English breeds, or with the 
Craonnaise, and disqualify the animals for breeding purposes. 

The frame-work of these pigs is strong without being heavy. The 
skin is thick and coarse but flexible, and is covered with long stiff hairs 
distributed differently in the various parts of the body, but always allowing 

(1) See R. April 1913, No. 682. {Editor Note) 
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the brown skin with its copper-coloured lights to show through. There is 
no dewlap or tuft. Many of the animals have on their necks, between 
the shoulders and the beginning of the back, tufts of longer and stronger 
bristles pointed in the reverse direction and forming rosettes or brushes. 
Such animals are much in request with pig-breeders, who declare that 
they are more resistant than others to changes of temperature, especially 
to heat. 

The limbs of these swine are light and at the same time solid, indicat¬ 
ing a strong animal and a good walker. The framework and conformation 
are regular, showing the type to be eumetric, rectilinear, with medium 
lines, though possessing a slight tendency to elongation ; the body is some¬ 
what compressed, and the outline a little irregular at the withers and hump. 

The head is narrow, clearly truncated and very long, especially in the 
facial portion, which is straight and pointed, terminating in a small, solid, 
very mobile snout specially adapted to rooting in the ground. The ears 
are of average length, rather thin, somewhat narrow, close together at the 
base, and slightly divergent for the rest of their length, carried horizontally 
or slightly drooping, so as to form a pent-house above the eyes. 

Taken altogether, the head is nairow and the outline both above and 
below is nearly straight thus imparting to the face its characteristic shape 
of a truncated cone or " moles' head 

The neck is long and fat, compressed in the region of the throat and 
without dewlap. The upper portion is slender and straight; it is rather 
narrow where it joins the shoulders but always very muscular. 

The body is almost cylindrical, slightly elongated beneath the dorso- 
lumbar line which is distinctly straight. The chest is always a little narrow, 
the hind quarters on the other hand are short, oval, and broad, terminating 
in a fleshy well-rounded ham ; the strongly developed crural -masses give 
the hinder parts of the fattened pig the appearance known as “ colt-rumped ” 

The abdomen is generally well-supported and round. The tail should 
be long strong and covered to the tip with short hairs, large at the base, 
tapering at the point and terminating in a tassel of long coarse hair, curly 
in young pigs, and straight and pendent in fat adult animals. 

The height and conformation of the pigs vary greatly according to the 
districts where they are reared and the breeding conditions. As a rule, 
they are a good criterion of the fertility of the soil. The average morpho¬ 
logical type as represented by a boar 18 months old may be described as 
follows : 


Height at withers. 0.75 m. Width of chest.0.35 111. 

Height of back. 0.78 /> Height of chest. 0.40 » 

Height at croup. 0.74 » Width of croup. 0.35 » 

bength of body . . . *. 1.20 » length of ears. 0.20 » 

beagth of head. 0.40 » Width of ears (at base) . 0.10 » 

length of croup. 0.35 » Average length of hair . 0.06 * 


The sow is always a little lower, flatter and longer." 

Fattened animals are nearer the ground, more thick-set and rounder ; 

t»Wj 
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they have a larger collar and wider croup ; the line of the hack is straighter, 
sometimes interrupted in the middle. 

“ It is noticeable that after the age of 18 months the Gascon pig increases 
little in height and length ; it simply puts on fat which is deposited in a 
layer under the skin. This layer of fat may become 15 cm. thickron the 
back and chest, which makes the animals look thick-set and shorter. 

The Gascon breed is hardy, vigorous and very prolific, but matures late. 
These pigs turn to excellent account the liberal rations that may be given 
them. When well-fed from the first, and comfortably housed in healthy, 
clean piggeries, the animals grow quickly and furnish a large amount of 
good meat from the age of xo months. As a general rule, however, they 
do not fatten easily mi til they are 2 years old. 

The only food they are given are potatoes and maize (especially the 
latter), mixed with pig-wash, scalded bran or crushed boiled beans. It is 
reckoned that, during the 3 months of fattening, the pig consumes 5 
hectolitres of maize and gains about 80 kg. in weight, viz., a little less than 
one kilo a day. 

The breed has the great merit of providing for family use the type of 
butcher's animal that is becoming rare in Trance. 

The Gascon pig, when well fattened, satisfies all the requirements of 
the peasant consumption of the district. 

Its yield is fairly high, being as much as 85 %. It gives a large pro¬ 
portion of very delicate fat, strong intestines and much blood (10-12 kg.). 
This pig is therefore very useful to the pork-butcher, and to the house-wife. 
The meat is excellent, of a fine red colour, very firm though tender, 
nutritious and of good flavour. The two elements constituting iat meat 
are distinct in this pig ; the fat is little dispersed and the meat is close ; 
nearty all the fat is in a covering layer and there is a good supply of lard. 
These qualities are much prized by the southern peasants who expect the 
pig to provide them, not only with a stock-pot, the basis of their food 
supply, but also with the fat required for cooking. 

II. Latjragtjaisk breed of pigs. — This breed deserves mention among 
the chief races in the vSoutli, for it is of ancient native origin and still makes 
its influence felt, as in the past, upon pig-breeding in the south of Trance. 
It is a near relative and cousin-german of the Gascon race, but only numbers 
100 000 animals, all of which are confined to the upper basin of the Ga¬ 
ronne. This pig is a product of the two great types, the Iberian and the 
Celtic , a little Asiatic blood having been introduced by crossing with Eng¬ 
lish breeds. Its special well-defined characters due to the adaptations 
necessitated by the climatic and cultural conditions of the country have 
raised it to the position of a distinct breed. The evolution of this breed is 
described in detail in the author's long account of its history. 

At the present time, the Tauraguaise breed which is derived from the 
Iberian and Celtic types, with some admixture of qualities borrowed from 
the Targe Yorkshire, can be described as follows : tall, completely white, 
long but rather inclined to heaviness, frame strong, convex-linear, a little 
heavy and unsymmetrica], with “ mole head ", rather heavy semi-long 

[ < 
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and semi-pendent ears. The average height of the adult animal is o.8om. 
but it varies from 0.05 m. to 0.08 m. in either direction according to the 
sex. The piglings of this breed which are fatter and longer when farrowed 
than those of other races, generally weigh 20 kg. when they are weaned 
(at the age of 2 %> months). When sold at about 4 months old, their average 
weight is 35 kg, and under ordinary conditions they easily weigh 60 kg, 
when they reach 6 months. When 1 year old boars weigh 125 kg. and 
sows from 90 to 100 kg; after attaining their full development both weigh 
200 or even 250 kg, and after fattening, may turn the scale at 350 kg. 

As was said above, these pigs are quite white. The skin is complete¬ 
ly without pigment, and is of a yellowish-white free from spots or lights. 
A few brown.or bluish spots are not infrequent on the head or croup, but 
the breeders are doing their best to eliminate them. 

The coarse, long, thick hair which grows freely on the withers, neck 
and lower portions of the limbs is of a dirty white and assumes a yellowish 
tinge in old animals. 

The head is strong and always a little heavy One of the chief charact¬ 
ers of the Tauraguaise pig is the great development of the frame while the 
animal is still young. The boar is very large and massive with strong ro¬ 
bust frame, well developed forelimbs, rather light hind limbs, wide, deep 
chest, relatively small abdomen, almost bent upwards at its posterior end. 

The sow on the contrary although finer and narrower in front is remark¬ 
able for its great length of pelvis, broad quarters and prolapsed abdomen 
which sometimes in spite of its long legs almost sweeps the ground. 

The animals of both sexes are specially noted for length of shoulders, 
width of chest and great development of the croup, which confer not only 
considerable weight, but also great body length. This may be as much as 
2 metres in breeding-animals, if measured from the snout to the root of the 
tail. Many.good specimens measure 0.90 m. at shoulder height, 1.55 m 
around the chest, and 1.60 m. in length from the neck to the root of the 
the tail. 

The head is strong, somewhat heavy, narrow, and dry, a little over¬ 
weighted by the ears, the profile is slightly receding, betraying a .cross 
with the Celtic breed. 

The skull is short, rather wide, with prominent occipital region and 
fiat forehead. The face is fiat, and forms a regular truncated cone, carrying 
a slender but very strong snout eminently adapted for rooting in the ground. 
The neck, which is thin at the point of attachment to the head, is very 
thick at its insertion on the trunk; it is muscular, very mobile anp 
somewhat long. 

Other details are given as to the body of this pig, which is well-fitted 
for a meat-producing animal. Its legs are also described. The two 
chief physiological merits of this breed which find favour with the agri¬ 
culturists of the south and are the cause of its persistence in the region, are 
its fecundity and hardiness. The boars and sows are equally fertile and the 
Tauraguaise pig is strong and docile, well-adapted to sudden changes of 
temperature and to strong winds. It is easy to keep and a good forager. 



PIGS 


235 


Prom the economic point of view, the merits of this pig are the outcome of 
its origin, its conformation and its rearing. The animals grow large and 
fatten easily, but they do not show these qualities, at least under ord¬ 
inary conditions, until they are fairly old, usually when about 12 or 14 
months old. 

The Tauraguaise breed thus represent a type of pig well suited to the 
requirements and condition of Southern countries, and though it is not 
perfect, nor even the best race of the region, it yet deserves to be more 
extensively kept. 

193 - Use of Forage Crops in the Fattening of Pigs. Experiments in the United 
States (1). — Robison, W\ I*., m Ohio Agricultural Experiment StahoA , Bulletin 
No 343, pp 165-222. tables 24 + figs. Wooster, Ohio, June 1921. 

Experiments conducted from 1912-1918 with chiefly purebred Duroc 
Jersey pigs, farrowed in March and April. 

Their object was to gain a knowledge of the most appropriate methods 
of supplementary feeding for pigs on forage. In most cases one or more 
groups of pigs were kept on the dry lot ” system for control purposes in 
order to determine the weight and economic value of the pasture crops. 

Table I summarises the results of experiments made on clover pasture. 

In a further experiment, the pigs were pastured on blue grass (Poa 
pratensis) with a certain amount of white clover ; self-fed maize and tankage 
was given separately. The pigs thus treated gained at the rate of 1.16 
to 1.151b. daily per head ; and per 100 lb. of gain, consumed 320.6 and 
321.5 of maize and tankage respectively. 

A number of experiments were conducted with rape pasture. The re¬ 
sults of several are summarised in Table II. 

Three experiments (Nos. 11, 12, 13) were made with pigs weighing 
respectively 99 ; 79 ; and 68 lb. pastured on rape with a supplementary 
feed of shelled maize -f- tankage, in order to compare the self-feeding with 
hand-feeding. The selt-fed lots gained weight more rapidly than the 
hand-fed, although in 2 experiments with younger pigs, the hand-fed lots 
showed a gain. 

In experiment 7 on rape pasture, a comparison was made between 
the effect of feeding with maize alone and self-fed maize and tankage given 
separately but in the same feeding. The pigs self-fed gained weight the 
most rapidly and at lower cost. 

In experiment 7, on rape pasture, comparisons were made between 
full and limited supplementary rations. For the first 4 weeks, the ration 
consisted of middlings and tankage, ratio 14 : 1. This was followed by 
17 weeks of hominy feed in place of middlings. For the pigs on full feed 
the average daily gain was 1.257 lb* ; on approximately 2 lb. of concentra¬ 
tes daily per 100 lb. of live weight, 1.065 lb. ; on an increased ration of 1 


(1) See R. Sept. 1915, No. 942 ; R. Juty 1916, No. 7S0 ; R - Oct. 1916, No. 1103.; R . 
July-Sept. No. 957 ; R. Oct.-Bee. 1919, No. 1197 ; R. Feb. 1920, No. 236; R. Nov.-Bec. 
1920, No. 1175. (E<L) 
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Tabi<b I. — Comparison of Methods of Feeding Maize and Tankage 
to Pigs on Red Clover Pasture, 


Expe¬ 

ri¬ 

ment 

Method of feeding maize 

and 

tankage 

i 

Ratio of Maize to Tankage j 

Ration 

per no lbs weight 

Initial j 

weight 

per head 

In 

5 £j 

O 

£ 

w> 

8 

►T 

Daily gain per head i 

! 

Cons 

P 

pot 

0 

ga 

8 

I 

timed 

ei 

utd 

£ 

in 

A 

8 

H 

! 

Cam accredited | 

to an acre j 




lb 

lb 

Weeks 

lb 

lb 

lb 

lb 


No tankage, full feed of 
maize. 

— 

3-67 

34*4 

IS 

0.80 

3*88 

— 

55 


Free choice. 

10 : 1 

3-89 

34 * 2 

18 

I.32 

3*15 

O.30 

no 

I 

Full feed, hand feed. - . 

19 : 1 

3*79 

34-9 

18 

1.28 

3*25 

O.17 

519 


Three-quarters of a full 

I feed. 

19 :i 

3-39 

34-3 

18 

^ 1,01 

3*13 

0.16 

431 


Ditto 12 weeks; full feed 
i 6 weeks. 

1 

19 :1 

3*54 

34-5 

18 

1.14 

3 *M 

0.17 * 

537 

1 

l # 

No tankage; full feed of 
l maize. 

— 

4.16 

43-8 

18 

1.16 

4.18 

— 

4 i 

2 < 

j 

/ 

. Free choice. 

23 :1 

CO 

4 

42.6 

18 

1.40 

Co 

bo 

O.16 

119 

I 

r 

, Ful 3 feed. 

1 

19 s 1 

4-45 

43.5 

18 

I.47 

3'89 

0.20 

- 8 


| 

\ Full feed, hand fed . . . 

15 : 1 

4.19 

48.4 

12 

1.03 

348 

O.24 

374 

sM ! 

^ 3 per cent, ration. . . . 

j 

15:1 

2-93 

48.I 

12 

0.62 

3.28 

0.22 

220 


2 per cent, ration .... 

I 

16 : 1 

r *93 

48.3 

! 12 

0.50 

2.51 

0.16 

242 


(i) In experiment 3 the proportion of maize in the rations was progressively in¬ 
creased. 
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Table II. — Comparison of Methods of Feeding Maize and Tankage 

to Pigs on Rape Pasture. 


EJxpc- 

ri- 

Method of feeding maize 

and 

§0 

J 

I 

o 

U 

U> 

g 

ii 

Initial 

weight 

It 

<L> 

O 

Daily gain per dead 

i 

| Consumed 
; per lb 

of 

; gain 

!§ 

Sh 

i 'S § 

8 « 

ment 

tankage 

I 

.2 

I • 

« 8 

CJ 

Q* 

pei head 

a 

s 

Maize 

Tankage 

| 0 

O 

1 



lb 

lb 

Weeks 

lb 

lb 

lb 

lb 

4 

Limited maize; no tank- 
age. 

— 

3-30 

5 T.o 

12 

o.SS 

3.29 

— 

268 


Four fifths of a full feed 

9 : i 

3-6o 

52.1 

12 

x.r8 

2.79 

0.31 

(1) 

5 

1 Full feed. 

H 

H 

4.21 

399 

15 

1.26 

3*30 

0.24 

(1) 


_ 2 % ration ; later full feed. 

14 : 1 

3.30 

40.6 

15 

1.12 

2-73 

0.19 

w 

6 ' 

| 3 % ration throughout . . 

{ 

r 4 • 1 

2,88 

! 

52.1 

xfi | 

1.08 

2.70 

0.19 

(X) 


2 % ration ; later full feed. 

x*t : 1 

3-09 

52.3 

15 

1.22 

2-75 

0.20 

(0 

i 

' Full feed of maize; no 
tankage . 


: 

4.11 

35*3 

18 

o.SS 

4*23 

. 

366 

| 

Increasing feed of maize; 
no tankage...... 

— 

3-09 

34 * 8 

iS 

0.63 

3.66 

— 

339 

8 ■! 

* Full feed. 

H 

O 

H 

3. 8 9 

36*4 

iS 

1.06 

3.61 

0.19 

625 

1 

2 % ration ; later full feed. 

H 

0\ 

H 

3-*9 

35-2 

18 

0.85 

3.10 

0.16 

441 


Full feed. 

9 : I 

4,01 

35-i 

is 

IJO 

3*42 

0.38 

430 

1 

2 % ration ; later full feed. 

9 : 1 

2.90 

35.o 

18 

0.95 

2.60 

0.29 

5X7 


(i) Not computed, a 6 * no check groups were fed in the dry lot* 
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to 3 lb. of concentrates daily per 100 lb. live weight, 0.721 lb.; on 1 lb. 
of concentrates per 100 lb. live weight, 0.428 lb. The control lot, not on 
pasture, i. e. the full feed dry lot, showed an average daily gain of 1.031 
lb. The limited concentrated rations were of economic advantage, but 
the average weight of those slaughtered was less. 

In experiment 9, a comparison was made between the full and limited 
feeding on soyabean pasture. The lots given maize alone, full-fed, showed 
an average daily gain of 1.029 lb. per head ; as against 1.022 for those which 
received y 2 of the full feed. The first lot consumed 4.348 lb. and the sec¬ 
ond 3.427 lb. of concentrates per 100 lb.,weight. Another lot which was 
given a full feed + tankage, ratio 9 : 1, showed an average daily gain of 
1.177 lb. per head, and consumed 4.238 lb. of concentrates daily per 100 lb. 
weight. Yet another lot recived 4 / 5 of the preceding feed and showed 
an average daily gain of 1.004 lb. per head and consumed 3.605 lb. of con¬ 
centrates daily per 100 lb. weight. 

Still further experiments were made (Nos. 14, 15, 16) to compare the 
relative effects of pastures composed of various forage plants to ascertain 
the value of(1) field peas and oats ; 2) peas and rape; 3) rape and 
oats ; 4) oats and soybean ; 5) rape alone. It was noted that the rape 
alone furnished green feed for a longer period than the mixtures. 

In experiment 17 a comparison between sweet clover and soybean 
pasture showed that the pigs foimd the sweet clover unpalatable. 

194 ~ First Egg-Laying Compstition in France. — Revue de Zootechnic (1) Year 1, No 1, 
pp. S5-87, figs. 2. Paris, October, 1921. 

The first French Fgg-laying Competition was held in 1920-1921, at 
Vaulx-de-Ce may. 

The results were rather poor as was to be expected from hens which 
were mostly from poultry-yards where it had not been possible to select 
for egg-production. 

The lots of fowls placed in the highest classes at the end of the compe¬ 
tition were as follows. 

French Light Breeds. — Tot No. 11 (6 hens) laid 632 eggs of the average 


(1) The object of this Review, which is the organ of the French Office d’Elcvagc ” an¬ 
nexed to the national centre of Experimental Stock-Breeding at Vaulx-de Cernay, is to form 
a link between: 1) French and foreign stock-breeding researches: 2) vScieiitific workers and 
stock-breeders ; 3) Stockbreeders themselves ; 4) French stockbreeders and their foreign cus¬ 
tomers. The Directors : M. Dechvvibre, Professor of Zootechnology at the Ecole nationalc 
d'Agriculture at Grignon, and the “ Ecole nationale vcteiinaire d’Alfort ” and M. Voitellibr, 
Professor of zootechnology, at the " Institut National Agronomique of Paris ” described the 
programme (which includes amongst other subjects, summaries of the results of experiments; 
accounts of scientific researches : practical observations on animal production; bibliogra¬ 
phical reviews, etc.), as follows : An account of the work of the •* Offices agricoles ”, re¬ 
ports of competitions and shows, the publication of the quotations of the chief markets with 
numerous illustrations explanatory of the text, together with information of a technical 
nature and useful suggestions as to the means of making stock-breeding in France pro¬ 
fitable ». 
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weight of 55 gm. The best hen in this class (a Gascon fowl), laid i86eggs 
weighing on an average 54 gm. 

French Heavy Breeds. — Lot No. 46 (Faverolles), laid 557 eggs weighing 
on an average 52 gm. The best hen of this class (a Gatinais bird), laid 
142 eggs weighing on an average 58 gm. 

Foreign Light Breeds . — Lot No. 79 (Ancona) laid 766 eggs weighing 
on an average 59 gm. The best layer in the whole competition belonged 
to this lot. It laid a total of 187 eggs (weighing on an average 59 gm), 
or more than 11 kg. of eggs. 

Foreign Heavy Breeds . —- The Buff Orpingtons laid 508 eggs. Average 
weight 61 gm. The hen placed first in this class belonged to this lot and 
laid 152 eggs each weighing 63 gm. 

In comparing the results obtained for the different breeds as regards 
the French light breeds it was found that out of the 29 lots competing, only 
one gained more than 700 marks, 6 got over 600, 3 over 500 and 14 over 
400. Out of 11 lots of French heavy breeds only one gained over 500 marks 
and 2 obtained more than 400. 

Out of 16 lots of foreign light breeds 1 obtained over 800 marks ; 2 
over 700 ; 4 over 600 ; 5 over 500 ; and 4 over 400. 

Finally, out of 4 lots of foreign heavy breeds, I lot gained over 600 
marks and 1 over 500. 

Thus the light breeds did better than the heavy. 

195 - Note on the South African Bee.— Skufe, S, H., (Inspector of Technical Education) 
in Journal of the Department of Apiculture (Journal of South Africa), Vol. II, No. 4, 
pp. 353 * 357 , 5. Pretoria, April, 1921. 

The breeds of bees reared in Europe and America are rarely found in 
South Africa. Italian bees, which were at one time imported, do not seem 
to thrive. 

The bees usually found in the hives have yellow bands, and belong to 
the Apis adansoni breed that is native to South Africa. Apis unicolor 
is chiefly met with in the Eastern districts; this bee is rarer, and less quiet 
than Apis adansoni , but an excellent worker. 

Natural crosses between the two breeds appear to be of frequent oc¬ 
currence, and in the same apiary workers of both types and intermediate 
forms produced by the same queen are often seen. 

The pure Apis adansoni breed is well adapted to the conditions 
in South Africa ; its characters vary considerably according to the differ¬ 
ent parts of the country. 

.As regards diseases, the European foulbrood, saebrood (1) and para¬ 
lysis have all been observed; American foulbrood has not yet been 
recorded. In order to prevent its introduction a law has been passed pro¬ 
hibiting the importation of bees, honey and wax (2). 


( 1 ) See R. April 1913, No. 398. (Ed.) 

( 2 ) See R. Jan. 1912 , No. 3 . (Ed.) 
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196 - Value of Formaline Vapour as a Disinfectant in Apiculture, Especially in Com¬ 
bating Foul Brood (1). — Bcrchert, a., in Berliner Tieraiztliche Wochenschri/t, 
Year XXXIII, No. 46, pp, 547 - 549 , bibliography of 5 works. Berlin, November, 1921. 

The experiments made by, the author for the purpose of determining 
the efficacy of formaline in the control of foul-brood have shown that the 
action of formaline vapour saturated with water vapour cannot be con¬ 
sidered as satisfactory. 

Honey-combs infected with the spores of bacteria and with micro-org¬ 
anisms in the vegetative state ( Bacillus alvei Watson-Cheyne and Cheshire, 
Bac. alvei Krompecker, Bac. megaterium , Bac. pyocyaneus and Bac. prodi - 
gius) , as well as cultures of bacteria in test-tubes were treated, but it was 
found that the formaline vapour only penetrates into small spaces with a 
narrow opening in such minute quantities that it was impossible to 
be sure of its destructive action. 

Thus honey-combs infected with foul-brood cannot be rendered safe 
by the use of formaline, and treatment with formaline vapour cannot be 
substituted for MassEn's method (2) which consists in destroying the patho¬ 
genetic germs by melting the contaminated combs in a steam cerificator. 

197 - FreshWater Pisciculture in North Africa. —Riviere, c. h., in Revue Agricole de 
VAfrique du Nord, Year XIX, No. 125, PP- 931-934- Algiers, December, 192 1. 

The species of fish found in the fresh or brackish waters of North Africa 
are few in number, and with 2 or 3 exceptions, of little importance from the 
point of view of food. Among the latter are the following: 

1) A trout, Salar macrostigma, rare and only found in the mountain¬ 
ous region of Kabylia, Collo, Bougie and Babors, where the water is cold 
and clear owing to the altitude and the sheltering. This fish lives on 
rocky bottoms and dislikes mud, *and at present has little value as an 
article of food. 

2) The Eel, this fish, which is found frequently enough to be some¬ 
times sold on the markets, is of good quality when taken from clear water, 
especially if it has abundant food. The author reared eels in the Experi¬ 
ment Garden at Algiers putting some of them into muddy water with 
little food, and others into clear water with a regular supply of food; he 
obtained heavier fish with better flesh by the latter method. 

3) The Carp. This fish appears to have been imported to Constan¬ 
tine in 1857, when 40 young carp were sent with other fish by the Acclima¬ 
tisation Society and put into the pond at Djebel-Ouach, where they mul¬ 
tiplied. A certain number of Tench were introduced at the same time. Ten 
years later all the fish in the pond were caught’.there were 307 carp from 18 


(1) Aus clem Eaboratorium fur die Erforschung uiid Bekampfung der Bienenfcrank- 
beiten an der Biologischen Reichanstalt fur Band uud Forstwirkschaft in Berlin-Dahlem. 

{2) Massen, tiber die unter deni Namen ** Faulbrut ” bekannten seuchenhaften Bruter- 
krankungen der Honigbiene, in Mitteilungen aus des Kaiserlichen Biologischen Anstaltfiir 
Land - und Forsiwirtschaft, Heft 7, ate Auflage, 1909. 

By the same author, Weitere Mitteilungen ueber Bienenkrankheiten und ilire Bekampf¬ 
ung. Ibidem, Heft 17, 1919, ( Author's note). 
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to 45 centimetres long and 4 tench of 34 cm., as well as numerous fry of 
both species. 

4) The Barbel, very common, two varieties being found: Barbus 
catiensis and B. setifensis . These fish are as a rule very thin, and more or 
less flavourless. They are very plentiful in the rivers of Morocco. 

From the point of view of food value, none of the other species are of 
any importance, no matter what their surroundings may be. The Chro- 
mis is a fish with the flavour of the Perch, but it never attains a large size, 
and as it lives in the depths of the Sahara, could never be brought to 
market. 

The following are all too small and too rare to have any culinary 
value: Gobius, Cristiceps , Cyprinidon, Gasterosteus brachycentrus, and Tellia 
apoda; the same remark applies also to the rather larger Leuciscus callen - 
sis, an insipid fish only found in the Fast of Algeria. 

Some species seem to have been introduced with a view to acclimati¬ 
sation in Algeria, this was probably the case with the Carrassuis or Cyprin, 
which was found in certain rivers of West Algeria long before the French 
occupation. 

Without any undue confidence in the future of pisciculture in North 
Africa which is poor in clear, deep waters of good quality, it might perhaps 
be worth while to make some experiments in breeding, were it only for the 
purpose of increasing even to a small extent the food supply of certain re¬ 
gions, especially of those at some distance from the sea. East Morocco, 
with its abundant supply of pure water, could provide by means of its re¬ 
servoirs of irrigation water and its barrages, excellent fish-ponds situated 
at different altitudes, while some of the rivers and streams would become 
stocked by the fry that must necessarily escape from confinement. 

Carp and tench could be reared in the quieter waters of the lower reaches 
of the rivers or in lakes and ponds, as long as care was taken to avoid those 
whose waters contain large quantities of sea-salt, or calcareous salts. Trans¬ 
port would not be an unsurmomrjbable obstacle in the way of stocking the 
waters with these two Cyprinidae, for they are strong fish and travel well. 

Suitable surroundings for trout are not so easy to find, and the species 
is more difficult to propagate, as fertilised eggs must be obtained for trans¬ 
port. Thus although the Kabyle trout would almost certainly become ac¬ 
climatised in Morocco, to obtain and transport fertilised eggs would present 
serious difficulties. 

In default of this species, it would seem advisable to introduce the 
fry of the Californian trout ( Salmo irideus), as these have already been 
tried with success, 

19S - Coccids of Cottas Gobio and of Carp Fry. — 1. Gauthier, m., in Compus 
rendus de V Academic des Sciences , Vol. 175, No. r6, pp. 671-674, figs. 6, Paris, Octobei 
16, 1921. — II. I*£ger, I*, and Stankovitch, Ibidem, No, 17, PP- 742 - 744 * October 
24, 1921. 

I. The' author's investigations were undertaken with the object of 
determining 'whether a connection exists between the Coccids of sea and 
fresh-water fish of the same family. He examined the "Miller’s Thumb ”, 
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Coitus gobio I/., a species which, so far as he knew, had never been recorded 
as suffering from these parasites. 

The experiments carried out at the Grenoble Piscicultural Laboratory 
revealed the presence, in specimens of C. gobio from the basin of the Isere, 
of two species of tetrasporous coccidae (genus Eimeria), occurring either 
singly or together in the same host, but differing, from the type attack¬ 
ing the sea-form of Coitus. To the one species, which is characterised by 
its ovoid spores provided with a beak at one extremity, the author gave 
the name Eimeria coiti , the other which is a little larger and has ovoid 
biconical spores, alike at both poles, and otten disposed in the form of a 
cross, he called Eimeria piraudi. 

The author frequently found Eimeria cotti associated with Eimeria 
piraudi in the epithelium of the pyloric caecum and intestines of individuals 
of C. gobi coming from the Turon and the lower Isere. Eimeria piraudi 
had only been observed in the form of oocysts in the digestive tract of Coi¬ 
tus caught in the Isere in the neighbourhood of Grenoble. The oocysts 
are spherical, or slightly ovoid, and vary in size from II to 13pt. 

Of the two forms of Coitus coccids, only Eimeria cotti , a specialised 
type with a tubular process at one pole, is entirely different from the other 
coccids at present known to occur in fresh-water fish. 

A study ot the phytogeny of the 2 species shows that in all probability 
E. cotti is a primary parasite of Coitus whereas E. piraudi , an insigni¬ 
ficant form of a type which is very common in fresh-water fish, would appear 
to be a secondary parasite connected with the adaptation of the genufe 
Cottus to fresh-water conditions of life. 

II. — In certain of the carp-breeding ponds of the South-East, the 
very young fry are often attacked by a coccid which completes its entire 
life-cycle within the epithelium of the intestine, where it multiplies to such 
an extent as to destroy the mucous membrane lining in some places, and 
cause a serious often fatal enteritis which greatly endanger the breeding 
prospects, for the fry that survive remain thin and weakly and their 
normal growth is arrested. 

The authors describe the parasite, which is a new species, and suggest 
fox it the name of Eimeria carpelli n. sp. 

The fact that the same individuals harbour the parasite in all stages of 
development (the multiplication being both endogenous and exogenous), 
shows there is no intermediate host, the young fry becoming infected by 
the spores ejected into the water by diseased individuals. Hence the malady 
could be prevented by hatching and rearing the carp in ponds that have 
previously been drained dry. 

The breeding-fish should be placed as late as possible in the pond, that 
is to say not before the temperature is suitable for egg laying and care must 
be taken to remove them as soon as possible after oviposition. 

Dubisch’s method, which consists in frequently moving the fry from 
one pond to another (each pond having been previously kept dry until 
needed), has the additionaladvantage of providing the fish with surroundings 
entirely free from the germs of infection, and thus protecting them from the 
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intestinal forms of coccidiosis which, even when not fatal, hinder the growth 
of their hosts. In this manner, other factors being equal, the maximum 
quantitative and qualitative yield would be obtained. 


FARM ENGINEERING. 

i99 - Harvesting Sugar Cane by Machinery Advantages of the “ Luce Sugar Cane agricultural 
Harvester”. — The Louisiana Planter and Sugar Manufacturer, Vol. I/KVII, No. 25, machinery 

pp. 396-398, pi. 4, cliagr. 1. New Orleans, Dec. 17, 1921. AND 

implements 

Experiments with the ImCB sugar cane harvester were first started in 
1900-1901 and have continued steadily for the last 20 years with a view 
to perfecting the present standard machine. The present model is now con¬ 
sidered a practical, commercial machine, which will do the required work in 
such a way that the benefits derived from its use, all things considered, are 
sufficient, when represented in money values, to pay the interest charges or 
purchase price, the cost of working and the amortisation charges and still 
leave enough over to represent a fair net return on the initial investment. 

Certain varying conditions encountered in different localities would 
affect the actual saving in cost per ton of cane harvested, e. g. the length 
of rows which has a direct bearing on the daily capacity of the harvester. 

The effect is shown graphically on the accompanying chart of curves. These 
curves also indicate the fact that the weight of cane per unit of area has also 
a direct bearing on the capacity and cost. For cane amounting to 20 
tons per acre and in 1000 ft. rows, the capacity of the machine is approx¬ 
imately 16 % tons per hour at cost'of about 26 cents per ton. For this 
reason it is difficult to state exactly the cost per ton of cutting cane with 
this harvester, though it is evident that the cost is decidedly lower than 
with hand labour. 

Another distinctly advantageous point lies in the fact that this machine 
gives a uniformly lower bottom cutting superior to that made by hand cut¬ 
ting, as the hand cutters invariably leave small stumps of cane in the fields. 

The bottom cutters of the Fucri harvester operate underneath the trash 
mat and cut the stalks of! clean and square just at or below ground level. 

Besides leaving the stubble in excellent condition for the next crop, the yield 
is increased appreciably by the addition of from 2 to 4in. of length to every 
stalk in the field. Careful experiments to determine the amount of the 
actual increase showed that the tonnage is increased by over 5 %. As this 
increase lies in the lower portion of the stalk, where the sucrose content 
per unit of weight is highest, the result is an increase in actual sugar yield 
per acre up about 8 %. * It is estimated that the total amount of cane 
frofn a plantation, being say 25 000 tons from hand cutting, with a yield of 
xo % would give 2 500 tons of sugar. With harvesters the increase in # 
sugar yield (8 %) would be 200 tons. With sugar at 2 x /% cen ^ s P er lb- the 
actual money value of this increase of $10 000. 

Each stalk is handled individually and carried through the machine 
by steel conveyor chains, is topped at the last ripe joint, regardless of the 

[138-19*] 
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length of the stalk, and thoroughly stripped of leaves and trash before de¬ 
livery at the rear. Delivery can be made direct into a trailer which dumps 
the cane in regular piles on the ground or is transferred to mill or cane hoist 
without entailing any hand labour . . . 

The preparation of fields for the use of harvesters is neither expensive 
nor difficult, but necessary requisites are straight, long rows free from 
stumps and stones, while spacing should be sufficiently wide to avoid spool¬ 
ing entanglement with the machine, etc. Trash on the ground presents no 
difficulty, and may be as thick as 10-12 in. Leaning or blown cane is hand¬ 
led by these harvesters as effectively as clean, erect cane. The separator 
plough divides the row which is being worked from the one adjacent 
“ and the pick-up fingers ” lift the stalks to a substantially vertical position 
before the cutters reach the base. 


200 - Apple Packing Houses in the North Western Districts of the United States. — 

Pailthorp, P. R. (Investigator in Marketing of Fruits and Vegetables) and Samson, 
H W., (Specialist in Standardisation), in Fanner's Bulletin No. 120.1, United States De- 
partment of Agriculture, pp. 3-39, figs. 26. Washington. D. C., June, 1021. 

Description of the community packing houses, operated either by co¬ 
operative associations or by individuals in the apple-growing districts of the 
Northwest. The percentage of the crop packed in community houses is 
increasing steadily and estimates show that the amount increased from 
about % of the total crop in 1916 to approximately y 2 of the crop in 1919. 
The same basic principles of construction and equipment are applicable 
to all types of houses and the equipment and methods of operation in the 
larger community houses are suitable to a large extent for use in the ranch 
houses. 

This bulletin deals with the details of construction, arrangement, equip¬ 
ment and operations from the time of receiving the fruit for packing to 
their storage or putting on rail, and is based on a study of the methods and 
practices which have given the greatest satisfaction commercially. The 
figures illustrate the various points in construction including also grading 
belts, packing tables and stands, and suggested arrangements for gravity 
conveyors, elevators, chests, etc. An interesting packing floor plan 
shows the method employed in a well arranged community packing¬ 
house. 

Kg. I here appended, shows the popular type of machine used for 
sizing boxed apples, and Fig. II, two types of lidding presses recom¬ 
mended. 

The machines shewn in Fig. I, are 6 ft. 2 in. wide and vary from 30 
to 52 ft. in length, depending upon the capacity. The smallest model 
* ^is equipped with 8 bins and the largest with 48. They are provided either 
with a canvas sorting belt or with a roller sorting belt regulated by a lever 
operated by the head sorter. Opinions differ as to the relative merits of the 
two types of sorting belts. The sizing unit separates the fruit into 3 grades, 
each of which is delivered into a separate set of bins. The endless carrier 
[193-200] 



AGRIC UI/TUR AI, MACHINERY 


245 


shown in the Fig. is composed of a series of cross rods carried forward by 
2 side chains, and from these are swung canvas-bottomed carrying cups. 
The cups are held in a horizontal position by the supporting prongs which 


Apple Sorting Machine. 





Fig. i. — BXPI^ANA'TION : 

A » Sizing apparatus. 

B “ Sorting belt. 

C — The Shaker. 

D — Detachable plates for the belt. 

slide along the iron side rails. Over each bin there is an opening in the side 
rails which is bridged by the inner bars of simple balancing scales. Afi the 
opposite end of the scale are canvas pockets into which the standard size 

[ 8 * 0 ] 
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apples are placed. All that is necessary in order to make the machine ready 
to work is to place an apple of the desired size in the pocket of the scale, as 
the fruit delivered to the bin will correspond in size to the regulating apples. 
The cups of the carrier receive the apples, and as they move forward the 
supporting prongs at the sides of these cups pass in turn over the inner bar 



Fig. 2 — Press for fixing the covers. 


of each scale until one is reached which is counterbalanced by a regulating 
apple that is slightly lighter than the apple in the carrying cup. The inner 
bar of the scale is then depressed slightly, allowing the supporting prongs 
to pass through the opening in the side rail and causing the rear end of 
the carrying cup to lower gradually, thus delivering the fruit to the loops 
oi webbing which are provided to break the tall of the fruit into the bin 
below. 

With respect to Figs. II and III, the author states that a properly pack¬ 
ed box should have a bulge of 1 % in. in the centre but tapering so that the 
apples in the ends are flush with the top. After lidding the bulge is distrib¬ 
uted equally between the top and bottom. 
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Fig. 3 — Pi ess for fixing Hie covers. 


[ 200 ] 


201 - Five-Curing Tobacco Barns and Packing House. — Jennings, a. c. (Govern¬ 
ment Irrigation Engineer), in The Rhodesia Agricultural Journal , Vol. XVIII, No. 5* 
pp. 520 - 533 , Plans 3 Salisbury, Octobei, 1921 . 

Ill consequence of the increased acreage under Virginian Tobacco 
and the possible need for more flue-curing barns, details of the most ap¬ 
proved type of barns and packing house are here given, the plans and 
specifications given previously in the Rhodesia Departmental Bulletin , 
No. 334 dated Oct. 1919 being now cancelled. The accompanying draw¬ 
ings have been prepared under the advice of H. W. Taylor, Government 
Tobacco Expert. 

The details given include specifications as to site, arrangement of 
buildings, foundations, walls, openings, roofs, furnaces and flues, venti¬ 
lators and tiers. 

As regards the packing house, the details specified for the bams may 
be applied, except where otherwise stated. A description is also added 
of the conditioning cellar built below ground-level under the packing 
house. 

The plans illustrate i) a block of flue-curing barns ; 2) half ele¬ 
vation of back of barn ; 3) half sectional elevation on centre line; 
4) section through furnace, packing house, section elevations and 
plan. 

A list is given of the materials required for a block of 4 drying bams 
(quantity, lengths or size, etc.}, and also for the packing house. 

I] 
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AGRICULTURAL INDUSTRIES. 

202 - The Practical Organisation of Milk Control in Belgium. — Bulletin d& la Com¬ 
mission permanente dn lad, August-Sept ember 1921, pp. 70. Brussels. 

The Permanent Milk Commission gives in this Bulletin a summary 
of the discussions that took place between the members of the Commis¬ 
sion appointed to consider the question of the practical control of milk. 
At the meeting on July 7 1921, the following resolutions were unanimously 
passed by the members present. 

" The Permanent Milk Commission after a through and careful 
study of the practical measures to be adopted for the organisation of 
milk control in order to insure the purity and hygienic condition of milk 
which plays so important a part in the preservation of public health, 
has come to the following conclusions: 

1) It is most desirable that Public Administrations and Agricultural Societies should 
increase and encourage cow-shed competitions. It would be well to resume the keeping 
of Eierdbooks. 

2) All milk control should be founded upon the veterinary inspection of cowsheds 
and milch cows, in accordance with the royal decree based on the findings of the Permanent 
Milk Commission. 

The Permanent Milk Commission is further of opinion: 

а) that with the assistance and under the supervision of the Public Authorities, a 
group of milk producers should be formed of which the members should voluntarily subject 
their cows and cow-sheds to inspection The milk of these cows should be tested from 
the hygienic, chemical and bacteriological standpoints. The producer of pure ".wholesome 
milk should receive remuneration for this control, and this remuneration should be adequate 
and of a public character. 

б ) that the Governing bodies, both official and private, of hospitals, creches and day- 
nurseries, etc., should forbid the use in theii institutions of all untested milk, or of any milk 
coming from dairy-farms where the premises are not subjected at least to veterinary 
inspection. 

c) that the above-mentioned institutions should be provided with the plant necessary 
for keeping milk fresh and in good condition.’* 

203 - A Method for Detecting the Admixture of Goats’ Milk to the Milk of Cows. — 

AusteN, W., in Deutsche Schkcht - und Viehhof Zeitung , Year XXI, No. 25, p. 211. 

Berlin, 1921. 

This method is based upon the fact that the casein of cow's milk is 
completely dissolved by ammonia, whereas the caseiii of goat's milk is 
insoluble in ammonia (1). 


(1) See R, March 1916, No. 342. Another method has been described by A. Gabothuler 
(Zeitschrift fur Untersuchung des Nahrungs- und Genussmittel , Vol. 32, Part. 10, p. 453, 
Berlin, i9 x 6). Goats’ milk coagulates when subjected to the alcohol test, even if the degree of 
acidity is below 8. Milk with ordinary sediment and with a degree of acidity below 8, may 
' be suspected of containing goat’s milk if a piecipitate is formed on the application of the 
alcohol test. The admixture of 30 % is easily detected. By a double alcohol test, the 
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This method does not give any practical values unless the milk is 
normal, that is to say, fresh. In order to keep milk fresh, bichromate of 
potassium is used instead of formaldehyde, which modifies the casein to 
the point of rendering it insoluble in ammonia, even after boiling. 

The milk for the test should be as fresh as possible and free from all 
fat. The skimming is effected in the Gerber tubes generally used for de¬ 
termining the fat content, but they are closed at both ends with indiarub- 
ber stoppers. The fat that accumulated during centrifugation (temperature 
of milk 50° C) in the narrow portion of the Gerber tube is extracted by 
means of a glass tube attached to the sides. The 20 cc. of milk thus treat¬ 
ed are heated in a water-bath at 50-60° C, then 2 cc. of 25 % ammonia 
are added and the mixture is kept at this temperature for half-an-hour, 
care being taken to shake it from time to time. The tubes are next placed 
in the centrifugator with the graduated part turned towards the periphery, 
and centrifugated for some minutes at the rate of 1200 revolutions per 
minute. 

This method gives dependable results in the case of cow’s milk which 
has been adulterated with goat's milk, provided 20 % of the lalter is pre¬ 
sent : below 20 % the results are uncertain. As the qualitative test had 
given very good results, the author tried to apply it in determining the 
amount of goat’s milk in the mixture. Cow’s milk, with the addition of 
respectively 20 — 30 — 40 — 50 — 60 % of goat’s milk, was skimmed, 2 cc. 


addition of io % can be determined. With the alizarol test, woman’s milk becomes violet, 
goat’s milk brownish-yellow and cow’s milk a lilac-red. In the reaction to neutral red sug¬ 
gested by Mono, woman’s milk turns yellowish red, goat’s milk orange, and cow’s milk red. 
By their reaction in the presence of Nile-blue sulphate, woman’s milk (white) can be distin¬ 
guished from cow’s milk (blue) and goat’s milk pale blue. With the ammonia test proposed 
bu U. Umxkoff, woman’s milk assumes a colour varying from pink to violet; the casein of 
goat’s milk swells, whereas that of woman’s milk and of cow’s milk dissolves. In 
CT. Tugendreich’s nitrate of silver reaction, woman’s milk becomes a coffee-brown without 
coagulating ; goat’s and cow’s milk coagulate and the coagulum turns brown later. Stein- 
eggeps’ ammonia method combined with a centrifugal process makes it possible to detect 
even 3 parts of goats’ milk in 100 parts of cow’s milk. 

There is on this subject another study by Pritzder {Ibidem, p 453 * 454 )- The method 
proposed by SteiNegger {Landwirtschnftliches Jahrbuch det Schweiz, 1903, p. 233 and 1904, 
p. 221) has been modified by Pritzler in so far that instead of reaction tubes, Schmid’s 
albuminometer is used. About 22 cc. of milk are centrifugated for 5 to 10 minutes at a 
velocity of 1400 revolutions pet minute; the layer of fat is separated; 2 cc. of concentrated 
ammonia are added to the skimmed milk in the test tubes and the latter are shaken ; , they 
are then kept for half-an-hour in a water-bath at 45 0 C, and centrifugated for 3 minutes 
at 1400 revolutions per minute after which: in the case of pure goat’s milk, theie is a de¬ 
posit of 8-12 cc.; in mixtures of equal parts of goat’s and of sheep’s milk, there is a deposit 
of 4-5 cc, ; in a mixture containing 30 % of goats’ milk, the deposit is about 3 cc.; when there 
is 20-15 %, the deposit is 2.1 cc. and with an admixture of 10-5 %, from 1 to 0.4 cc Some¬ 
times, no deposit is formed when the milk is 24 hours old, but coagulation takes place in the 
addition of 1/1000 of formaldehyde. Goat’s milk, when treated with formaldehyde, behaves 
in the same manner whether 60 hours old or quite fiesh. Cow’s milk gives no precipitate 
after 60 hours on being treated with formaldehyde. {Ed.) 
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of 25 % ammonia added, and the mixture after heating in the water-bath 
was centrifugated for 10 minutes at a very high speed. 

The precipitates in the Gerber tube were very well defined, and on 
being repeatedly measured, gave figures in the following table. 


Volume (in cc.) of the precipitate obtained in different milks. 



Propo tion of goat’s milk in the mixtures 


Pure goat’s 

20 % 1 

30 % 

40 % 

50 % 

60 % 

milk 

j 

0.6 cc. 

1.2 CC. 

1.6 CC. 

2.0 cc. 


5.6 cc. 

0.6 

1.1 

1.6 

2.1 

3-1 cc. 

5 5 

— 

1.0 


2.0 

— 

5-5 

0.5 

0.9 

1 5 

2.2 

— 

— 

— 

1.0 

1.6 

2 3 

3 2 

62 

0.4 

— 

2.0 

— 

3 i 

-— 

— 

M 

— 

—* * 

32 

— 

0-5 

— 

— 

2.2 

— 

— 

— 

0.9 

1-7 

2-3 

33 

, — 

Averages .0.5 

1.1 

1.6 

2.1 

3 -i 

5 7 


Admixtures of 70 — So — 90 % of goat's milk gave very variable 
results. In mixtures containing from 20 to 50 % of goats' milk, ever} 1 " 
additional 10 % of goat’s milk could be determined from an increase of 
about 0.6 cc. in the precipitate. 
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204 - A Theoretical and Practical Study of the Ensilage of Forage Plants and of the 
Adaptation of the Process to the Requirement of Argentina* — Scasso, j. m\, 
Ministerio de Agricultura, Division de Investigaciones agricolas y Estudios especiales 
Ensilage, p. 420, figs. 53. Buenos-Aires 1920. 

This work, which* is principally intended for practical stock-breeders, 
gives an exhaustive description of the different ways of ensilaging forages 
and the qualities of the silage obtained, i>articularly from the point of 
view of the special conditions of stock-breeding in Argentina. Thi is 
the criterion according to which the advantages and disadvantages of each 
type of silo in the different districts are discussed, the choice in each indi¬ 
vidual case being based upon local requirements. 

The theoretical principles of ensilage are also stated, in order to 
serve as a guide for the handling of the forage treated. The practice of 
feeding stock on ensilage is taken into consideration and different rations 
and many subjects suitable for experiment are suggested. The economic 
factor receives due attention in a special chapter, and finally the author 
describes the plants most suited for ensilage, and studies their several pos¬ 
sibilities, advantages and disadvantages. 

The author especially recommends the use of ensilaged fodder in the 
feeding of young steers; he rates its value belo w’that of fresh grass and above 
that of hay. Under the existing conditions in Argentina, more than 45 

[SO3-204] 
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to 50% of the dry matter of grass is lost in hay-making, whereas under the 
most unfavourable circumstances not more than 25 % is lost during ensil¬ 
age. Further, one ton of hay in the rick costs 6 to 7 pesos , but one ton of 
silage only costs from 2.7 to 3.7 pesos . 

The plants most suited for ensilage in Argentina are lucerne, maize 
and sorghum. It would be worth trying in addition clovers, Hungarian 
“ Moka ”, the “ teosinte ” (Euchlaena htxurians) and the sunflower. 
In districts where it flourishes, lucerne in always the best plant for ensil¬ 
age (the native variety which is not infected with Cuscuta should be cho¬ 
sen) ; on clay soils, sulla can very well be planted instead of lucerne. 
Maize should only be given the preference where it is cultivated intensively, 
and already acclimatised varieties must be chosen such as “ amarillo ca- 
nario ”, “ Colorado de Baradero ”, “ piamontes ”, etc. Recourse may be 
had to sorghum in the dry northern and western zones, where the best 
varieties appear to be the Sudanese, “Kafir Standard”, and sugar 
sorghum. Wheat, barley and oats should only be ensilaged when 
drought or locusts threaten the grain production. I/ucerne suits all types of 
silo, while maize is most adapted to cylindrical forms built above ground. 

If lucerne and maize are ensilaged together, the most satisfactory 
proportions ar 2 parts of lucerne to x of maize, if it has not headed, or 
10 of lucerne to one of maize, if bearing hall-ripe cobs. Should the farmer 
have any molasses at his disposal, excellent results are obtained by ensil¬ 
aging 15 parts of lucerne and x of molasses. 

A perfect product results from the ensilage of unchopped lucerne. 
Maize cjm be put whole into the silo, though chopped maize gives better 
results, but it is expensive and works out to about 2 pesos per ton (1 pa¬ 
per peso = 2.20 fr. at par). Should a forage-chopper be bought for the 
purpose, one should be chosen with a large return and spiral rather than 
with flat blades. A forage-chopper cutting up one ton an hour requires a 
23 HP engine. 

Salt is not necessary, but if used, 1 kg. to 1.5 kg. is added per cubic 
metre. 

The author reckons that after deducting the cultivation expenses 
of the lucerne and maize, plus the cost of cutting and transport to the silo, 
x ton of lucerne by the time it reaches the silo costs x.40 pesos in Argentina; 
the cost of maize per ton being 2.59 pesos if cut by machine ; 2.72 pesos if 
cut by hand and 1.74 pesos if cut by the maize reaper-and-binder. One 
ton of available forage (that is to say after deducting the losses sustained 
during ensilage), costs according to the silo used : 

1) pit silo : lucerne : 3,68 pesos , if ensilaged unchopped; 5.46 pe¬ 
sos, if chopped; whole maize, 5.46-5.63 --4.3x^£sos, according to whether 
it is cut with a reaper, a hay-sickle or a binder-reaper; as for chopped maize, 
the first quality costs 6.86 pesos and the inferior quality, 5.85 pesos. 

2) Stack-silo covered with soil , or kept in position by weights : cost of 
lucerne 2.69 pesos ; of maize 4.34 pesos or 3.22 pesos , according to whether 
it is cut by a reaper, or a binder-reaper (for this type of silo, only unchopped 
forage is used) ; 

[*•*] 
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3) a good-sized, wooden cylindrical silo constructed above ground: 
unchopped lucerne 7.01 pesos ; chopped lucerne 8.77 pesos ; chopped 
maize cut with a reaper 10.08 pesos , chopped maize cut with a binder- 
reaper 9.15 pesos (maize used in cylindrical silos above ground must 
always be chopped); 

4) Reinforced-concrete silo : chopped or unchopped lucerne 6.53 or 
4.77 pesos respectively: chopped maize 7,84, or 6.91 pesos, according to 
whether it was cut with a reaper, or with a binder-reaper ; 

5) Reinforced-masonry silo : chopped or unchopped lucerne 6.31 
or 4-55 pesos ; chopped maize 7.62, or 5.69 pesos, according to whether it 
was cut with a reaper, or a binder-reaper. 

The most economical kind is unchopped lucerne silage made in a silo- 
stack. This type should always be made where extensive cultivation is 
practised. 

Stock ought not to be exclusively fed on ensilaged forage as to give 
them nothing else is neither economical nor wholesome. In case of neces¬ 
sity, however, animals while being fattened may be given this food alone, 
if no hay or concentrates can be obtained. No better food exists for milch 
cows that are permanently housed than 15 to 20 kg. of ensilaged forage, 
per head and per day, with the addition of concentrates. If these 
consist of linseed cake mixed with grain, not more than 0.5 kg. per head 
and per day should be fed. 

There is no proof that a diet of ensilaged forage causes abortion in 
females in an advanced stage of pregnancy. To prevent the milk acquir¬ 
ing the smell of theforage, all that is necessary is to remove the milk-pails 
from the shed as soon as the cows are milked. 

The second part of the work contains the answers given by the differ¬ 
ent agriculturists to a form of questions distributed by the Division of Agri¬ 
cultural Research and of Special Studies of the Ministry of Agriculture of 
Argentina. It appears from the replies given that ensilage met with gen¬ 
eral approval wherever it was used. 

205 - Storage of Potatoes, Comparative Effects of Light and Darkness. — Maupas, a*. 
in Journal $ Agriculture Pratique , Year 85. Vol. II, No. 50, pp. 4<)8-.j99. Paris, 
Dec. 17, 1921. 

As a result of the statement made by NoffE to the effect that it is 
more advantageous to store potatoes in darkness than exposed to the light, 
conditions otherwise being equal, Parow made comparative experiments 
with the object of elucidating this question. The details of his work are 
given in Nagel's report in the Zeitschrift fur Spiritus-Industrie, Berlin. 
The following resume is here made by the author. 

Two lots of potatoes, of absolutely identical character, weighing 5 kg. 
each, were placed in a cool (9 0 C) dry open spot on January 11, 1918 
and allowed to remain there until July 22. One of these lots was placed 
in an open case and consequently was exposed to light, the other was placed 
in a closed case, i. e. in darkness. 
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The potatoes were weighed and analysed at the beginning and end of 
the experiment and from the reports made, the following results are dis¬ 
tinctly worthy of note. 

After 6 months storage Open case Closed case 

Iyoss on gloss weight of tubers . . . 

lyoss of starchy content of potatoes . 

Uoss of sugar content of potatoes . . 

It is already recognised that the loss in dry matter from tubers stored 
in a cellar or silo from the beginning of the germination period (end of the 
winter) is greater than the loss resulting solely from respiration. On the 
contrary, light retards germination and may assist in restricting the loss of 
starch content which accompanies the process and results from the forma¬ 
tion of diastases ; darkness is on the other hand, useful previous to germina¬ 
tion, that is to say, it acts only as a contradictory element as regards the 
losses provoked by respiratory phenomena. 

Contradictory results have hitherto been obtained through not making 
a sufficiently clear distinction between diastatic and respiratory phe¬ 
nomena. 

206 - Transport of Market Produce by Aeroplane. — Jattmaust, e., in Revue horticole 
beige , Year 2, No. 12, pp. 169-170. Iluy, Dec. 1, 1921. 

The author states that where it is possible to utilise an aeroplane ser¬ 
vice for the carriage of produce as at London, Paris, Brussels, Amsterdam, 
this form of transport is superior to the railway for high priced flowers such 
as orchids, lilies, roses, etc. Although the cost of airtransport is compara¬ 
tively high, it is certain that the flowers will reach their destination fresh 
and undamaged and that consequently they, will fetch a higher price. 

At the present time an air service for goods has been established 
between Brussels, Rotterdam, Amsterdam, Paris and London : the journey 
from Brussels to Rotterdam takes 1 hoiir 10 minutes ; from Rotterdam to 
Amsterdam, 30 niimites ; from Brussels to London, 3 hours 30 minutes. 
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207 - Formsof Hop Resistant to Mildew ( Sphaerotheca Stumulf) (i).-—S almon, 
T 5 £., in The Annals of Applied Biology, Vol. VIII, Nos. 3-.-1, pp. 146-163. Cambridge, 
Nov. 1921. 

The wild hop (Humnlns Lupttlush.) is composed of a number of forms 
which show distinctive physiological and constitutional characters. 

One of these characters is the grade of susceptibility to the attack of 
the hop mildew ( Sphaerotheca Humuli) ; these characters vary from extreme 
susceptibility shown both in the open and under greenhouse conditions, 
to a high degree of resistance in the open, and complete immunity in the 
greenhouse, with intermediate grades. Out of 291 $ seedlings examined, 
165, or 5670 % showed extreme susceptibility, while 18, or 6.19 % 
were “ commercially resistant The remainder fall into intermediate 
groups. Out of 480 seedlings, $ and <j>, 27, or 5.63 % were completely 
immune, and 7, or 1.46 % semi-immune under greenhouse conditions. 

As a general rule, seedlings immune under greenhouse conditions 
conserve their high degree of resistance in the open. 

208 - Red Currant Varieties comparatively Resistant to American Gooseberry 
Mildew ( Sphaerotheca mors~uvae ) in England. — Salmon, tc. s., and 

Wormald, H., in The Gardener's Chronicle (Third Series), Vrl. I<XX, No. iHot, p. 17, 
figs. 1. Iyondon, July 23, 1921. 

In the fruit plantations at Wye College (Kent), in 1921, an unusually 
virulent outbreak of American Gooseberry Mildew (. Sphaerotheca mors - 
ume) on the gooseberry bushes (Ribes Grossularia) was followed by the 
appearance of this mildew on certain varieties of red currants (R. rubrum ). 
In a border where Allington Pippin apples are interplanted with red cur¬ 
rants, the young shoots of some of the currant bushes were seen on June 
26 to be affected with mildew (Sph. mors. uvae). The effect was easily 
noticeable as the mildewed leaves curled somewhat so as to show the un¬ 
der surface on which large white, powdery patches of mildew were promi¬ 
nent. Further examination showed the presence of the brown, scurf¬ 
like patches of the perithecial stage of the mildew on the young stem and 
the young green berry. 


(1) See also R. Febr. 1918, No. 232. {Ed,) 
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Investigation showed that only certain of the red currant bushes in this 
border were attacked. About 90 % of the border consisted of “ ’Pay’s 
Prolific ”, but the bushes attacked were clearly not of this variety, but 
rogues of various types, and some were probably “ Rab\ 7 Castle The 
affected bushes were interplauted with “Fay’s Prolific” which remained 
immune. 

Another part of the same plantations gave equally convincing evi¬ 
dence of the resistance of “Fays Prolific” to this mildew. A group of 
“ Raby Castle ” bushes were growing near a group of “ Fay's Prolific 
Here again all the “Fay's Prolific” bushes were quite free from attack, 
while the “ Raby Castle ” bushes immediately adjoining were badly 
affected. 

The economic importance of the occurrence of the American Goose¬ 
berry Mildew in the red currant lies in the fact that the winter stage 
(carrying the winter spores or ascosphores) occurs on the leaves, and is not 
confined as is usually the case with the gooseberry, to the stem. Where 
red currants adjoin (a gooseberry plantation, there is a danger of early 
outbreaks of this mildew on the latter, due to the presence in the soil of 
spores conveyed by red currant leaves. Affected shoots of red currant 
should be cut off and burnt before the leaves fall. 

209 - The Efficacy of Fungicidal Dusts for the Control of Wheat Smut ( Tilietia 
Tritici ) (1).—Morettini, A , in Lc Staziom spcrwientah a^rane itahan \ Vol UV, 
Parts 7-10, pp. 293-315. Modena, 1921. 

Prophylactic experiments against wheat smut ( Tilietia Tritici) have 
been carried out since 1920 at the Casalina Agriculturists' Section of the 
“ R. Istituto superiore agrario sperimentale ” of Perugia. The object 
of these experiments was to test the efficacy of the time-honoured copper 
sulphate treatment as compared with the dry or powder method. In addi¬ 
tion to the copper sulphate dust, “ polvere Caffaro ” was also used. The 
physical character and chemical composition of this powder seem likely to 
produce good results. By way of experiment the Caffaro powder was 
mixed with water in the proportions of 1 and y 2 %. Its reaction being 
slightly acid renders superfluous the second lime-milk bath in the case of 
wheat seed that has been already treated by the fungicide. In the control 
copper-sulphate treatment, a y 2 % solution of Cu SO* was used. The 
grain was immersed for 15 minutes, and then immediately neutralised with 
milk of lime. After treatment the seeds were left to dry in the usual- 
manner. 

The powder treatment was carried out in glass balls with a capacity 
of 500 cc. in which the diseased wheat was placed together with the neces¬ 
sary amount of the fungicide and shaken for 3 or 4 minutes. 

Both the copper carbonate dust and the “ polvere Caffaro ” were 
used in doses increasing from 2 to 15 °/ 00 . With 2 °/ 00 of copper carbonate 
there remained, after shaking for 3 to 4 minutes only slight traces of the 


(1) See also R. April 1921, No. 4*9. (Ed.) 
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fungicide, but with larger amounts the residuum increased in proportion 
to the °/ 00 , even after the seed had been repeatedly immersed. With 
“ polvere Caffaro ” the residuum exceeded 3 °/ 00 . Although this powder 
is impalpable like the copper sulphate dust, it adheres much more closely 
to the seeds. Naturally the adherence of the two fungicides, when they 
are equally fine, depends upon the variety of wheat and its hygrometric 
condition. Some of the seed was treated 20 days before sowing, and the 
rest on the day it was put in the ground. A sample of each lot of seed was 
taken, in order to determine its germinating capacity immediately after 
treatment, and at the end of some months. The same measures were 
adopted in the case of the seed treated with copper sulphate and “ polvere 
Caffaro ” (after soaking in water), and the results of the two fungicides 
were compared. 

The wheat used in every case was the hybrid Passerini which had been 
sorted by machine and contained some crushed and damaged seeds. 

In the first series of experiments the wheat was thickly dusted with 
the spores of Till. Tritici , so that the whole mass was of a brownish colour. 
Practically it would be difficult, if not impossible, to meet with seed infect¬ 
ed to this extent, for the mechanical processes of winnowing and sort¬ 
ing partially clean the caryopsids. The experiment was, however, useful 
from the research standpoint. 

In a second series of experiments the wheat was infected with fewer 
spores and the conditions more nearly resembled those that actually 
exist under ordinary conditions. 

The principal points to be determined were : 1) the effect of the fun¬ 
gicides upon the germinating capacity and energy of the seed ; 2) their 
effect upon wheat smut; 3) their influence on yield. 

The following conclusions were drawn from these experiments : 

1) The usual treatment with % % copper sulphate which consisted 
in soaking the seeds in the solution for 15 minutes and removing the aci¬ 
dity of the copper sulphate by means of lime, has no perceptibly injurious 
effect upon germinating power or energy. 

2} The application of powder, whether copper sulphate dust, or 
“ polvere Caffaro ”) in the proportions of 2 to 6 °/o 0 had the same effect 
upon the germinating power of the wheat. Other factors being equal, the 
germination was improved. 

3) In the case of wheat seeds that have been intentionally and ex¬ 
cessively infected with the spores of Till, tritici , treatment for 15 minutes 
with a y 2 % solution of copper sulphate is more efficacious in destroying 
the fungus, than the application of 2 — 4 — 6 %o of copper carbonate or 
“ polvere Caffaro The same applies to the strong doses, viz, those from 
10 to 15 % 0 . 

4) On the other hand, where the wheat was less infected, though 
to a degree much exceeding any infection that could occur naturally, the 
dusting treatment is most efficacious ; 3 °/ 00 carbonate of copper having 
a greater effect on the fungus than spraying with copper sulphate, while 
4 %o “ polvere Caffaro ” is slightly less efficacious. 

[ 309 ] 
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5) “ Polvere Caffaro ” used in the proportion of 4 °/ 00 is a little 
less active than copper carbonate, but does all that is required. 

6) Dusting, whether with copper carbonate, or “ polvere Caf- 
faro ” is equally efficacious, if done on the day of sowing ; it has no inju¬ 
rious action even if carried out eight months previously. 

7) “ Polvere Caffaro ” mixed with water in the proportion of % % 
and applied for 15 minutes behaves like a similar solution of copper sul¬ 
phate and renders superfluous any neutralising treatment with lime. 

As regards the practical carrying out of the dusting treatment, wheth¬ 
er copper sulphate or “ polvere Caffaro ” are used, the success achieved 
on a small scale by mixing the infected seed and the fungicide in little 
glass balls would seem to show that good results might be obtained with 
some adaptation of ordinary movable churns or similar apparatus, or even 
of simpler and cheaper appliances. The chum should be three-quarters 
filled with wheat and the fungicide, so that a few turns of the machine are 
enough to mix them thoroughly. Such an apparatus can be worked hy 
machinery like the sorters used in the mechanical sorting of seeds. In 
the case of small quantities of wheat, use can be made of little barrels con¬ 
taining less than 1 hectolitre and with an opening allowing the wheat to 
be quickly introduced and removed. The wheat and the fungicide can 
be throughly mixed by simply rolling the barrel. 

The author is, however; of opinion that further experiments are re¬ 
quired, both for determining the efficacy of fungicidal dusts in preventing 
the attacks of Till, tritici, and for testing the best apparatus for carrying 
out the treatment. 

210 - Stem-Rust Infection in Wheat in North-Dakofa U, S. — See No, 159 of this 

Review . 
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211 - Phyllosticta Moniemartinii n. sp., a Dauteromyeete Injurious to the, 
Loga.nia.cea. Budd/eia variabilis , In Italy. — Cefebri, r., in Rivista di 
Pafologia vegetale, Year XI, Nos. 9 and 10, pp, 114-1x5, Pavia, December 29, 1921. 

In the neighbourhood of Macerata, three young specimens of Buddleia 
variabilis — a Loganiacea hitherto only grown in gardens as an ornamental 
shrub, but recently recommended for cultivation because of the signal 
service it renders to apiculture on account of its long flowering season and 
the wealth of its floral nectaries — were found at the beginning of the sum¬ 
mer of 1921, to be suffering from fungus attack. Small, irregular patches 
of a yellowish-red colour and surrounded by a narrow whitish halo were 
observed on the leaves, and especially on their edges. Later, there appear¬ 
ed, on the infected part of the leaf-blade, the fructifications of a fungus 
regarded by the author as the pathogenetic agent described by him under 
the name of Phyllosticta Moniemartinii n. sp. The diseased patches sub¬ 
sequently withered and became detached, leaving the leaf riddled with 
holes. At the end of the summer the leaves died and fell so that the shrubs 
became prematurely defoliated. 

Spraying with Bordeaux mixture should be tried as a-preventive and 
curative measure. 
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212 - Fusarium cubense, a Hyphomyeete Injurious to the Banana in Porto 
RlCO. — See No. 277 of this Review . 

213 - Colletotrichum Kaki n. sp., a Deuteromyeete Injurious to Diospyros 
Kaki var. K^iombOy in Italy. — Maffri L., ill Rivista di Patolo^m ve^elok, Year XI, 
Nos. 9 and io, pp. 116-118. Pa’-ia, December 29, 1921. 

A specimen of Diospyros Kaki var. Kiombo growing in the Botanic 
Garden at Pavia has suffered since 1919 from a characteristic disease 
manifesting itself in the form of small patches nearly always occurring on 
the edges or at the tips of leaves, but occasionally found on the blade, 
whence they spread towards the centre and cover a great part of the sur¬ 
face of the leaf. The portion attacked withers and breaks, and finally 
the whole leaf falls. The spots which are of a more or less deep shade 
of hazel brown, are dotted about the healthy portion of the leaf, and stand 
out from the vivid green of its surface giving it a contorted warty ap¬ 
pearance. 

As the patches increase in size, they’ present concentric striae. In 
the end the spreading spots become confluent, affecting a large part of 
the blade and sometimes even covering it entirely. 

Upon these affected patches on the upper surface of the leaf, numerous 
small pustules make their appearance, which when fully grown, are vis¬ 
ible to the naked eye and are the fructifications of the pathogenetic 
fungus. The author speaks of the disease by the popular name of “ mac- 
chie fogliari del kaki *' (leaf-spots of the kaki), and describes the fungus 
as a species new to science, under the name of Colletotrichum Kaki . 

214 - The Oak Oidium on the Chestnut Tree in Emilia, Italy (1 ). — Manaresi, a., 

?a Le Stazioni sperimentali arrarie it a Haw, Voi. 1 , 1 V, Parts '?-io, pp. 289 292. Mo¬ 
dena, T92 T . 

During the second half of July 1921, many young chestnut seedlings, 
which had been sown the previous spring in the forest nursery of Bom- 
biana, in the Commune of Gaggio Montano (Prov. of Bologna), were found 
to have their leaves, and also sometimes their stems attacked by a fungus 
that was identified as being without any doubt Oidium qncrcinmn Thiim, 
a very common parasite of the oak, and occurring in the neighbourhood 
of the nursery on the young oak buds. 

The presence of oak oidium on the chestnut tree had been reported in 
France in 1908, and observed in other parts of Italy besides Emilia, viz,, 
in the vicinity of Savona, Prov. of Genoa (1909), near lake Nemi, Prov 
of Rome (1915), as well as in the neighbourhood of Vittorio Veneto, Prov. 
of Treviso (19x5), but in no previous case had young individuals been at¬ 
tacked. 

In 1911, the parasite was again discovered on strongly growing chest¬ 
nut cuttings at Zocca, Prov. of Modena, towards the end of August, and 
at Fontanelice, Prov. of Bologna, at the end of September. 


(i) Seeatso R. Feb. 1920, No, 264; R. Sept. 1920, No. 922 : R. May No. 56S. (Ed.) 
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According to the author, it is most probable that the parasite over¬ 
winters in the buds of the young host-plant, in which case it would be in 
a position when the spring came to infect the new shoots. 

INJURIOUS INSECTS AND OTHER DOWER ANIMALS 

215 - Artificial Production of “Tipburn” of Potatoes (1). — Fenton, f. x\, and 

Rjessler I. L., in Science, New Senes, Vol. LV, No. 1411, p. v,. Ctica, N Y., 
Jqn. 11, 1922. 

Experiments conducted at the Iowa Experiment Station have shown 
that the Rhynchote Empoasca mali (potato leaf-hopper) is the factor 
concerned with the production of “ tipburn ” or “ hopperburn of the 
potato. Emulsions were made by crushing a large number of adults of 
both sexes in water and small quantities injected into the leaves of po¬ 
tato plants ; in a few days the injury was apparent, similar to., if not iden¬ 
tical with “ tipburn/’ Difficulty was experienced in introducing large 
amounts of the emulsion into the leaf tissue, but enough was injected to 
induce the change. When the emulsion was placed on the leaf and the 
tissue pricked with a fine needle negative results were obtained. Emul¬ 
sions made from crushed nymphs failed to cause damage except in a few 
cases, and even then it was not pronounced. 

That these insects contain some toxic substance was further demons¬ 
trated by placing the residue left over from the insects after the emulsion 
had been poured off on leaf petioles and then inoculated by means of a 
fine scalpel. In every case a lesion was produced, the tissue at these points 
first turning yellow and then brown. Later the cells collapsed, leaving 
a fairly large scar 

Although Bordeaux mixture is toxic to the nymphs, it acts compara¬ 
tively slowly so that by keeping a leaf sprayed with this compound col¬ 
onised by live n3miphs, “ tipburn ” was produced. This would appear 
to show that Bordeaux mixture does not prevent “ tipburn by its 
action on the leaf but rather by its action on the insect. 

216 - Howardula benigna, n. gen. and n. sp., a Nematode Parasite of ZXta- 
brotica viitaia, £>. trivittata and £>. 12 -punctata , in the United 
States. — Cobb, N. A., in Sifen**, New Series, Vol. LI V , No. 1409, pp. 667-670, 
figs 4. Lancaster, Pa. December 30, 1921. 

This article gives a description of the Nematode, Howardula benigna 
Cobb, n. gen, and n. sp. which is common in the body-cavity (abdomen, 
thorax and also the head) of the cucumber beetles Diabroiica viPata , D. 
trivittata and D. 12 -punctata, especially the first. The nematode infests 
the two sexes of its host about equally. 

The new parasite of Diabrotica spp. was first discovered at Marietta, 
Ohio, but subsequent study of its geographical distribution has shown 
that in 1921, it was probably co-extensive with the distribution of its 
main hosts D. vitiata and D, trivittata. 


(1) See IL July * 9 **? No, 2295. {£&) 
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About 1500 individuals of D. viitata were examined ; they came 
from different states of the North-American Confederation (Ohio, Illi¬ 
nois, Maryland, Michigan, Massachusetts, Virginia, Iowa, Mississippi, 
Montana, Texas, Minnesota, Louisiana, North Carolina, Connecticut, 
Alabama) and also from Canada (Nova Scotia and Ontario). 

The nematism is often high and affects on an average 20 % (o % — 
70 %) of the beetles. The insects which come from a locality where they 
are not attacked by the Nematode are larger and more vigorous. Anat¬ 
omical evidence shows the infested female beetles to be less fertile than 
the non-infested. In none of the numerous lots of beetles examined was 
the rate of infestation by any other animal-parasite as high as by How- 
ardula , with the single exception of a 43 % dipterous infestation, but 
no note was made of degrees of phyto-infestation. As many as thirteen 
thousand Nematode larvae have been removed from the body-cavity 
of a single Diabrotica vittata and no doubt the number may go yet higher. 
On several occasions 20 or more adult specimens of H. benigna have been 
taken from a single beetle. Theoretically these should produce some forty 
thousand larvae or more. The older female beetles, when attacked by 
the Nematode, deposit a few to upwards of fifty of the nematode larvae 
with each egg. The grubs soon mature on the eggs or in the soil (where 
they can live several weeks), moult, develop a more perfect spear, and 
by its aid begin to make their way into the body-cavity of the beetle- 
larvae soon after the latter hatch out. It is rather improbable that the 
Nematodes enter their host by way of the mouth and alimentary canal. 

217 - Oriolus Juteolus , A Bird Useful to Agriculture in India. — Fletcher, t, b. 
and Inglis, C. M. in The Agricultural Joiornal of India , Vol. XVI, Part. 3, pp. 231-234, 
1 coloured plate. Calcutta, 1921. 

Oriokis luteolus (the Indian Black-Headed Oriole), has long been 
known in Indian ornithological literature under the name of 0 . meJano - 
cephalus . 

In India it is strictly arboreal in its habits and rarely seen on 
the ground ; it lives chiefly on fruit and the small insects on the leaves 
and stems. 

C. W. Mason examined the stomachs of twenty-three of these 
birds at Pusa, and found that seventeen of them had fed on wild fig fruits ; 
the stomachs of five contained nothing else. The stomachs of the 18 
birds which had fed on insects contained ninety-five, of which four were 
classed as beneficial kinds, seventy-three as injurious, and eighteen as 
neutral. Five birds had eaten insects only. In the Central Provinces, F. A. 
D’Abreu found a Pvralid caterpillar and a Ficus fruit in the stomach of 
one Blackheaded Oriole on Jafiuary 24, 1914. At Pusa, the authors watched 
the Oriole feeding on a mass of mealy-bug clustered on the stem of a 
wild vine growing on Dalbergia Sissoo . So far as agriculture is concerned, 
therefore, this bird may be considered as beneficial. 0. luteolus has never 


(i> See R. July 1911, No. 2295 (Rri) 
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been seen to attack cultivated fruits. This bird is protected throughout 
the year in Bombay, the United Provinces, Bihar and Orissa, Bengal, 
Assam, Burma, Madras and Mysore. 

218 - The Use of Crystalline Ferrocyanide of Potassium as an Insecticide (1).— 

Raybaud, I*., in Comptes rendu s hebdoma da ires de let Societe de Biolo"ie t Vol. lyXXXV, 

No. 33, pp. 9 35 - 937 ’ Paris, 1921. 

The author has investigated the effect produced upon the scale-insect 
Ceroplastes nisei , a common parasite of the fig-tree in Provence, by 
potassium ferro-cyanide applied for two consecutive years according to 
the method adopted in California since 1914 by Sanford (2). 

In February the author selected figtrees with a diameter at man's 
height from the ground, of 0.15 to 0.30 m., and made in their trunks 
a tubular cavity with a lumen of 0.01 to 0.03 m. and varying in depth 
from 0.06 m. to 0.15 m. In the case of some of the trees, the cavity was 
filled with the cyanide, in others it was left empty ; the orifice however 
was always hermetically closed with a cork or wooden plug. A bluish 
liquid was seen to exude from the wound, when the cavity had been filled 
with ferro-cyanide, but not otherwise. Some of the branches of the trees 
containing the cyanide had been affected, and any leaves they already 
bore were destroyed a few days after the operation The buds withered, 
and dried up completly, in the following year, while the branches them¬ 
selves assumed the appearance of dead wood. Any scale-insects that 
still remained on them had also perished, though those on the other parts 
of the tree seemed in no wise affected. All the branches of the fig-trees 
in which the cavity was left empty were perfectly healthy. Thus the death 
of the branches was clearly due to the action of the potassium ferro- 
C3 7 'anide, and the trees appear to have reacted in some way to this toxic 
effect by producing the coloured liquid which exuded from the wounds. 

The author then applied the same treatment to other species : Pinus 
fiinea , P. sylvestris and privet (Ligustrum). These did not appear to suf¬ 
fer in any way though a very small quantity of the bluish liquid (resinous 
in the case of the conifers) was observed to flow from the wound. Two 
of the pines which were covered with caterpillars were not freed from these 
pests, and none of the insects were found dead near the tree trunks, 
although the last year the experiment was made just at the time the ca¬ 
terpillars appeared. 

Without in any way casting doubts upon the results obtained by 
Sanford who experimented upon other trees and other species of para¬ 
sites, the author states that : 1) crystalline potassium ferro-cyanide is 
injurious when introduced into the trunk of the fig-tree ; 2) P, pinea , P. 
sylvestris and privet all seem to resist its toxic action : 3) no toxic effect 
appeared to be exerted upon the caterpillars on the trees treated. 
Whether or not the scale-insects of the fig-tree were affected is a matter of 


(1) See R. Feb. 1915, No. 235 ; R. Oct. 1915, No. 1103; R . May 1916, No. 596* (Ed.\ 

(2) See R. Feb. 1915* No. 235. (Ed.) 
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little importance, seeing that the parts of the tree where the scale-insects 
perished were themselves destroyed. 

The author considers that the toxic effect of potassium ferro-cyanide 
is increased in the fig-tree hy the presence of laticiferous tubes, which are 
absent in the trees which were able to resist the poison. He intends to 
make further experiments with the object of clearing up this point. 

219 - Expsriments in the Control of the Olive-Fly (Dacus Oleae) by Means of the 

Lotrionte System of Traps (“ca pane tie dachieide”), in Spain and Italy (i). — 

l. Aguilo y Gcrsot, J., in Revista del Jmtiluto Aqrtcote Catalan de San Isidro, 

YearEXX, Pait. II, pp. 213-215. Barcelona, Nov. 1921. — II Mamnucci, M., in La 

Nuooa Agricoltnm del Lazio, Year IX, No. 214, pp. 143-144- Rome, Decembei 1,1921. 

I. — In 1921, the campaign against the Olive Fey (Dacus oleae), 
was carried out with great energy in the Province of Tarragona, Spain. 

The control method preferred at Sama Park at Cambrils, was I v o- 
trionte s “ Capannette dachicide ” system. These “ Capanette ” are 
small shelters made of tin, or preferably of galvanised iron, bent into one 
or two ridges, and containing a little bundle of twigs sprayed with a pois¬ 
onous mixture. At Cambrils this method was adopted for two thousand 
olive trees, the roof of the trap being made of uralite. 

A gang of workers was first of all formed to make the bundles of 
twigs and suspend them with wire beneath each “ capanetta ”. By June 
20, each tree was provided with a trap and the spraying with insecticide 
began. 

In the formula used honey was an excellent substitute for molasses, no 
difference in the inherent value of the mixture being caused by the change. 
As the sweetening power of honey is greater than that of molasses, 14 % 
less of honey than molasses is required. The formula used at Sama Park 
was as follows : water 57 litres, honey 18 kg., borate of soda 1 kg., boric 
acid 1 kg., arsenate of soda 1 kg. 

The insecticide is sprayed upon the twigs fixed to the trees beneath 
their “ capannetta ”, by means of an ordinary knapsack-sprayer used 
for vines. A man can treat over two hundred trees per hour, and with 13 
litres of the insecticide (the capacity of the sprayer) he sprays 215 " ca¬ 
pannette ”, i. e. 215 trees. On the 8 th , i8 tu and 20 th of July, August and 
September the twigs were sprayed a second time ; they were treated twice 
only in October, viz., on the 8 th and 28 th . 

This experiment proved that the adoption of the Totrionte method 
entirely protected the olive-trees of Sama Park from the attacks of 
the “ fly”. In point of fact, however, owing to the meteorological con¬ 
ditions obtaining in 1921, the season was not a favourable one for 
the increase of the parasite. Still, the Sama trees were free from attack, 
whereas those on other estates where the same system had been negli 
gently carried out, or wholly omitted, suffered from the Olive-Fly to 
a small extent. 


(1) See also R. July 1911, No. 3369; R. Marcli 1913, No. 323. (Ed.) 
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The cost of spraying is as follows : 


2000 <f capannette . 940 pesetas 

affixing capannette to trees. 150 » 

130 kg. of insecticide. 75 » 

Wages paid for spraying. 15 » 


The cost price of the substances used for the spraj^ were : honey, 2 
pesetas per kg., borate and arsenate of soda, 2.50 pesetas per kg., boric acid, 
4.50 pesetas per kg. 

As the “ capannette " when once fixed on the trees, last for some years 
and the depreciation extends over five years, the cost per olive tree may be 
estimated at about 0.11 pesetas per annum. This also includes the cost 
of the wire used for suspending the traps from the trees. Thus in the case 
of 2000 olive-trees, the outlay according to the above figures, would be : 

Depreciation of the capannette n and wire and fixing 


of the same. 220 pesetas 

1300 kg of poison anixturc . 750 » 

Wages paid for control work. 150 » 


The cost per 100 trees would thus be 56 pesetas, and if 20 % is sub¬ 
tracted for the increased price obtained for the fruit, the outlay per tree 
would be reduced to 45 pesetas, or 0.45 pesetas per tree. 

The prices quoted above for the insecticide are a little higher than the 
normal; it is clear, that, if the ingredients had been bought in large quanti¬ 
ties by agricultural S3mdicates, or official institutions, and distributed to 
the agriculturists, the expense could have been reduced 20, or 25, %. 

II. — Report on the results obtained in Italy in the control of the 
Olive fl3 7 by the Lotrionte method. 

This work was begun in 1921 in the experimental olive 3 r ard of the 
“ R. Scuola pratica d'agricoltura ” of Rome {farm of S. Alessio in the 
Campagna Rom ana) . 

In 1921, Prof. Lotrionte wished to try a better j>oison mixture and 
also a new type of capannetta” of a very simple kind,made of strands 
of reeds bound solidl3 r together with string. The insecticide is directly 
applied to the inner surface of the bell-shaped “ capannetta ” to which it 
adheres better owing to the larger surface presented by the numerous proj¬ 
ecting courses of the material. Such a “ capannetta ”, which can last well 
for two years, is cheaper than the original type with a tin roof, and offers 
two distinct advantages : it does not get heated by thesnn and thus provides 
a more agreeable refuge for the " fly 99 ; it excites less suspicion in the in¬ 
sects which alight even on the outside of the trap, for which reason the 
exterior also should be sprayed a little each time when the interior is 
treated. 

These “ capannette are easily sprayed with an ordinary sprayer 
with intermittent action. 

The insecticide remains in excellent condition fox over twenty days 
on the surface of the “ capannette ”, because it is very hygroscopic and 
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viscous, and contains no putrescent substances of which the odour would 
serve to repel instead of attracting the “ fly 

The experiment was carried out 011 700 average-sized trees (average 
diameter of foliage 5m.), belonging to the College experimental oliveyard, 
and on 300 other trees in the neighbourhood, which were all that remained 
of olive-yards that were in course of being abandoned. 

Only 700'“ capannette ” were used and none were affixed to small 
trees or specimens without fruit. Several control olive-yards were employed, 
these lay to the North-West, North-East and South-West respectively. 
The first (Lazio farm), contained a little over 200 trees, the second (Tor- 
lonia vineyard) had over 400, but both were about one kilometre from the 
experimental ground. The third, a larger oliveyard with over 1000 trees 
belonging to the Cecchignola farm, was about two kilometres distant. In 
the other directions there were no olive-trees within at least three kilome¬ 
tres. The zone treated was thus well isolated. The special Lotrionte mix¬ 
ture was applied four times to the “ capannette ” at the following periods : 
1) June 30-July 2 (it took three days to attach the “ capannetta ” 
to each tree, for this was done by two of the college pupils during the af¬ 
ternoon hours set apart for field-work) ; 2) July 25-26 ; 3) September 12 ; 
4) October 4-5. 

Between the middle of July and the end of August, two sprayings of 
acid Bordeaux mixture were also given for the control of “ Occhio di pa- 
vone dell'olivo ” [Cycloconium oleaginum ). 

The insecticide used in this experiment was composed of : 50 % glu¬ 
cose ; 2 % glycerine; 2 % boric acid; 2 % borate of soda ; 2 % arsenite 
of potash; 2 % extract of Gorgonzola. Prof. Lotrionte is trying other 
less costly and more deadly formulae, and will make them known as soon 
as his researches and the experiments which he is carrying out are com¬ 
pleted. 

On November 10, a Commission was formed consisting of Professors 
B. Grassi, Director of the Institute of Comparative Anatomy of the Royal 
University of Rome, and of the annexed Laboratory of Agricultural Ento¬ 
mology ; A. Mango, Royal Inspector of the Diseases of Plants, and M. Ma- 
rinucci, in his two-fold capacity of Director of the“ R. Scuola pratica d’agri- 
coltura ” of Rome and representative of the " Societa nazionale degli 
olivicoltori ”. 

According to the statements in the report of the Commissioners, the 
fruits of all the trees in the zone treated (experimental olive-yard), were 
fine and free from injury, except for the bruises caused by the hail of Sep¬ 
tember 22. It is noticeaWe that this observation applied as much to olive- 
trees with large fruit containing a quantity of juicy pulp and to the “ ros- 
ciola " variety, which has small olives that are soft and juicy, and hence 
very liable to the attacks of the “fly”, like other varieties with average 
sized or small olives. 

Samples were taken from many trees of different varieties growing in 
the zone treated and from these an average sample was made. This when 
examined on the spot, gave the following results: perfectly healthy olives 
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free from the “fly ”, 95 % ; olives attacked by Dacus oleac 2%. The 
Commission also noted that the ptilp of tlie few olives attacked was as a 
rule but little affected, so that it could still yield much oil of a good quality. 
Few of the fruits had fallen, and even those on the ground were found to be 
free from the insect. 

In the first control olive-yard visited (the Torlonia vineyard), the 
Commission immediately found the trees to be severely infested, especially 
those bearing large and medium-sized fruits, 90 to 100 % ot which were 
attacked. From 30 to 40 % of the very small fruits of the “ olivastri 
(seedling trees that have not been grafted) harboured the pest, although 
they are usually left untouched or slightly injured, either because they 
gave little pulp, or on account of their late ripening. Samples were also 
taken from many varieties of trees in this control olive-yard, and an 
average sample made, which on being examined in Rome at Prof. Grassi's 
laboratory, gave the following results: sound olives 23 %; olives attacked 
by the “ fly ” 77 %. The observations made in this oliveyard together 
with the results of the laboratory examination of the sample of olives 
gathered, showed that : 1) The few olives that were not attacked by the 
“ fly ” grew on “ olivastri” and other kinds of olive-tree with small late- 
ripening fruits : 2) the infection in the case of trees with large and average 
fruits was never below 90 % ; 3) the pulp of olives infested by t)acus oleae 
was, for the most part eaten away and much damaged, so that it yielded 
only a little oil of poor quality. 

The sample of olives taken from the control olive-yard at the Fazio 
farm was examined by Prof. Grassi with the following results : sound oli¬ 
ves 1 % : olives attacked by the “fly ”, 99 %. 

The olives gathered in the third control olive-yard (Cecchignola farm), 
were also found by Prof. Grassi to be seriously attacked by the pest. No 
percentage was however calculated, as the crop was rather small and all 
produced by " olivastri”. 

The very high proportion of infected fruit on the Fazio farm is partly 
attributable to the small yeld of the trees, which had borne a heavy crop 
the preceding year. The pulp of these olives was so much destroyed 
that only a little oil of bad quality could be obtained. 

As a result of their observations and the data collected, the Commission 
concluded their report with the statement, that the experiment made in 1921 
at the experiment olive-yard of the tc R. Scuola pratica d'agricoltura ” 
of Rome had been most successful and that without doubt the system of 
control adopted is as efficacious as it is practical. 

220 - The Potato-Tuber Moth {Phthorimaea operculella), in the Department 
Of Herault (1). — Lichtenstein, J., and Gjrass£, P., in Bulletin de la Society en*o- 
mologique de France, No. 18, pp. 267-268. Paris, 1921. 

The author considers' that the potato-tuber moth (. Phthorimaea oper¬ 
culella , Zeller), found its -way into Dr6me and Herault through consign- 
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(1) See also R< January 1920, Nos. 54 and 150 ; R. May 1920, 3 So. 6on ; /?, Apiil 1921, 
No. 443. (Es>) 
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rnents o* infected potatoes. Potatoes containing the larvae of the moth 
were actually observed on the market at Montpellier, but the origin of the 
vegetable could not be exactly determined. Further, all the stored pota 
toes from a consignment coming from Montpellier itself were found to be 
infested. The moths were just emerging, for the authors saw some of them 
flying in the garden. Potatoes are not cultivated on an extensive scale 
in the district of Montpellier, but a certain number are grown by local 
gardeners, and large stocks coming from different regions are stored to 
supply the town. From the imported potatoes the moth could therefore 
easily penetrate into those parts of the Department where farm crops of 
these vegetables are raised. Hence, it is most important that its first 
appearance should at once be reported,and the infected tubers either des¬ 
troyed, or covered with sand in order to prevent the emergence of the moth. 

221 - Cerop/astes sp., a Scale-Insect Injurious to the Mate ( Ilex paragua- 
riensis ), in the State of Parana, Brazil. — Chacaras e Qmntaes, Year xii, 
Vol. XxV, No. 6, pp 467-468, iig. 1. Sao Paulo, December 15, 1921. 

Among scale-insects lately reported as harmful, one new species has so 
far not been specifically determined : it belongs to the genus Ceroplastes 
and was discovered in the State of Parana, where it attacks the mate ( Ilex 
paraguariensis). 

The branches and leaves of the host-plant assume a blackish colour, 
and the leaves, especially on their upper and the edges of their lower sur¬ 
faces, are covered with black, apparently sooty,’ powder formed by the 
mycelium and fructifications of a Perisporiacea (sooty mould), the growth 
of which is encouraged by the secretions of the scale-insects that adhere to 
the branches of the tree. 

The following formulae are most commonly employed in the control of 
Ceroplastes : 

1) black soap, 500 gm.; crude petroleum, 8 litres ; water, 4 litres 
to be used for as a spray. 

2) paraffin, 500 gm., vegetable oil of any kind, 800 gm. ; ordinary 
soap, 1 kg. ; water, 4 litres to be applied directly with a brush, or used as 
a spray. 

Another treatment consists in cleaning the infected parts of the plant 
with soap, or tobacco extract, applied by means of a coconut brush or 
metal glove. 

As the scale-insects increase with great rapidity, it is advisable to take 
the following precautions : 

1) To keep the plantations as clean as possible ; 

2) To remove and burn all infected trees. 

222 - Lochmaea sanguinolenta , a Coleopteron Injurious to the Melon In 

Catalonia, Spain. — Aguilq, J. in Agricultum , Year V, No. 15, pp. 354-355, fig. 1. 

Barcelona, 1921. 

In September 1920, a whole crop of melons in the Province of Tarra¬ 
gona was completely destroyed by the Coleopteron, Lochmaea sanguino¬ 
lenta Fabr., which had not previously been reported as injurious to 
Cucumis Melo 
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The beetle devours the shoots and leaves of the plants while still 
quite young thus arresting the growth of the seedlings, which succumb to 
its persistent attacks. The few plants that survive are wealdy and bear 
very few melons, which are of small size and acid flavour. L. sanguino- 
lenta also frequently deposits its eggs on the leaves of its host, and as the 
larvae when hatched live entirely on the subterranean portions of the melon, 
the plants soon perish. 

The following formula has proved efficacious in the control of the insect: 
400 gm. of arsenate of sodium anhydride containing 60 % arsenic acid, 
1 hectolitre of water, and 1 kg. slaked lime. Two sprayings at an interval 
of 5 or 6 days are sufficient. 

223 - Xylostodoris lateolas , a Rhynchote Injurious to the Palm Oreodoxa 
regia, in Florida. — Moznette, G F , in The Quarterly Bulletin of the State Plan 
Board of Florida, Vol. VI, No. 1, pp 10-15, pi. 3- Gainesville, Florida, October 1921. 

The presence of a Rhynchote causing great injury to the palm Oreodoxa 
regia has been recently reported from South Florida. The insect was 
described for the first time in October 1920, under the name of Xylosto¬ 
doris hiteohis Barber, from specimens collected at Santiago de las Vegas 
(Cuba), where the pest also dees great damage to the same palm. 

In March 1920 the author received from Coconut Grove (Florida), 
portions of leaves of 0 . regia that had been seriously injured by an insect 
which he recognised as Xyl. lateolus. This is the first time that the rhyncote 
has been reported as occurring in the United States. 

The insect attacks only the young and tenderest segments of the 
leaves of the top of the tree and of any rachis that is not unfurled. Since 
it shuns the light, it abandons the leaves as they begin to develop. A white 
.spot forms on the leaf-segment attacked, after the puncture made by the 
Rhynchote in order to extract the plant juices upon which it lives. The 
spots increase in number and coalesce and the injured portion of each seg¬ 
ment turns brown and dies. 

The palm therefore soon assumes a very unsightly appearance. 

After making many preliminary control experiments on small speci¬ 
mens of O. regia , living in the open and infested with the parasite, the author 
found that a mixture of one part of 40 % sulphate of nicotine in 1200 parts 
of water gave excellent results, for it killed the insect without doing any 
perceptible injury to the young growing tissues of the palm. Some fish- 
oil soap was added to this mixture (2 kg. being introduced into a recept¬ 
acle having a capacity of 450 litres). A subsequent investigation of the 
palms that had been sprayed showed that 75 % of the insects succumbed 
to the first application. A second treatment was effected a week later 
which practically freed the palms from the insects, so that the trees be¬ 
gan to put forth new, vigorous, healthy and handsome leaf-segments. 

224 - Insects Injurious to ths Banana in Porto Rico. — See No. 177 of this Review. 
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interruption and with the greatest attention from sowing to harvest. 
The first appearance of the pustules of the different forms of rust was es¬ 
pecially noted and also the manner and intensity of their development . 
Every week or fortnight and in some cases every day, similar observations 
were made. These studies gave important and unexpected results. The 
date of the appearance of the pustules belonging to the same species ol rust 
varied considerably with the different cereals, and often even on the several 
lines or kinds of the same cereal, and upon sowings made at different times, 
although the seedlings might be growing side by side. The difference in 
the time of the outbreak of the same type of rust, such as blacklist ( Uredo - 
graminis), was especially striking in the autumn and spring-forms of the 
same cereal, e.-g. wheat, although these varieties were only a few metres 
apart. 

At the same time that these observations were being made in the ex¬ 
periment field, very extensive infection experiments were carried out in 
the greenhouse. It was found that when growing in the experiment field 
rye attacked by black rust was unable to transmit this disease to either 
wheat or oats, even if cultivated side by side with them. Thus the forms 
of black rust affecting various cereals would not appear to be absolutely 
the same. In the morphological species of Puccinia graminis , several 
biological races or specialised forms ( formae speciales , f. sp.) are to be re¬ 
cognised ; amongst these are found (in Sweden): i) f. sp. Secalis on rye and 
barley as well as on certain other gramineae ( Triticum repens , Elymus are - 
narius , etc.), 2) f. sp. Avenae , on oats and some other gramineae ( Dactylis 
glom&rata, Alopecurus pratensii, etc.), and 3) f. sp. Tritici , on wheat and 
occasionally attacking very slightly rye, barley and oats. Mention cannot 
here be made of the specialised forms of certain species of the genera Air a, 
Agrotis y Poa } etc. 

It must, however, be admitted that the infection cultures made in the 
greenhouse did not explain all the unexpected results obtained in the expe¬ 
riment field. This is especially the case as regards the late appearance 
in summer and autumn of the primary pustules of various kinds of rust. 
The first pustules of black rust are seen — not counting outbreaks occur¬ 
ring in the immediate neighbourhood on the barberry — on autumn cereals 
in the middle of J uly, that is to say at least 9 to 10 weeks after the thawing 
of the plants which have over-wintered, and a week to a fortnight later, on 
spring cereals viz., 10 weeks after sowing. 

It was observed at the same time that the primary rust pustules only 
made their appearance at the moment when the growth of the host-plant 
was nearly finished. 

The differences in the first appearance and the vital force of the .same 
form of rust in different years, were also remarkable and not easy to 
explain. An attempt was made to account lor then by the. dissimilar 
meteorological’ conditions existing during these years, but without success. 

The fact that in the case of certain forms of rust — for instance Uredo* 
glumarum — the uredosporeproduction was enormouSy whereas the germinat¬ 
ing and infecting capacity of these spores were as a rule very slight, capri- 
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cious, and without any apparent effect upon the spread of the disease, 
also remained an inexplicable phenomenon. 

All these observations taken together led the author to look for another 
source of the appearance and propagation of the disease viz., a disease 
germ present in the plant itself. 

b) Latent and Plasm ic Life of the Fungi. 

“ Die Getreideroste ” (Stockholm) was published in 1896 and con¬ 
tained all the chief results of the new experiments that had been obtained 
up to the summer of 1894. Thoughout the book, runs like a red thread, 
the idea of an internal disease-germ inherited from the mother-plant and in 
many cases causing the outbreak of the disease. This view was stated 
publicly and definitely for the first time, at the Annual Meeting of the Agri¬ 
cultural Academy of Sweden, on January 28, 1897, and was repeated sub¬ 
sequently at the “ Academie des Sciences ” of Paris on March 1, and at 
the German Botanical Society at Berlin on the 24 ih the same month. 

The author had sought in vain to prove by microscopic investigation 
the presence of those internal disease-germs. He certainly discovered 
in the peripheral tissue of wheat seeds that had been shrivelled and de¬ 
formed by yellow rust, a well-developed mycelium and sometimes even 
clusters of winter spores, but all attempts to find a mycelium in the embryo 
itself while still enclosed within the seed, or in the seedling, continued fruit¬ 
less. It was only towards the time when the spots of rust began to appear, 
4-8 weeks after sowing, that a mycelium of this character was to be discover¬ 
ed, and even then, it occurred only in the immediate neighbourhood of 
the spots. 

The author then put forward the bold hypothesis that the fungus had 
hitherto led a latent plasmatic life within the protoplasm of the host, living 
with it in a state of symbiosis to which the author gave the name of My¬ 
coplasma. At a certain time and under the influence of external agents, 
these two intimately united plants separate, and an intercellular mycelium 
which produces visible pustules of rust soon makes it appearance. 

In the work “ Stir Vorigine et la propagation de la rouille des ccreates 
par la sentence “ (Ann. Sc. Nat., Paris, Ser. 8, Vol. 14-15, 1900-1901), 
a large number of experiments in support of the new theory 
are described. The author, however, not being entirely satisfied 
with the K&sults of the isolated cultures made from 1892 to 1898, 

' of which a detailed account is given in the book, and realising 
that insurmountable difficulties might lie in the way of the solution 
of the problem by means of pure cultures made in special boxes 
and protected from external germs of disease, decided to employ the modem 
cytological methods of fixing, mounting and staining certain parts of the 
organs attacked. At this time the author had the good fortune to have 
as his collaborator G. FischeER, now professor of Botany at Hohenheim 
(Wiirtemberg) with whom the experiments were carried out in common 
during 1902 and 1903, and later by the author alone. The results of these. 
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investigations are published in the series “Uber das vegetative Lebender 
Getreiderostpilze (I-IV K. Vet. Ah. Handl. Stockholm , 1904-1905). 

From a minute examination of microtome sections of the leaves of 
autumn wheat, the pieces having been fixed and set in paraffin on Octo¬ 
ber 6,14 and 22,1902, and April 22, Majr 29, June 5,11 and 18, and July 4, 
1903, it was again clearly shown that there was no trace of mycelium which 
could explain the reappearance of the disease the following year. Descrip¬ 
tions and drawings were given of the different phases of the evolution of 
the intracellular mycoplasm as well as of the course of the fungus in the 
intercellular spaces. The different stages of the evolution of the intercel¬ 
lular mycelium up to the eruption of the pustules, were also described and 
figured. 

The author’s theory did not, however, meet with approval, as can be 
readily understood, for the new doctrine was contrary to all the dogmas of 
the texc-books, and to the opinions of every lecturer on the nature and pro¬ 
pagation of cryptogamic diseases generally. The new views were regard¬ 
ed as heretical from the beginning, and they were to be combated by 
every means, legitimate or illegitimate. The author has replied in a se¬ 
ries of publications to all the criticisms advanced up to, 1911, and 
has now in the press a book answering the criticisms made in frecent 
years. 


B. — The rust of the maevaceae. 

Amongst the best-known species of rust there is one nearly resembling 
the rust of cereals, the Puccinia Malvacearum Mont, (rust of Malvaceae). Its 
resemblance to the disease of cereals led the author to study this fungus 
and he has carried on his investigations from the beginning of the century 
i. e. tor about 20 years. The results obtained during ,the first ten years 
are described in the book entitled “ Der Malvenrost M (K. Vet. Ak. Handl. 
Stockholm, 19x1), and he is about to publish shortly the results of the last 
ten years' experiments, in the work “ Das Deben des Malvenrostpilzes 
(Puccinia Malvacearum Mont.) in und auf der Nahrpfianze (K. L. A. 
Handl., Bd. 62, No. 5). These investigations have proved that this fungus 
also has a mycoplasm stage. The origin of this plasms, that is to say, the 
entrance into the host-plant, has also been satisfactorily explained by 
these researches. * 

Proof has been given of the existence of two forms of spores similar 
from the morphological point of view, but differing biologically. One 
appeared a) on young plants of hollyhock that had just been raised viz, 
on plants in the autumn (September-October) of their first year, and 
b) on hollyhocks that had overwintered, viz., plants in the autumn (August 
to October) of their second year. These two forms of spores only occur¬ 
red in hollyhocks belonging to a diseased line. The second form was called 
by the author autumn spores. The first appears some years in spring or 
summer, after a free interval of 3 to 6 weeks, in May and the last 
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week in July, on plants that have over-wintered. These are the summer 
spores (1). 

The autumn spores can germinate in two ways. If they find themselves 
immersed in water, for instance at the bottom of a drop of water, they ger¬ 
minate by putting forth long filaments which are at first slender and 
straight (Fig. 1 a x a 2 ), and later become curved at the tip (fig. 1 b 2 ). The 
terminal, very short articulations break up and form conidia (fig. 1 b 2 ). 

If, on the contrary, the spores are situated on the surface of a drop 
of water, or in air saturated with water vapour they germinate by emitting 
short, broad promycelia curved at first (fig. 2 a) and bearing sporidia 
(fig. 2 b). 

The summer spores on the other hand, always germinate — in water 
or in damp air — in the same manner, by putting forth long filaments and 
uomdta. 

After inoculation, the sporidia send through the wall of the epidermis 
a vesicular filament giving rise to a mycelium in the tissues in the neigh¬ 
bourhood of the leaf, and after 10 days new spots of rust; the conidia dis¬ 
charge their contents in the form of a mass of plasm into cells of the 
epidermis in order as it would appear, to take entire possession of the leaf 
and there lead a mycoplasmatic life. After such an inoculation, no trace 
of rust pustules is visible for weeks. 

In addition to diseased lines of hollyhock, there are also healthy lines 
that remain immune throughout the whole time of their growth. A 
healthy line can become infected if it comes up in spring or summer next 
to an infected one. A diseased line can however regain its health, if the 
vital energy of the fungus becomes exhausted. 

C. — Potato mildew. 

Ivit: J 32 riksson\ Developpement primairc du Mildiou {Phy tophthora infestans) au cours 
de la vegetation de la pomme deter re. Rev. gener. de Bot. Vols. 29 and 30. Paris, 1917-19x8. 

Since Phytophthora infestans Mont, invaded Europe, in 1845, there 
has been an annoying hiatus in our information respecting the life cycle 
of this fungus. The overwintering of the parasite and its reappearance 
in the potato-fields the following year are facts that have not been ex¬ 
plained. About 1875, a great discussion arose on these subjects among 
scientists. Some investigators believed they had found in certain diseased 
portions of the plant oospores (resting-spores) of which the function was 
to insure the continued life of the fungus. Others on the contrary denied 
this explanation and maintained that the oospores which had been found 
did hot belong to this fungus but were those of another peronosporacea 
belonging to the genus Pythium, their presence in the microscopic prepara¬ 
tions being accidental. The German Professor, Anton De Bary, the 


(1) Twice (1914 and 1916), the author observed that the production of autumn spores 
continued to the spring and throughout the summer of the following year. 
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most eminent mycologist of the daj", was requested by the British Royal 
Agricultural Society to investigate the matter. In a work published in 
1876, De Bary pronounced in favour of the second opinion and his view 
was accepted almost universally. 

It was clear that no light was thrown by this verdict on the re-ap¬ 
pearance of the disease, but that on the contrary the solution of the 
problem was deferred until a distant future. 

At the beginning of this century the study of the development of the 
disease entered on a new phase. In North America, and also in England, 
from 1904-1915, new and extensive researches were set on foot for the pur¬ 
pose of filling up the gaps that still existed in our knowledge of the disease, 
with a view to finding a better point of departure for its control. The 
chief method adopted in these experiments was the growing of pure cultures 
of the fungus from one year to the next on artificial media. In spite of 
every effort however the question of the over-wintering of the fungus still 
remained inexplicable. 

In 1915, the author himself made this disease the object of the most 
careful researches. For the subject of his investigations he chose the 
spots of the primary disease (fig. 3), appearing in Sweden on the leaves 
of potatoes in the open field from the middle of July to the beginning of 
September, three or four months after the tubers had been planted. In 
1905 and 1911, very small pieces of the rust spots and of the green tissue 
surrounding them as w T ell of still healthy leaves, were fixed, embedded, 
cut and stained according to the ordinary cytological methods. The mi¬ 
croscopic analysis of these preparations afforded very instructive results. 

The first important discovery was of well-developed oospores (fig. 4 b) 
in the withered or half-withered parts of the spots. These oospores were 
globular, 20 to 38 p, in diameter, and surrounded by a thick smooth 
membrane. They occurred either singly, or in groups of 2 or 3 in the re¬ 
mains of the spongy parenchyma of the leaf. Their fomation is preceded by 
the fusion of a male organ (antheridium), and a female e organ (oogonium) 
(fig. 4 a). In sections containing these spores their germination could 
also be observed. These oospores germinate successively. They must 
not be regarded as resting-spores, for they are on the contrary true 
summer-spores. 

In germinating, the spore, which is either undivided or differentiated 
into several portions, puts forth through the neighbouring stoma, one or 
more slender processes (fig. 4 c), which will form the aerial mycelium and 
have the method of branching characteristic of Phytophthom. 

In order to learn the true manner in which the fungus overwinters, 
it was necessary to discover the origin of the primary mycelial filaments, 
and for this purpose to examine all the zones of the leaf spot. This inves¬ 
tigation gave positive results. In certain cells of the peripheral zone of the 
spot, a characteristic structure of the protoplasmic mass differing from 
the normal structure of the plasm was found. By the help of a high power 
of magnification, this plasm was seen to contain numerous minute black 
dots dispersed amongst the chlorophyll granules. In other cells of the 


i 
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various zones of the spot, and in the dark-green region surrounding it, 
all the successive metamorphoses of the plasmic body- could be followed, 
from the disintegration of the chlorophyll granules and the appearance of 
the nucleoli, to the passage of the plasm through the cell membrane into 
the intercellular spaces of the tissue, there to form the primary mycelial 
filaments. Some of the branches of this mycelium form antheridia and 
others oogonia. 

In the author's opinion, there is no doubt that two different organisms 
are present in this plasmatic mass (one forming part of the plasm of the 
host and the other that of the fungus), in a condition of intimate and 
latent symbiosis — the mycoplasm of the author. 

By means of the researches just mentioned, the life-cycles of this 
fungus has been followed to its close. 

It only remains to be discovered how the plasm enters into the mother- 
plant and lives there and whether a development more or less similar 
to that just described, but independent of it, takes place in the seed tu¬ 
bers during spring and summer. This is not improbable, seeing that the 
tuber is the organ by which the vitality, not only of the potato-plant, 
but also of the fungus parasitic upon it, is carried on from one year to the 
next. 


D. — Spinach mtehew. 

lyit: J. Eriksson" , Zur Entwickelungsgeschichtc tics Spinatschimmels (Peronospora Spina- 
ciae [ Grew .] Laub). Ark. f. Bot. Vol 15, Nr. 5. Stockholm, 191S. — Compare also: 
Rev. gener. cle Bot. Vol. 32. Paris, 1920. 

The disease of the spinach (Spinacia oleracea) caused by Peronospora 
Spinaciae (Grew) Laub, has been known for over one hundred years. The 
spots of this malady appear some weeks after sowing and attain a fair 
size ; they are irregularly distributed on the adult leaves. Their colour 
varies from white to yellow, and their lower surface is covered with a kind 
of bluish-grey felt. The spots spread rapidly, covering all the lower sur¬ 
face and killing the leaf. 

The overwintering of this fungus is a much-discussed question, and 
ma ny eff orts at solution have been made without any satisfactory result. 
The authors’ own observations, made during the course of many years 
upon the mode of appearance of the disease in different years, caused him 
to suspect that perhaps in this case also some plasmic symbiosis exist¬ 
ed between the fungus and its host*plant. 

. During the summer of 19x1, the author had the opportunity of making 
researches in this connection. At that time spinach was being grown at 
Experimentalfaltet, Stockholm, on two small beds in the garden which 
were only 30 metres apart. Between these beds there were no trees 
or shrubs. 

The first spocs of mildew appeared on the plants of one of the beds on 
June 18, but the plants in the second were then apparently quite free from 
the disease. The author at once suspected that the plants belonged to two 
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not the vital energy of the fungus element of the mycoplasm be destroyed, 
or at least diminished, without affecting that of the host-plant ? This 
is one of the questions which any investigator must put to himself, if 
he desires to combat the plant diseases which are such a constant source 
of havoc. 

The author hastens to add that in view of our present knowledge on 
the subject there is every hope that such results are attainable. In support 
of this theory he brings forward certain observations made on Hollyhock 
rust (Puccinia Malvacearum ), the results of cultural experiments made 
in 1912 and 1913, in which an attempt was made to hinder, by the add¬ 
ition of a fungicide to the water when watering, the growth of the fungus 
element of the mycoplasm that was dormant within the hollyhock. 

The experiments were carried out in zinc cylinders, of which 10 were 
used in 1912 and 8 in 1913. These cylinders were 3 m. deep and 0.62 m. 
in diameter ; they were buried in the soil of the experiment garden. 

A. — 1912 Experiments. — On 3 May, 40 plants of hollyhock were 
dug up, and planted 4 in each cylinder. The plants belonged to a much 
infested line (rose de Chatelj. The seeds had been sown in the summer of 
1911. The young plants remained healthy until about August 15, but 
from the middle of September were badly attacked by rust. They were 
left in the open throughout the winter being merely covered with a layer 
of leaves and branches. 

During the first 20 days the plants were given pure water as required. 
On May 23 the watering of the cylinders with a mixture of 1 % solution of 
copper sulphate began. The proportion of toxic salt was successively 
increased and in the case of certain cylinders reaches 10 parts per 
hundred. 


On June 26, i. e. after 16 days, the first rust pustules made their ap¬ 
pearance, although few in number, in eight cylinders. From this date all 
the leaves of the 40 plants were carefully examined and the extent of the 
disease in each case expressed as follows : o = absence of pustules, 1 = 
10 pustules at most, 2 = up to 25 pustules, 3 = up to 100 pustules and 
4 = over 100 pustules. At the same time, all the leaves were marked 
with spots of oil paint, so as to be recognised in subsequent examinations. 

On comparing the plants in the cylinders during the course of the sum¬ 
mer and autumn, a distinct difference was noted between those watered 
with water and tungicide solution respectively. On the first the amount 

of rust rose slowly at the beginning ~ ~ , then rapidly increased 


, reaching the third or fourth degree of the disease on a large 


£5 _ 22 

7 7 

number of leaves. I11 the cylinders treated with the toxic solution on 
the contrary, the degree of rust intensity decreased, first rapidly and later 
more slowly. No new pustules appeared and the old dead sori became 
surrounded with black circles (fig. 7 b) showing that the mycelial tissue 
found them was dead. 
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B. — Experiment of 19x3. — On 2 May, 32 plants of the same line of 
hollyhock were replanted in 8 cylinders, 4 plants being put into each cyl- 
linder. The hollyhocks remained immune until May 24, on which day 
a very small number of sori were discovered on the leaves of three plants. 
Watering with a fungicide solution began on June 4. Two cylinders were 
watered with pure water, two with 1 per cent toxic solution, two with a 
1 per cent toxic solution at first and subsequently with a 2 per cent, 4 per 
cent, and finally 5 per cent solution. 

The results of the experiments are given in the following table : 


Immunisation Experiments carried out in 1913 at Experimentalfdltet 

{Stockholm). 
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Four days later, on July 29, a very considerable change was noticed. 
The plants in all the cylinders were seen to he attacked by rust in the high¬ 
est degree and remained in that condition until the end of the experiment. 

In his long memoir the author proposes to give a detailed account of 
the results obtained during his last ten years’ researches on the rust of the' 
Malvaceae, so he is here only concerned with this remarkable difference 
in the appearance of the fungus. 

The results described above clearly prove that it is possible, by the 
introduction of a fungicide solution, into the host-plant, to destroy or at all 
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events to lessen the vitality of a fungus for a certain period of its life without 
in any way injuring ike host-plant itself. 

A toxic solution can greatly reduce, at least for a certain time, the 
destructive energy of the parasitic fungus. This fact provides us with 
new and efficetive weapons for combating plant diseases. It is true 
that so far the good effect of the substance used showed itself only du¬ 
ring a certain period in the life of the fungus (June-July), and that this 
period was followed by another during which this favourable action 
was absent, so that the final result was not as satisfactory as might have 
been desired. All the same, however, the discovery must be regarded as 
a great step forward , and it must especially be noted, that the period in 
the life of the fungus when the efficacy of the fungicide was manifested, 
was the transmissible mycoplasmic stage of the parasite. The author 
sees in these results the prospect of successfully adopting a new kind 
of method in combating the diseases oi cultivated plants. It is, however, 
certain that the theory of immunisation is not yet sufficiently advanced 
to be turned to practical account. 

There still remains much to be done before such a treatment can be 
applied. In the case of a possible internal treatment, it would be neces¬ 
sary to experiment with different fungicides against various kinds of di¬ 
sease, and perhaps also to try therapeutic methods with serum, as adopted 
by doctors in the case of the diseases of man and the lower animals. In 
addition, it would be necessary, in given cases, to try external treat¬ 
ments with fungicide powders or solutions. 

Naturally in such experiments there could be no question of watering 
entire fields, but only of treating a small number of plants 01 a certain 
kind raised in experiment gardens or green-houses, with the object of thus 
obtaining healthy seed. 

For the carrying out of such experiments which are of paramount 
importance in order to increase the world's crops, the already-existing 
organisations — the Botanic Gardens of Universities and Agricultural 
Experiment Stations — are not sufficient, if it is desired to obtain, within 
reasonable time, results that can be turned to practical account. Certainly 
If will be necessary to found one or more special International Institutes of phyto* 
pathological research liberally provided with all the necessary equipment 
(laboratories, experiment fields etc.), where the most competent in¬ 
vestigators of the various countries can carry on their researches. Such 
an Institute of Phytopatfaological Research could first be installed in Pa¬ 
ris and annexed to the already existing Station of Plant Pathology. 




; i. — Germinating Spoies with the aid of long filaments — fiistlv (after 
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GENERAL INFORMATION. 

335 - The New Bureau o£ Agricultural Economies and the Scientific Work of the 
Department of Agriculture of the United States. — Wallace, h. c. (u. s. Secretary 

of Agriculture), in. Report ot the Secretary of Agriculture, 1921, pp. 16-37. Washington, 
rysr. 

The Secretary of Agriculture of the United States being convinced of 
the necessity for devoting as much attention to the economics of Agricul¬ 
ture as to the encouragement of production, if agricultural crises are to be 
avoided, decided after consulting expert opinion, to unite into a single 
Bureau (that of Agricultural Economics) the already-existing Bureaux 
of Crop Estimates, and of Markets and Farm Management and Economics 
and to concentrate in one bureau all the activities of the Department which 
are devoted to the economic aspect of Agriculture. The purpose of this 
new bureau is to enquire into every economic condition and tendency 
which affects either production or price, for the one depends upon the 
other. 

The first questions to be studied will be farm management, types of 
fanning, cost factors and market grades and practices, so far as they bear 
on the management of the farm, the cost of production and distribution 
being also ’considered at each stage. Investigations will also be made in 
land economics with a view to encouraging the most economical methods 
of working; land resources and the best means of utilising them; land settle¬ 
ment and colonisation ; the marketing of farm products with a view to 
an improved organisation of distribution; market conditions; standard¬ 
isation and grading of products; collection of statistics of production 
and distribution ; crop and live-stock production in the United States and 
other countriesiprices of farm manufactured products; historical and geo¬ 
graphical studies in production and distribution with a view to interpret¬ 
ing the trend of agricultural prices and production ; the development or 
decline of markets and the general geography of the world’s agriculture; 
methods of finance; insurance of buildings, live-stock, and stocks in storage; 
taxation and its relation to production and distribution; the financing of 
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rural public utilities and other group enterprises ; agricultural conditions 
in countries which compete with the United States ; the characteristics 
and changes in rural home life and its relation to agriculture ; the trend of 
agriculture and population ; in short, everything that may assist the 
farmer along the path of scientific production. Such studies and investi¬ 
gation will be just as helpful to consumers as producers, for the ultimate 
purpose is to obtain an abundant supply of the products of the soil at 
prices which will support agriculture and be just to the consumer. 

Much of this work is already in progress in the Department of Agri¬ 
culture of the United States in accordance with the provisions of the 
organic law by which it was created in i860. This department was 
charged with the duty of acquiring and diffusing “information on 
subjects connected with agriculture in the most general and com¬ 
prehensive sense of that word. ” 

The production of food has long been considered as an obligation, but 
it is no less an obligation to bring it to the consumer with the least possible 
waste and expense. Marketing is as truly a part of production as crop¬ 
growing, for crops are of no value unless they can reach those who require 
them. The collection, storage and distribution of farm products require 
the same economic and technical knowledge as that needed by farmers. 
The acquisition and dissemination of knowledge of what to produce and 
how best to put it on the market so as to guarantee abundance of food at 
all times and at moderate prices cannot be gained from a study of mar¬ 
keting alone, but involve research in agronomic, biological, physical, statis¬ 
tical and economic science by men trained in their respective lines 
and having a working knowledge of agricultural processes and conditions. 
In fact the knowledge of what to produce involves study of the varieties, 
qualities and quantities demanded by the market. In the case of fruit 
for instance, it involves the selection or the breeding of suitable varieties 
by the horticulturist, a study of life processes by the plant physiologist, 
and the study of liability to attack by bacteria and fungi on the part of 
the plant pathologist. Practically all agricultural products are more or’ 
less perishable, and it is only by the co-operation of horticulturists, 
plant physiologists, phytopathologists, chemists, refrigeration experts 
and statisticians that it has been possible to give to American agriculture 
that distinctive character which makes it feasible to produce perishable 
commodities on one side of the continent and market them without 
serious deterioration on the other. 

The accompanying chart showing the development of the Navel 
orange industry serves as a very good illustration. 

In the marketing of grain, investigations are necessary on the milling 
and baking qualities of wheat and other grains, and for the purpose of 
determining the test weight per bushel,, gluten content, colour, texture, 
general appearance, different forms of damage and adulteration to which 
grain is liable in handling. All this is necessary, not merely in order that the 
grain may be properly graded, but also that the most suitable kinds of 
grain may be bred, introduced and grown. This work has the profoundest 
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effect on farm operations. The cereal breeders in the Department, espe¬ 
cially those engaged in the breeding of wheat, work with those engaged in 
the studies of grain markets and standards. The closest collaboration is 
also necessary between the specialists of the Department, who are familiar 
with varietal adaptation and the rapid changes taking place in the varie¬ 
ties grown by farmers, and those persons who have to do with the market, 
and particularly those concerned in formulating and administering grain 
standards. The rapid increase in the growth of red durum wheat made 
it necessary to introduce new standards for this class of wheat. Diseases 
play an important part in determining the market grade and value of cereals. 
The presence of smut for instance materially reduces the price of wheat 
and is always taken into account in grading. The shrivelling of wheat 
caused by rust and the presence of mouldy and rotten ears and spoiled 
kernels in maize due to rots and othei fungoid diseases greatly affects 
their market value. Therefore the work of research specialists either in 
developing methods of controlling the disease, or in producing resistant 
varieties, is of importance not only to farmers, but to the grain trade and to 
consumers. It is necessary that the biological research workers should be 
in close touch with those who are studying grain-marketing and grain 
standards, so that the latter may be advised of outbreaks of new diseases 
or of the occurrence of already-known maladies. Crop rotation and farm 
management affect the purity of the products, and are therefore important 
factors in determining the grade of grain sold by the farmers. Practically 
every phase of research has its bearing upon marketing and benefits both 
producer and consumer. 

Naturally, the basic work of the Depaitment is in the field of research 
and it is upon the results ot this work that its other activities aie built. 
Of the 2500 different lines of investigation carried on in 1920, some of the 
most important may be mentioned : a new process for manufacturing phos¬ 
phoric acid (without the immense waste in mining phosphates) and thus re¬ 
ducing the cost of fertilisers ; a method for separating the colloidal particles 
of the soil which is expected to throw light on such problems as cultivation 
of soils, the amount of water required by certain soils, their capacity for 
retaining plant foods and their reaction to lime; fhe development of better 
methods for fixing atmospheric nitrogen for use as a fertiliser ; a soil survey 
that has completed the mapping of soils over an area of 1 063 588 square 
miles, including 31 915 square miles in Alaska and 300 square miles 
in Porto Rico, the work covering about 950 districts and 50 survey 
areas ; investigation of the rots of maize root, stalk and ear to determine 
the causes and methods of preventing these obscure and wide-spread dis¬ 
eases ; investigations of the effect of light and especially of the length of 
the day on plant development, furnishing explanations of phenomena in 
plant growth not previously understood but essential to accurate experi¬ 
mentation in the breeding of plants for economic purposes ; methods of 
accurate measurente of the productivity and other important characteris¬ 
tics of perennial plants, such as fruit trees, through bud selection which 
make it possible to replace undesirable trees by better types of the same va- 
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riety ; experiments for the purpose of improving the milking quality of 
cattle ; completion of the establishment of a breed of general utility fowls 
laying white eggs ; breeding experiments leading to the fixing of a type of 
American utility horse ; studies to ascertain the cost of producing various 
farm crops, and the cost of marketing ; studies to throw light on the 
whole marketing problem as a basis for the more efficient organisation o 
the various marketing processes, whether the work is carried out by indi¬ 
viduals or by groups of farmers ; research to determine the composition of 
agricultural products in order to develop more uses for waste and surplus 
crops ; basic researches on the composition of foods and drugs in order to 
establish standards to prevent adulteration and to improve methods of 
manufacture ; research to develop methods of chemical analysis for the 
use of chemists in Agricultural Colleges, Experiment Stations and those 
connected with Federal, State, and Municipal food and drug departments ; 
the development of measures for the control of crop pests that have recently 
gained a foothold in the country; researches to determine the characteris¬ 
tics of materials intended for highway construction; researches to deter¬ 
mine improved methods of highway design to meet modem traffic condi¬ 
tions ; studies of hydraulic problems, including the factors influencing the 
passage of water in drainage canals. 

It is impossible to estimate the value of this research work, but the 
money spent on it is capital invested by the Nation in building up a per¬ 
manent agriculture. Its dividends come from increase in yields, decrease 
in cost of production and marketing and better utilisation of crops, all 
having for their purpose the maintenance and increase of our food supply. 

G. A. B. 

226 - The Present Position of Research in Agriculture in Great Britain and Sug- agricultural 
gestions as to the bast Methods of Application to Practical Farming. — 1. research 
Hale, Sir A. B (Chief Scientific Adviser and Director General of Intelligence De¬ 
partment, Ministry of Agriculture), The Present Position of Research in Agriculture, in 
Journal of the Royal Society of Arts , Vol. IyXIX. No. 3567, pp. 300-312. London, April 
1921. — II. Voelcker, J. A., How Best to Utilise the Results of Agricultural 
Research in Practical Fanning, in Journal of the Farmer's Club, Ft. 6, pp. 109-129. 

London, Nov. 1921. 

I. — The organisation of research as applied to agriculture in Great 
Britain may be dated from 1909 when the Development Commission was 
established (1) and a scheme was formulated, dividing the field of research 
up by subjects and charging various Institutes with the fundamental re¬ 
search work for one particular branch, as a rule in conjunction with a 
University. This method was adopted in order to ensure concentration 
of effort, and to avoid overlapping and duplication and to give each Insti¬ 
tute an opportunity to woik out a continuous scheme of research and 
deal with the subject as a whole. Now that research is removed from im¬ 
mediate State control (apart from expenditure), the advantage of the as¬ 
sociation of the Research Institutes with the Universities has become evi¬ 
dent, ensuring as it does informal co-operation with other workers in the 


£4) See R. May 1913, No. 452. (Ed,) 
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field of pure science. Moreover the University which is teaching agri¬ 
culture, comes into closer contact with the farmers in its district and much 
more so than a Government Department. 

The Institutes that have already been established under the Scheme 
may be set out as follows 

1) Soil and Nutrition of Plants, at Rothamsted Experiment Station, Harpemlen (i). 

2) Plant Pathology, at Rot h am s ted. 

3) Animat Nutrition, at Cambridge and Aberdeen Universities. 

4) Plant Breeding, at Cambridge and Aberystwyth (2). 

5) Fruit Growing, at Fong Ashton (Bristol) and East Mailing (Kent). 

6) Dairying, at Reading. 

7) Plant Physiology, at the Imperial College of Science, Uondon. 

8) Agricultural Economics, at Oxford. 

The Plant Pathology Institute at Rothamsted represents a combina¬ 
tion of previous Institutes dealing separately with entomology, mycology 
and helminthology. The Staff is kept in daily contact with the workers 
upon soil and plant problems. 

The two Institutes for Animal Nutrition are attacking different 
aspects of the same general problem. At Cambridge the Balfour Profes¬ 
sor of Genetics receives a grant t6 carry out investigations into the laws 
of inheritance in animals which may prove of service in developing the 
science of breeding. The opinion is expressed that a wider scheme should 
be put forward dealing with Animal Husbandry as a whole including pro¬ 
blems of a physiological character, etc. 

The Plant Breeding Institute at Cambridge deals chiefly with cereals 
and other farm crops, and the Aberystwith Station (2) with grasses, 
clovers, oats and fodder crops appropriate to the wetter climate of the 
west. In order to relieve the Institutes thus engaged in the work of com¬ 
mercial distribution, the National Institute of Agricultural Botany has been 
set up at Cambridge to receive new varieties of farm crops from the Plant 
Breeding Institutes and to grow and test on a large scale before putting 
on the market in commercial forms. 

The two Institutes dealing with fruit problems work in very close 
harmony and represent different conditions of soil and climate as regards 
fruit growing in the eastern and western counties respectively. A small 
Experiment Station at Waltham Cross (under the general supervision of 
Rothamsted) deals with the problems of the fruit and vegetable grower 
who works under glass. 

The workers on Plant Physiology at the Imperial College of Science are 
associated with the Fruit Growing Stations for the purposes of obtaining 
material and for the conduct of the field experiments required. 

Two subjects have up to the present not received sufficient attention. 


(1) See « Book of Rothamsted Experiments» by Sir A. D. Hall (Second Edit, Revised 
by E. J. Russell), Murray, Albemarle St., London, 19x9. 

(2) See it Ang. 1921, No. 808 (£, &}. 
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Firstly, diseases of animals :— It is considered desirable to set up an 
Institute for research, into the comparative pathology of human beings 
and animals, with a view to obtaining results economically important 
both for the livestock in dustry at> d public health. Up till now the only work 
undertaken has been at the Research Laboratory at Addlestone, where 
certain questions specifically bearing upon the administrative work of the 
Ministry of Agriculture are investigated. A grant has also been made 
to the Royal Veterinary College for research work and recently to the 
London School of Tropical Medecine for investigations into the internal 
parasites of domestic animals. 

Secondly research connected with agricultural machinery is of high 
importance. The future development of large scale agriculture depends 
greatly upon the application of machinery to farm work, and existing 
machinery probably requires certain radical modifications in view of the 
greater pace at which implements can now move because of the general 
introduction of mechanical power upon the land. Certain proposals in 
this direction are under consideration. The co-operation of the chief 
implement manufacturing firms must necessarily be assured. 

Advisory Officers. — An essential feature of the Research scheme has 
been the further provision of a number of advisory officers attached to the 
various agricultural colleges, and relieved of their main teaching functions 
in order that they may give advice to farmers and horticulturists in their 
area, and conduct local investigations for their benefit. Eventually it 
is hoped to provide each college with 3 officers, as a rule a mycologist, 
an entomologist and a chemist, with modifications according to the special 
needs of the locality. Regular conferences are held between these officers, 
more especially the pathologists, directors of the' related Institutes and the 
technical officers of the Ministry's Staff. In this way a systematic service 
is obtained to deal with plant pathology all over the country, which gives 
a general idea of prevailing conditions and furthers the possibility of a 
combined attack upon any disease of widespread distribution. At the same 
time these officers serve as intermediaries between the Research Institutes 
and the farming public, on the one hand disseminating the results of prac¬ 
tical importance, and on the other, advising the Institutes on problems that 
have been revealed locally, which may prove to be beyond the resources 
of the individual adviser. 

Most important practical resuets which have accrued prom 
the work op THE VARIOUS Institutes. — I. Soils and manures. — 1) Rich 
cake-fed dung must be got early on to the land, if great losses of nitrogen 
are to be avoided. 

2) The most essential feature in the treatment of the ordinary 
dung heap lies in protection from washing by rain. 

3) If crude sewage (1) be passed through a filter bed made up of 
straw, the straw will pick the soluble nitrogen compounds out of the 


(1) The Sewage Sludge as Manure. See E.Aug. 1915, No. 793; ,E. Sept. ,19:50, 

no . 843- (£<«•) , 1 . 
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sewage in order to start the humification process. Some 60% of the ni¬ 
trogen is removed trom the effluent which becomes comparatively harmless, 
and the straw itself is converted into manure. 

These conclusions were drawn after a series of valuable investigations 
carried out on the bacterial processes which bring about the making of 
farmyard manure, based on the discovery of a widely distributed cellulose 
fermenting organism, a Spirochaete, (ij by Hutchinson*. 

Further trials are in progress to enable market gardeners, etc. to ob¬ 
tain effective farmyard manure without depending on animals, a necessary 
step due to the present diminution of town stable manure. 

II. — Plant breeding. — Of special interest is the fact that wheats 
have been produced which under East Anglian condition have added 10 % 
to the farm yield (Biffen's experiments at Cambridge). Some of these 
wheats combine the “ strength ” of Canadian wheats wilt the English 
cropping powers. 

Experiments are in progress to solve the problem of lodging in cereals. 

III. — Animal nutrition. — A set of real growth curves is being 
obtained showing for each stage of the animal's development the relation 
between the food consumed, the live and dead weight, the useful meat 
and fat and the offal. (Investigations at Cambridge). 

Investigations (at Aberdeen) into the vitamine factor in the nutri¬ 
tion of farm stock are leading to valuable results. 

IV. — Fruit growing. — The confusion which has arisen from a mix¬ 
ture of stocks upon which fruit trees are grafted, leading to lack of uni¬ 
formity of habit, etc. is being gradually righted, and it is now possible to 
work with true stocks for apple trees. 

Research is also in progress on fruity preservation. 

V. — Plant diseases. — Immunity rather than curative methods is 
the chief aim ; the success so far obtained is evident in the case of the 
wart disease of potatoes (Synchyirium solani) , immune varieties which 
will grow untouched in the most heavily infected soils having been 
discovered. (2) 

VI. — Economic investigations . — The Research Institute at Oxford 
has started to work out methods for ascertaining the cost of agricultural 
production. 

Special emphasis is laid on the fact that the State is getting value for 
its expenditure and that the majority of really fruitful ideas and concep¬ 
tions that have recently become current in agricultural science have sprang 
from English laboratories. Attention is drawn to the fact that Rotham- 
stedisat present undoubtedly the most completely and efficiently equipp¬ 
ed agricultural laboratory in the world, and while the other Institu¬ 
tes up till now are on the material side inferior to Rothamsted, they all 
display an activity of mind and a fertility of invention and method that 
can be matched in no other country. 


(1} See R . July 1919, No. S20, and No. 336 of this Review [Ed.). 

M See R. Feb. 1914, No. 183, R Hay 1918, No, 519; A April x&c, JNo. 430 (Ed.) 


[**•] 
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Expenditure. — The total funds set aside in the current estimates 
for research service amounts to £105 000 as compared with £38 250 for 
1913-1:4 It is interesting to observe the expenditure in the form of grants 
to Colleges and Institutions during the academic year ending September 
20, 1920 : 

or) Scientific Research and Experiment ; 

1 3 Capital expenditure (Statement A) . 

2] Maintenance Expenditure (Sta.temeut B) . 

if) Extension of Advisory and. Eocal Investigation Work (Statement C) 
er) Special investigations and researches not included above* (State¬ 
ment JD) . . 

Experiments with Agricultural Machinery **. 

Ms-cellaneous Enquiries experiments, etc. 

□Research scholarships **. 

104284. 

* Grants made to individuals in furtherance of approved schemes of investigation, 
intended for the benefit of teachers, etc. in Agricultural Colleges, Universities, etc. other 
than Research Institutes. 

** financial year ended March 31, 1921, estimated. 

D etails are given oi the amount paid out undee headings a, and 5 c. 

It may be noted that the greater part of the expenditure goes upon 
the salaries of research workers and the State undertakes to provide the 
salaries with certain increments for a defined number of officers. This step 
has been taken in order to ensure that the general conditions are suitable 
for “the highly trained University graduates who are best fitted for research 
work. The system of scholarships permits promising students to engage 
in. research under the guidance of an Institute with a view to possible pro¬ 
motion. 

II. — Utilisation of results of research nsr practical farm¬ 
ing. — Dr. Voelcker testifies bo the value of the Universities, Colleges 
and Experiment Stations as sources of information, but devotes special 
attention to the methods so far adopted and others that might be employed 
for bringing the farmer into direct contact with these scientific teachings, 
always bearing in mind the somewhat conservative attitude of the farmer 
class with regard to science. 

t) Value of Agricultural Publications. — These have accomplished a 
good deal, but seeing that the ordinary agriculturist is not a great reader 
and that many of the agricultural monographs bearing on practical prob¬ 
lems are not readily understood by the farmer, it is considered advisable 
to introduce science into the ordinary school curriculum as soon as possible 
and thus pave the way to a clearer understanding. 

b) Value of Experimental .Work. — The importance of each station 
keeping in dose touch with all other stations at home and abroad is empha¬ 
sised (l) but the chief aim should be to give a clear interpretation of the 

(1) mi On the Continent, through the United States and. Canada, also at centres in India 
and elseyhere, there are experimental and research stations each issuing regularly its report 
of work and in turn, keeping in touch with Rothamsted and other Stations. The work: of 


£ 

28 588 
52 470 
13 798 

a 02S 
4 000 
1 500 
1 goo 
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scientific discoveries and their practical bearing in order to allow the farm 
student to have a thorough grasp of the situation. Where practical 
experiments have been carried out on experimental farms run in conjunc¬ 
tion with the various Colleges, and these have been made readily accessible 
to the farmer, distinct progress has been made. 

c) Agricultural Colleges and Farm Institutes . — Apart from the Re¬ 
search stations mentioned elsewhere, opportunities for complete training 
in agricultural science are given to students and young farmers and in 
many cases provision is made for carrying on experiments on individual 
farms in the surrounding area. Among the best-known colleges are Arm¬ 
strong College (Newcastle-on-Tyne), Leeds University, Harper Adams Col¬ 
lege (Salop), Midland Dairy and Agricultural College (Loughborough), 
the University Colleges of Aberystwyth, Bangor and Reading, and Wye 
College (Kent). 

In addition to the more scientific instruction, there is a group of lower 
grade Institutes and Farm schools attended by persons who can only give 
part time to learning and are otherwise engaged in actual farm work. 
Here demonstration farms take the place of experimental farms, and a 
general teacher of science replaces specialised teachers of particular 
branches. The best known at present are the East Anglian Institute at 
Chelmsford (Essex), Marton (Rugby), Newton Rigg (Penrith), Spar- 
sholt (Winchester) and Usk (Monmouth). 

d) Agricultural Organisers. — The value of the services of the 
itinerant lecturer and advisor is fully acknowledged (see Pt. i). 

From the results obtained up to the present it appears that before 
long a practical knowledge of the application of scientific discovery will 
be much more readily acquired to the ultimate benefit of agricultural 
progress. , M. L- Y. 

227 - Report of the «Imperial Economic Botanist 5 ’ Pusa, India 1920-1921 with 
Reference to Wheat, Tobacco, Fibre Plants, Oil Seeds, Grain, and Indigo, 
including Physiological Investigations. — Howard, a., and Howard, g. i y . c., 
in Scientific Reports ot the Agricultural Research Institute, Pusa, 1920-1921, pp, 8-go, 
P-- II, bibliography of 7 works, Calcutta, 1921. 

Wheat. — The demand for botanically pure seed of Pusa wheats 
for trial in various parts of India including the Indian States, for start¬ 
ing new centres of seed distribution and for restocking old ones has been 
continuous. Special demands were made for Pusa 12 and Pusa 4 and a re¬ 
cord has been kept of the progress made in the systematic replacement 
of the country wheats by these two varieties and in the first area 
selected, viz. the Central Circle of the United Provinces, it was decided to 
aim at the complete replacement of the country wheats of the alluvium, 
by Pusa 12 and in the district of the Bundelkhand canals by Pusa 4 and 
,to base the various distribution schemes on the central seed farm at Kalian- 


these stations is regularly summarised iu the “International Review of the Science and 
Frac tice of Agriculture n published by the International Institute of Agriculture, Rome. 
[Author's note) 
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pur (1). The aims and objects of the work and the progress made are 
expressed in concrete form, and a description is also given of the various 
unofficial methods of seed distribution which have been tried by the Agri¬ 
cultural Department. 

The chief aim of the work done taken as a whole was to establish 
a definite co-operative movement for the distribution of the improved 
seed and the consequent introduction of varieties superior to the local 
types hitherto cultivated. To attain this end, side by side with the va¬ 
rious seed distributing agencies, the Agricultural Department has con¬ 
ducted a continuous series of village demonstrations. 

The importance of strength of straw in wheat cultivation is well 
brought out in some wheat trials carried out by W. N. Ha rvey at Go¬ 
rakhpur. Plots of Pusa 4 and the local wheat, 0.24 acres in area were sown 
in triplicate and the wheat was irrigated once. In spite of wind and rain 
in January which laid the local variety, Pusa 4 stood well till harvest and 
gave a yield of 29.50 maunds of seed per acre (1 maund = 82.28 lb.). The 
sparse foliage of Pusa 4 combined with the natural strength of its straw 
and its short growing period combine to make it a suitable variety for 
trials in intensive cultivation. A yield of as much as 40.75 maunds per 
acre has already been obtained on the large scale at Mangalghar (Bihar) 
under estate conditions. ^ 

One of the limiting factors in the growth of wheat in India is soil- 
temperature. It has however been reported by S. K. Bastj, Deputy Di¬ 
rector in Orissa, that varieties which mature with great rapidity, and re¬ 
quire a short growth period can be matured in tracts where the cold season 
is too short for the ordinary crop. He recently raised a crop of Pusa 4 
of over 18 maunds per acre on the rice areas in which the paddy crops 
had been destroyed by high floods the preceding July. The wheat was 
sown the first week in November and harvested early in March. These 
trials are being extended in new tracts. 

With reference to water saving in wheat cultivation, the results ob¬ 
tained in North-West India are notified in Bulletin 118 of the Agricultural 
Institute of Pusa (reproduced from Quetta Bulletin No. 4). 

Trials of the New Pusa Wheats. — One of the objects of this work is to 
obtain a bearded wheat with strong straw which will yield as well as Pusa 
12 under cultivator’s conditions. Pusa 54, giving an average yield per 
acre of 32 maunds, 34 seers and other types not yet tested at KLalianpur 
appear promising for this purpose, (when compared) with the average yield 
of Pusa 12, viz. 33 maunds, 8 seers. 

Some of the Pusa wheats have evidently been found useful in breeding 
elsewhere. Prof. Schribaux of the Institut National Agronomique, 
Paris reported in June 1921.that by crossing the rust resistant Pusa 4, 
with Bordeaux, the hybrids obtained were clearly resistant to rust- 

Tobacco. — There has been an increased demand for type 28 from 


(x) The present position of the work has been sutntn.d up in the Airicnltural Research 
Institute, Pusa, Bulletin No. 12a, by Burt, B. C., Howard, Xj. A., and Howard, G. X,- C. {Ed.) 

. $**3; > 
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the Indian Leaf Tobacco Development Company and successful trials 
have been conducted recently at Guntur in the Kistna delta in accordance 
with the local demand for seed. In these experiments about 97 % of the 
plants lived when transplanted and gave a tobacco of very good colour, 
useful for cigarette manufacture. The Company is also undertaking trials 
of this variety in British East Africa, Kenya and Zanzibar. After provid¬ 
ing for 50 000 acres this year, sufficient seed tor 60 000 acres has been 
carried over for 1922 but the advance indents have already reached this 
figure. 

Fibre plants. — A successful trial of the improved variety of 
“ patwa ” {Hibiscus cannabinus) (1) known as type 3 is reported by the 
South African Jute Company, Barberton, South Africa ; the plants with¬ 
stood drought, gave stems 10-14 fl. high, and a yield of fibre 35 maunds 
per acre on land freshly broken. (These trials are being continued on a 
larger scale). Type 3 has as a result been given a trial at Pusa and else¬ 
where, but only a small supply of pure seed has been so far maintained. 
It is expected shortly to be able to prevent natural crossing more easily 
and thus enable the extension of the crop areas. 

Breeding work on roselle [H. Sabdariffa L-) discontinued in 1919 
and 1920, has since been resumed. 

Oil SLEDS. — Considerable progress has been made in the isolation 
and study of the unit species which make up the Indian linseed crop of 
commerce. Results are awaiting publication when the types have been 
repeated for detailed verification of the classification. The testing of 
some of the unit species has been started and is yielding promising results. 

An exhaustive examination has been made in Great Britain of the 
commercial possibilities of safflower {Carthamus spp.) oil. The work has 
been carried out by S. S. Remington at Aynsome, Grange-over-Sands. 
Lancashire who reports on its distinct economic value for colour, paint 
and varnish industries, for soap and linoleum manufacture, as well as 
for edible purposes and its possibilities for refining and bleaching. Further 
investigations are in progress on the proteins of the safflower seed 
and it is considered advisable to test the changes taking place in the 
oil under ozonisation, further weathering tests, etc. 

Grain. — Some progress has been made in the testing of a number of 
promising types of grain. Large scale trials have been in hand with Pusa 
17 and Pusa 18 which gave 21 and 22 maunds of grain per acre respectively. 
These trials were, however, interfered with by premature hot winds when 
the plants were in flower. 

Indigo. — Apart from the several publications issued recently on 
this subject (2) it is interesting to note that the authors’ views on the im¬ 
practicability of the improvement of Java indigo by chemical selection 
have been confirmed by an independent examination of the question 


(1} Bor notes on H, cannabinus. See R. April 191?, No. 420; R. Beb. 1919, No^. 146 
and 1140. (Ed,) 

(2) See R, Jan. 1 922, Nq*. 50 and jpi, (Ed,) 

. pm] 
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by W. R. G. Atkins (Indigo Botanist 1920), (See Science Progress , 
July 1921), 

One interesting observation on the growth of Java indigo was made 
during the year which is worthy of record. In 19x9 indigo was sown in an 
uncemented lysimeter with free drainage and splendid crops were obtained 
and no trace of wilt was observed (1). The stumps were left in the soil 
and two cuts were obtained the following monsoon (1920) after which a 
change took place in the physical condition of the soil, drainage became 
impossible and the plants died. In October 1920, the soil was removed 
from the lysimeter and at once replaced, Java indigo seed was sown the 
same day and up to the time of writing two fine healthy cuts have been 
obtained and the stumps are shooting again. This result appears to be 
directly opposed to the theory of phosphatic depletion, which has been 
advocated to account for the well-known difficulties in the growth of indigo 
in the Bihar soils. Here is a case where Java indigo has been grown for 
leaf for 3 years in succession in a comparatively small volume of Pusa soil 
without any falling off in vigour. 

Physiological investigations, — Attention is at present directed 
towards the determination of the factors involved in the observed dele¬ 
terious action of grass on fruit trees. A mass of results on this 
question has been obtained during the year which will shortly be 
published. Another subject under examination is the influence on growth 
of the various factors involved in poor soil aeration. 

A result likely to prove of practical value has recently emerged from 
these investigations. During the rains of 1920 (a year of short rainfall), 
and in 1921 up to the end of August, if has been possible to preserve the lu¬ 
cerne crop and to carry it on successfully for two seasons by growing it 
on flat beds 3 ft. wide with irrigation furrows 1 ft. wide between the beds. 

This method is now being applied to the growth for seed of crops like 
sanai (or Sunn hemp Croiolaria jtmcea), safflower and Java indigo and 
it is considered likely to prove useful in the growth of jute seed in Bengal 
where similar monsoon difficulties exist. 

A number of observations have accumulated also on the physiological 
aspects of disease resistance and on the conditions of the root system 
and of the soil which appear to precede infection by insects and fungi. 

In 1921-1922, investigations on the lines indicated in the annual re¬ 
ports and in, the publications of the Section, will be continued on the fol¬ 
lowing crops — cereals, tobacco, fibre plants, pulses, oil seeds, fodder crops 
and fruit, and also on soil aeration and root development. M. I*. Y. 

228 - The New Service of Agricultural Ecology in Italy. — Nuovi AnnaU del Mini - 
stero 1>&r V Azricoltura, Year I, Part 3, pp. 395-398. Rome, December iqci. 

By virtue of Haw No. 500 of April 7, 1921, a new Service of Agricul¬ 
tural (Ecological) Meteorology was institued. Its duties consist in 
the systematic study of the physical environment in which agriculture is 


(i) See R . Oct. 2921, Ho. 1057- [Ed.) 
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practised with a view to determining by a well-defined method the prin¬ 
ciples governing the adaptation of crops to the climate of the different 
physiographical regions. These studies will at first be confined to such 
meteorological phenomena as have the most easily measurable effects, 
but later, with the co-operation of the Geological Bureau, the investigations 
will be extended to the agro-geological and topographical factors, in order 
to obtain a complete knowledge of the physical conditions under which 
farm-crops grow. 

The new Service is sub-ordinate to the “ Direzione Generale d’Agri- 
coltura ”, Division IV) (Agricultural Instruction and Experiment), and 
consists of a Central Bureau of Agricultural Ecology and of several Ecolo¬ 
gical Stations. 

Central bureau. — In addition to its directing and centralising 
work and the usual technical and administrative duties, the Central Bureau 
is also required to : 

a) provide instruments tested by the Central Bureau of Meteoro¬ 
logy and Geodynamics, in order that the meteorological observations may 
be perfectly comparable ; 

b) control the varieties from the botanical standpoint, so that the 
biological data may be comparable as far as possible ; 

c) make a comparative study of the thermic and hygroscopic proper¬ 
ties of the soil in connection with thisdine of research. 

d) collect the information and data supplied by the station ; control 
and elaborate such information and data. 

As the new Institute develops the Central Bureau will gradually 
assume the functions of a Central Experiment Station of Agricultural 
Ecology. 

With the kind permission of Prof. Romualdo Pxrotta, the Bureau 
has carried out some experimental researches in the Botanic Gardens of 
the University of Rome ; similar work is also being carried on at the Prac¬ 
tical School of Agriculture of Rome. 

Stations oe agricutural ecology (i). — Of these there are three 
categories: 

a) First-class Stations where parallel observations are made on the 
course of meteorological phenomena in the air and at various depths in 
the soil, and on the development of the plants and va lieties according to 
the instructions received from the Central Bureau. 

h) Second class Stations where meteorological observations in the 
air, and observations of plant growth are made. 

c) Supplementary Stations, Here independent Studies are carried 
out without the aid of special intruments on the growth of plants and crop 
yield in connection with weather conditions. 

At the present time these Stations are in direct communication with 


(1) In order to form a network of these Stations the State Agricultural Intitutcs (Agri 
cultural Colleges, Agricultural Stations, etc) are being utilized and special Stations are 
in course of construction. {Ed.) 

, tm 3 • 
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the Central Bureau to which all the data are sent. Gradually as the 
Directors of the First Class Stations acquire the necessary practice and 
experience for dealing with this branch of work, the stations will be 
granted a certain amount of autonomy and will themselves become 
Regional Centres having subordinate to them the Second Class Stations 
and the Supplementary Stations within their sphere of operations. 

Registration of Observations. — For this, two kinds of form are used, 

x) A form on which are entered parallel observations on plant-growth 
and meteorological conditions, determined objectively without instruments. 
On this form are noted the details (beginning and end), connected with the 
different growth stages ; germination, tillering, heading, etc. In the case 
of each, the conditions affecting the plant positively or negatively are 
also entered. 

2) Tables drawn up in the usual manner on which are registered the 
observations made with the help of instruments. 

Utilisation of the Data. — By working up the data according to the me¬ 
thod proposed by the Bureau, an accurate knowledge is acquired of the con¬ 
nection between a plant and its environment. In the first place the plant 
is analysed in order to deteimine, in each given case, the genetic factors or 
groups of factors governing the behaviour or reaction of the organism under 
different conditions of temperatuie, hygroscopicity, etc. noting the deficiency 
or excess. In the second place a careful examination is made of the envi¬ 
ronment as a function of the development and yield of the plant, in order 
to determine amid the complex interplay of the environmental factors, 
the value or the groups of values, exercising a dominant influence upon the 
yield, and to bring into prominence the characters of susceptibility and 
resistance to disease that are governed by the various genetic factors. 

A sure basis is thus obtained for the direction of the operations under¬ 
taken to lessen the discrepancy between the plant and the conditions under 
which it grows. 

Thus in the case of wheat, definite information is obtained on the 
following points : 

1) Which among all the varieties cultivated in or suitable for in¬ 
troduction into a region is the most suitable for any given locality. 

2) The best dates for sowing, so that the times when the plant is 
most susceptible may coincide with the most favourable periods. 

3) The best cultural operations and the most suitable time for car¬ 
rying them out, in order to counteract the negative action of unfavour- 
hable meteorological conditions. 

4) These data are also used to direct the breeder who is anxious to 
unite in the same individual, and in definite proportions so as to obtain 
the maximum yield, the two characters, specific productivity and resistance 
to the most dangerous and injurious meteorological conditions. 

In short a decrease in risk (as regards weather changes) is thus effect¬ 
ed and hence an increased yield without useless outlay, which means a 
real increase in the value of the capital. 

Such systematic and continuous work has to be .pursued for a long time 
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before yiel din g averages of any value. This branch of work is common to 
all the Stations, but the Central Bureau recognises the importance of 
combining general research work with the study of local problems and has 
directed the different Stations to investigate the difficulties that arise in 
their immediate neighbourhood. 

Since 1919, under the auspices of the Societa degli Agricoltori italiani 
(now the Istituto Nazionale d’Agricoltura), the Director of the Service 
has been engaged in drawing up a biological census of wheat (1) and has 
sent the following list of questions to the Directors of all the Agricultural 
Institutes of Italy. 

1) What meteorological conditions are injurious to wheat? State 
in the case of each at what time in the growth period of the plant it 
occurs, and the number of times in a decade, 

2) What are the fungoid diseases and other causes of reduced 
yield of which the appearance and development are closely connected with 
the state of the weather ? 

3) What varieties of wheat are cultivated? State in the case 
of each: 

a) The area occupied in % of the total area under wheat; 

b) If this area tends to increase or diminish, give the reasons ; 

c) How does the wheat behave under unfavourable meteorological 
conditions. 

Useful replies to these questions were given in 194 cases. 

The material thus collected will not only furnish data for a monograph 
on climatic conditions of wheat-growing in Italy (which is soon to be 
published) but, after the necessary tests have been made and the results 
verified, will show, in the case of each district, the most important 
meteorological problem which must be investigated and explained 
without delay. 

The Ecological Station have therefore a twofold object: 

1) general (the systematic study of the environment). 

2) special (the study of local problems). 


The Bureau will publish synthetically all the results obtained, and 
will send all information and suggestions of a useful and practical character 
to the following Institutions: 

. 1) Agricultural Experiment Stations' and u Cattedre ambulanti 
d'Agricoltura ” (in the case of all questions connected with the choice of 
varieties, the optimum date for sowing and for other operations). 


(1) By the Decree tinder date of February 20, 1920, this census is extended to all the 
wheat-growing countries and the data thus obtained will be used in the preparation of a 
general monograph on the Climatic conditions of Wheat-Growing. (Ed.) 
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2) Institutes of Genetics and Phy to technical Stations. These will 
receive : 

a) An account of the researches undertaken for the purposes of 
determining accurately the physiological region where a new variety 
can be introduced with success ; 

b) All ecological data that will guide students of heredity in their 
researches as far as the conditions of the physical environment are con¬ 
cerned). 

3) Bureau of Irrigation (information regarding the dates when irri¬ 
gation is necessary). 

4) Bureau of Statistics (scientific explanation of statistical data). 

5) Institute of Plant Pathology (the Bureau will lumish the data 

required for organising the control of those insect and fungoid diseases 
whose appearance and development are clearly correlated with weather 
conditions). G. A. 


CROPS AND CULTIVATION 

229 - Exparimental Researches on the Critical Period of Wheat, as Regards Rainfall 

in Italy. — Azzi, G., in Nuovi Annali del Minister 0 per V Agricoltura, Year 1, No. 2, 
pp. 299-307. Rome, December 1921. 

The results of a series of experimental researches on the critical period 
of wheat as regards the heading stage, and on the behaviour of the 4 varie¬ 
ties employed. 

These experiments were carried out during the agricultural year 1920- 
1921, at the Botanic Garden of the University of Rome. 

Materials and Method. — Varieties of wheat examined: Apulia 
(Rieti x Spelta), Cervaro , Carlotta Strampelli (Rieti x Massy), seed sup¬ 
plied by M. Strampelli, and Spelta , seed supplied by MM. Andrieux- 
Vilmorin. 

The fact that one variety, unlike the others, does not suffer from inju¬ 
ries due to drought may be due to various causes : 

1) The heading is early or late which displaces the critical period, 
so that the drought occurs at a time when the plant is less susceptible to 
its effects. 

2) The roots penetrate deeply, thus allowing the plant to draw 
water from the supplies that have accumulated in the lower strata of the 
soil when rain is absent, and the surface is insufficiently damp. 

3) The plants structure is such as to enable it to economise water 
and thus attain the same results (straw and grain production), with less 
water consumption. This is true drought resistance, and is the object 
of this work. 

The plants were grown in pots filled with the same kind of soil, and 
were kept under cover in a movable shed during the critical period. 

There were for each variety, 20 pots divided into 4 lots or series; 
A, B , C, and D . 

All the pots without distinction were watered copiously from Dec- 
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ember 29 to April 12 (1st sub-period), and from the 7th day after heading 
until maturity (2nd sub-period), and therefore did not suffer from any 
lack of moisture. 

In the interval (2nd sub-period) from April 12th to the 6th day after 
heading (when it is to be supposed that the effect of moisture would be 
most noticeable), the series A, B, C and D were subjected to different 
treatments. 

Series A was watered 3 times on May 5, being given 45 mm. each 
time, and twice on May 8 receiving 30 mm. each time. 

Series B was given 30 mm. of wate** twice on May 5. 

Series C was given one watering of 15 mm. on May 5. 

Series D was not watered at all. 

Pot experiments have many drawbacks, but in the present case they 
have the advantage of limiting the study to a great extent, and confining it 
to the question of real drought resistance, by suppressing the effect of root- 
penetration and of the date of heading. 

Results. — The amount of water placed at the disposal of the plant 
affects the date of heading in so far that the latter is retarded in propor¬ 
tion as the conditions of the environment become worse. 

The following phenological data were obtained: 


Varieties 

A 

B 

c 

D 

Cervaro.„ .... 

May 

9 

May 

10 

May 

15 

May 18 

Apulia. 

» 

13 

» 

15 

» 

17 

» 18 

Spelta. 

» 

18 

» 

25 

» 

28 

June 1 

Carlotta Strampelli .... 

» 

20 

» 

20 

» 

21 

May 28 

1 

General average . . . 

May 

15 

May 

17 

May 

20 

May 24 


This progressive retardation even if it were also to occur under 
normal conditions in the case of farm-crops, could not fail to have a dele¬ 
terious effect, as it would induce late maturity in the plants; ripening 
took place in fact at the same time in all the series, the order being as fol¬ 
lows : Apulia, Cervaro, Spelta, Carlotta Strampelli. From the begin¬ 
ning of maturation, the difference between the watered and unwatered 
plants manifested itself very clearly. The latter developed badly and 
remained very low; the ears scarcely emerged from the foliar sheath; 
heading was incomplete and even entirely absent in some individuals. 

In the Apulia variety the tendency to shrivel up, manifested by the 
leaf-blades was noticeable, some becoming almost spike-like in shape 
(in the series C and D), which reduced the respiration surface. 

All the plants gathered were bio metrically examined with regard to 
the following characters: length of culm; weight of culm; length of ear; 
weight of ear; number of grains per ear; weight of grains per ear ; 
weight of each grain; weight of rachis. All these characters are posi- 

* 
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tively associated with the straw length, and should vary according to the 
same rules. 

The author has limited himself to giving the data that are absolutely 
necessary for the purpose of demonstration. In the Tables the numbers 
marked with an asterisk represent values lower than those calculated, 
probably due to the difficulties experienced in maintaining absolute uni¬ 
formity of conditions in all the pots. 

In estimating the data and the harvest, the twofold object of the work 
must never be lost sight of : 

1) The experimental proof of the existence of a critical period for 
wheat as regards rainfall at the heading stage ; 

2) The special behaviour of the 4 varieties examined. 

As regards the grain yield, its direct relation with the rainfall during 
the critical period was cleaily shown ; increasing the watering also increased 
the weight of the grain borne by each ear. On taking the average of A, B, 
and C and comparing it with D the difference between the watered 
and unwatered plants is still more striking (See Table I). 

The 4 varieties may be divided into a 2 lots according to their special 
behaviour : Cervaro and Apulia most drought-resistant, and Spelta and Car¬ 
lo tta least drought resistant. 

x) Spelta and Carlotta. — The yield of the unwatered pots was 
very scanty ; if the amount of water is increased, the yield also increases 
rapidly and the difference between the two lots, the unwatered and the 
watered, which can be expressed by the quotient obtained by dividing the 
average of A, B, C b}*- D, is very high : Spelta = 2.6 ; Carlotta = 3.0. 

2) Cervaro and Apulia. — The return, even from the unwatered 
pots, is relatively high — 3 to 4 times more than in the case of Cailotta 
and Spelta. With the progressive increase of the amount of water placed 

at the disposal of the.plant, the increase in the weight of the grain is less 

rapid than in the preceding case, and the difference between the average 
of ABC and that of D is somewhat slight. In fact, the quotient is re¬ 
duced to 1.1 and 1.3 for Cervaro and Apulia respectively. Similar condi¬ 
tions are found again as regards the weight of each seed; this can be also 
considered as an index of the quality of the product (see Table III). In 
Carlotta Strampelli, there is a regular, ascending curve from D to A. 
Thus, D = 1.5 eg ; C = 1.9 eg \ B — 2.6 eg; A — 3.0 eg. 

The straw yield, both from the standpoint of the weight and the 
length of the culms, confirms as regards the existence of the critical period, 
what has already been observed in the case of the grain: the weight and 
length of the culms increases with the increase in the amount of water given 
(See Table III). Cervaro gives the most regular curve: D — 53 cm; 
C — 61 cm.; B — - 74 cm.; A — 77 cm. 

In series D, the difference between the Cervaro-Apulia group and the 
Spelta-Carlotta group is very great (Cervaro = 53 cm. ; Apulia = 53 
cm. ; Spelta = 36 cm. ; Carlotta 35 cm.) audit remains the same, unlike 
what has been found in the case of the grain ; this also applies to the 4 
varieties (from 1.4 to 1.5). 



300 


agricultural meteorology 


The correlation between the length of the ear and the amount of water 
given during the critical period, is on the contrary a little less close, in spite 
of the positive connection between the length of the culms and the length 
of the ear. The correlation coefficient for Apulia is almost reduced to zero : 
in the series D, the length of the ears is almost the same as in series A, 
and is greater than in B and C. This capacity of reducing the growth 
of the culm, under unfavourable conditions without shortening the ear, 
might be interpreted, given further verification, as a character of adapta¬ 
tion to drought. 

As regards the characters : weight of ear, number of grains per ear, etc. 
which are positively correlative with straw length, the same general ob¬ 
servations hold good as those made in the case of straw length. 

General conclusions. — i) The existence of a critical period (oc¬ 
curring in the interval between the 6th day before heading and the 6th 
day after the appearance of the ear), is entirely confirmed by these experi¬ 
ments. The straw length and all the correlative characters are increased 
(rise in valne) with the increase in the amount of water placed at the dis¬ 
posal of the plant during the critical period. 

2) The four varieties of wheat examined can be divided into two 
groups according to their behaviour as regards the above-mentioned phe¬ 
nomena : 

A) Apulia and Cervaro, more resistant to drought, 

B) Spelta and Carlotta, less resistant to drought in the following 
order. Cervaro, Apulia, Spelta, Cailotta. This order may however, be 
somewhat modified by the further experiments in progress: the growth 
of the plant and its grain yield also depend upon the specific productivity 
of each variety, which has not yet been accurately determined. 

3 ) The actual productivity of a plant is the result of a compensa¬ 
tion established between specific productivity “and resistance to the most 
injurious environmental factor. ” 

The productive capacity usually decreases with the increase in vitrotir; 
hence, a plant that is very resistant to drought and unfavourable me- 
teoxologjcal conditions, even if provided with the best environment for 
its development, always gives a relatively low yield. 
u . other hand, a vigorously growing variety bearing large ears 

(high specific productivity), but not possessed of the necessary drought- 
resistance, when placed in dry surroundings does not develop at all or 
only produces seed that cannot set. Of this Carlotta Strampelli is'the 
typical case ; this wheat is also endowed by heterosis with a high specific 
pro uc ivity that manifests itself with the progressive improvement in 
the environmental conditions. On the present occasion, the plant did not 
succeed even when watered 5 times, in completely filling tire grains which 
still remained shrivelled. ^ 


Spelta is certainly possessed of a much lower productive capacity. 
As for Cervaro and Apulia, there are not enough data to be able ex- 
actly to estimate their xerophily: even from observations made during its 
v getarive period, Apulia seems to have very distinct capacity for adapt- 
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ing itself to a dry climate; the greater productivity of Cervaro might there¬ 
fore be attributed to a greater specific productivity which is however always 
below that of Carlotta,and ran no risk of being impaired by the lack ot 
moisture to which it was subjected in the course of the experiment. 

In Cervaro it would appear that specific productivity and drought 
resistance are united in the best proportions. 


Table I. — Weight of Seeds per Ear in eg. 


Varieties 

Number of waterings | 

Difference 
between 
watered (a) 
and 

unwatered 
plants (s) 

a 

s 

0 

X 

a 

5 

1 + 2 + 5 

3 

■Cervaro ..... 

53 

47 

66 

73 

62 

! Q 

X.X 

Apulia. 

39 

46 

30 

65 

47 

! 8 

1.2 

Bpelta. 

13 

26 

37 

30 

34 

21 

S.6 

■Carlotta Str.. • • 

14 

33 

50 

46 

j_ 34 _ 

29 

3*° 

General average 

36 

38 

46 

54 

1 

46 

I* 

1 


Table II. — General Averages for the 4 Varieties of Wheat. 



Number of waterings 

Difference 

between 

unwatered 

and 

watered 

plants 


0 

1 

2 

5 

1 + a + 5 

3 

Weight of seeds per ear in eg. . . . 
Average weight of each ear in eg. . 

Length of culm in cm., . 

Length of ear in cm. 

29 

2.I7 

44 

6.6 

38 

I 2-5° 
56 

j 6.6 

46 

2.47 

60 : 

7.2 

54 

3.10 

64 

7-9 

46 

i 2.70 

61 

7.0 

i 

i 

17 

o-53 

17 

0.4 


G. A. 


^30 - Evaporation and Other Soil Properties found to be Connected with Soil Consti¬ 
tution. — I Keen, B. A. (Goldsmiths’ Company’s Soil Physicist, Rotbamsted Expe¬ 
rimental Station), The Evaporation of So ? l. Influence of Soil Type and Mamirial 
Treatment, in The Journal ot Agricultural Science , Vol, XI, Part. 4, p. 432-440, figs. 3. 
Cambridge, October 1921. — II. Keen, B. A., and Raczkowski, The Relation 
between the Clay Content and certain Physical Properties of a Soil, Ibidem , 
pp. 441-449, Figs. 5* 

In an earlier paper (i) the author had shown tliat the essential difference 
In the evaporation from sand and soil was primarily due to the colloidal 
portion of the clay fraction in the soil, and secondly, to the organic matter 
present. The experiments now described were carried out on two soils, 


(1) See R. 1913, Ko. 248. (Ed.) 
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one of which contained about 6 % of clay, and the other 15 %. In order 
that the influence of manurial treatments could be studied at the same 
time, samples were taken of each soil from the unmanured plots, and plots 
given farmyard manure, and complete artificial manure, respectively. The 
rate at which the soils lost water over concentrated sulphuric acid and at 
a constant temperature, was found to depend firstly, on the amount of 
clay present, and secondly on the amount of organic material in the soil. 
The differences due to content of organic material were more obvious in 
the soil containing the larger amount of clay, the farmyard manure plot 
lost water at the slowest rate and the unmamired plot occupied an inter¬ 
mediate position. 

In the sandy soil, the differences in evaporation due to manuring 
were small. 

There is evidence that the moisture equivalent of these soils, measures 
the percentage of water at which the evapoiation is first directly affected 
by the soil particles and that, at percentages of water in excess of the mois¬ 
ture equivalent, evaporation is taking place substantially from a free water 
surface. 

II. — It is well known, that the behaviour of most soils, is largely 
determined by the percentage of clay they contain ; for this reason the 
authors proposed to measure various fundamental properties of a given 
soil (such as pore-space, apparent and real specific gravity, volume, expan¬ 
sion of soil when saturated) at diffeient depths and as affected by the 
clay content. 

The results obtained showed that the weight of unit volume of air- 
dry soil, viz., its apparent specific gravity, and its real specific gravity, va¬ 
ried inversely with the percentage of clay in the soil, whereas the amount 
of water it takes up, pore space and volume expansion when saturated, 
varied directly with the clay percentage. The effect on the constants of 
the larger quantities of organic matter present in the top two layers of soil 
of 15 cm. and from 15 to 30 cm, was, weight for weight, approximately 
equal to that of the clay, except in the volume expansion results wheie the 
effect, if any, was within experimental error. It is possible that a fine 
silt fraction with an upper limit of diameter of 0.005 mm. may have si¬ 
milar effects to the clay fraction. G. A. B. 

231 - The Chlorine Index as a Comparative Measure of the Nitrogen Content of Soils— 

Veil C,, in Cmnptes rendm de V Academic des Sciences , Vol. CLXXIV, pp. 317-310. Paris, 
January 30, 1922. 

Hypochlorite of sodium when in contact with arable soils, loses tis 
active chlorine. It has been- shown that the amount of chlorine which 
thus disappears is connected with the humus content and affords and index 
of the probable fertility of the soil (1). 

The author adopted the same method in order to discover wether any 
correlation exists between the chlorine index thus determined and the 
nitrogen content. He investigated the connection between the amount 

I (1) See i?. 1919, Xo. 424, [Ed.) ; 1 1 
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of chlorine in the soil (cm 3 per cm 3 ), and the nitrogen present (gm. per 
100 dry weight), using for the purpose soils for which, as far as is known, 
no chemical fertilisers had been used. A certain number of samples came 
from the neighbourhood of Paris, others from Brittany, Haute-Marne 
and Morocco ; there were 20 in all. 

Generally speaking, the higher the chlorine index the greater the ni¬ 
trogen content of a soil. Three classes can be clearly distinguished: 

1) Very rich soils, where the nitrogen content is above-4 per 1000 
and the chlorine index higher than 30. 

2) Soils with a low hunms content, where the nitrogen content is 
above 1 per 1000 and the chlorine index varies between 7 and 12. 

3) A series of soils of average richness, with a nitrogen content vary¬ 

ing between 15 and 27, and chlorine indices above 1 per 1000 and below 
2 per 1000. G. A. B. 

232 - Researches on the Presence of Arsenic and Iodine in Soils and Subterranean 
Water in Argentina. — X. Riechert, P. Trelles. K. A. (Iyaboratorio Quimico de ln- 
ve^tigaciones Agropeeuarias, Pacultad de Agronomla y Veterinaria, Univerddad Nacio- 
rial de Buenos Aires), Sobre la presencia del arsenico como elemento normal en las tierras 
vegetales, in Revista de hi Facultad dc Agronomia, Vol III, Part 3, pp. 281 -284, 1 pi., 
bibliography of 9 works. Buenos Aires, December 192:. — XI. Idem, Iodo y arsenico 
en las aguas subterranean, Ibidem , pp. 285-287, 1 lig, bibliography of 12 works 

The classical researches of Gautier have proved that arsenic is nor¬ 
mally present in the animal organism ; Jadin' and Astruc have shown 
that this arsenic comes from vegetable foods, and as the plants consumed 
must obtain their supply? of this substance from the soil, it is necessary to 
determine the arsenic content of the latter. 

For this purpose the authors analysed the Argentina p lan t products. 
Arsenic was always found in the latter, but in smaller quantities than had 
been observed in Europe, except in the case of the seeds for instance of 
wheat grain harvested in regions where the soils are rich in arsenic. The 
authors analysed 20 different soil samples and found the arsenic content 
varied from 0.08 mg. to 2.25 mg. for 100 gin. of air-dried soil; it was not 
possible to determine the relation between the amount of arsenic and iron 
present, but it .was found that arable soils always contained arsenic and 
that tihere was no connection between their chemical composition and 
their arsenic content. The latter is highest in the upper layers and decreases 
with the depth. 

Although there is no general rule, it appears possible that some con¬ 
nection may exist between the amount of arsenic in the soils and in the 
subterranean waters beneath them, as has been observed in an arsenical 
district (North .Santa Fe). 

It should be remembered that iodine and arsenic are constantly present 
in the waters of the pampas, their amount depending on the chemi s t 
composition of these waters, and on the geological nature of the soil. Water 
containing chlorine, sulphur and sodium bicarbonate have the highest 
iodine and arsenic content, while those coming from granitic or calcareous 
soils have the lowest. The iodine may be derived from marine deposits, 

[28!-***] 
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one of which contained about 6 % of clay, and the other 15 %. In order 
that the influence of mantirial treatments could be studied at the same 
time, samples were taken of each soil fipm the unmanured plots, and plots 
given farmyard manure, and complete artificial manure, respectively. The 
rate at which the soils lost water over concentrated sulphuric acid and at 
a constant temperature, was found to depend firstly, on the amount of 
clay present, and secondly on the amount of organic material in the soil. 
The differences due to content of organic material were more obvious in 
the soil containing the larger amount of clay, the farmyard manure plot- 
lost water at the slowest rate and the unmanured plot occupied an inter¬ 
mediate position. 

In the sandy soil, the differences in evaporation due to manuring 
were small. 

There is evidence that the moisture equivalent of these soils, measures 
the percentage of water at which the evapoiation is first directly affected 
by the soil particles and that, at percentages of water in excess of the mois¬ 
ture equivalent, evaporation is taking place substantially from a free water 
surface. 

II. — It is well known, that the behaviour of most soils, is largely 
determined by the percentage of clay they contain ; for this reason the 
authors proposed to measure various fundamental properties of a given 
soil (such as pore-space, apparent and real specific gravity, volume, expan¬ 
sion of soil when saturated) at diffeient depths and as affected by the 
clay content. 

The results obtained showed that the weight of unit volume of air- 
dry soil, viz,, its apparent specific gravity, and its real specific gravity, va¬ 
ried inversely with the percentage of clay in the soil, whereas the amount 
of water it takes up, pore space and volume expansion when .saturated, 
varied directly with the clay percentage. The effect on the constants of 
the larger quantities of organic matter present in the top two layers of soil 
of 15 cm. and from 15 to 30 cm. was, weight for weight, approximately 
equal to that of the clay, except in the volume expansion results wheie the 
effect, if any, was within experimental error. It is possible that a fine 
silt fraction with an upper limit of diameter of 0.005 nun. may have si¬ 
milar effects to the clay fraction. ' 0 . A, B. 

231 - Ilia Chlorine Index as a Comparative Measure of the Nitrogen Content of Soils.-- 

Veil C., in Com pies rendns de V Academic ties Sciences, Vol. CLXXIV*, pp. 317-310. Paris, 

January 30, 1923. 

Hypochlorite of sodium when in contact with arable soils, loses tis 
active chlorine. It has been shown that the amount of chlorine Which 
thus disappears is connected with the humus content and affords and index 
of the probable fertility of the soil (1). 

The author adopted the same method in order to discover wether any 
correlation exists between the chlorine index thus determined and the 
nitrogen content. He investigated the connection between the amount 

( 1 } See R. 1919 , Xg. 424. (Ed.) " r 
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of chlorine in the soil (cm 3 per cm 3 ), and the nitrogen present (gm. per 
100 dry weight), using for the purpose soils for which, as far as is known, 
no chemical fertilisers had been used. A certain number of samples came 
from the neighbourhood of Paris, others from Brittany, Haute-Marne 
and Morocco ; there were 20 in all. 

Generally speaking, the higher the chlorine index the greater the ni¬ 
trogen content of a soil. Three classes can be clearly distinguished: 

1) Very rich soils, where the nitrogen content is above 4 per 1000 
and the chlorine index higher than 30. 

2) Soils with a low humus content, where the nitrogen content is 
above 1 per 1000 and the chlorine index varies between 7 and 12. 

3) A series of soils of average richness, with a nitrogen content vary¬ 

ing between 15 and 2;, and chlorine indices above 1 per 1000 and below 
2 per 1000. G. A. B. 

232 - Researches on the Presence of Arsenic and Iodine in Soils and Subterranean 
Water in Argentina. — I. Riechert, F. Treixes. R. A. (Laboratorio Quimico de In¬ 
vestigations Agropecuarias, Facultad de Agronomia y Veterinaria, Universidad Natio¬ 
nal de Buenos Aires), Sobre la preseiicia del arsenico como elemento normalen las tierras 
vegctales, in RevisUt de la FaculUid de Agronomia, Vol. Ili, Part 3, pp. 281-284, 2 pi., 
bibliography of 9 works. Bueno* Aires, December 1921. — II. Idem, Iodo y arsenico 
en las aguas subterranean, Ibidem , pp. 285-287, 1 tig., bibliography of 12 works 

The classical researches of Gautier have proved that arsenic is nor¬ 
mally present in the animal organism : Jadin and Astruc have shown 
that this arsenic comes from vegetable foods, and as the plants consumed 
must obtain their supply of this substance from the soil, it is necessary to 
determine the arsenic content of the latter. 

For this purpose the authors analysed the Argentina plant products. 
Arsenic was always found in the latter, but in smaller quantities than had 
been observed in Europe, except in the case of the seeds for instance of 
wheat grain harvested in regions where the soils are rich in arsenic. The 
authors analysed 20 different soil samples and found the arsenic content 
varied from 0.08 mg. to 2.25 mg. for 100 gm. of air-dried soil; it was not 
possible to determine the relation between the amount of arsenic and iron 
present, but it .was found that arable soils always contained arsenic and 
that there was no connection between their chemical composition and 
their arsenic content. The latter is highest in the upper layers and decreases 
with the depth. 

Although there is 110 general rule, it appears possible that some con¬ 
nection may exist between the amount of arsenic in the soils and in the 
subterranean waters beneath them, as has been observed in an arsenical 
district (North Santa Fe). 

It should be remembered that iodine and arsenic are constantly present 
in the waters of the pampas, their amount depending on the chemical 
composition of these waters, and on the geological nature of the soil. Water 
containing chlorine, sulphur and sodium bicarbonate have the highest 
iodine and arsenic content, while those coming from granitic or calcareous 
soils have the lowest. The iodine may be derived from marine deposits,, 
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but it must not be forgotten, that it is of constant occurrence in soils, atmos¬ 
pheric dust and freshwater algae, and also that all other plants are relatively 
rich in iodine, as has been shown by the researches of Gautikr and others. 

G. A. B. 

233 - Concentration of the Hydrogen Ion in the Soil and in Plants.— 1. Atkins, \v\ k. 
G , Some Factors affecting the Hydrogen Ion Concentration of the Soil and its Relation 
to Plant Distribution, in The Scientific Proceeding 0/ the Roval Dublin Society, Vol. XVI, 
n. s., No 4 *. 30-3}., pp. 369-423. Dublin, 1922 — II. Idem, The Hydrogen Ion Concen- 
tiation of Plant Cells, Ibidem , p. 414-426 — III. Idem, Xote on the Occurrence of the 
Finger and Toe Disease of Turnips in Relation to the Hydrogen Ion Concentration of 
the Soil, Ibidem , pp. 427 J.34. bibliography. 

I. — The author gives a critical review of the literature dealing with 
the concentration of the hydrogen ion in the soil, and the factors exerting 
an influence upon this concentration and its relation to plant distribution. 
He reaches the following general conclusions. 

In the first place it is desirable, in order to determine the fundamental 
relations existing between the ions present in the soil solution and its hy¬ 
drogen ion content, to consider separately the effects of the different salts. 
When water is in contact with pure calcium carbonate the theoretical max¬ 
imum alkalinity is only pH g.oi( 1) which may be attained experimentally 
in the absence of carbon dioxide. The corresponding bi-carbonate in equi¬ 
librium with the gases of the atmosphere is pH 8.37 at 16 0 C becoming more 
alkaline at higher temperatures. Owing to the high content of carbon 
dioxide in the soil, the pH values of limestone soil are usually lower and 
they vary with the aeration. 

The theoretical maximum alkalinity for magnesium carbonate is pH 
10. Dolomite soils may thus attain to greater alkalinity than limestone 
soils. Alkalinity of over pH 10, due to sodium carbonate, may be reduced 
to pH 8 by the addition of calcium sulphate. The former reaction is inju¬ 
rious or destructive to plant cells, whilst the latter is favourable to most 
plants. 

Soil acidity may be occasioned by the oxidation of sulphur from iron 
pyrites. This acidity favours the production of available phosphate and 
is accordingly beneficial to certain plants. Owing to production of carbon¬ 
ic acid by bacteria, a soil extract may decrease in alkalinity from pH 
8.7 to 7.2 or less ; the result in the soil appears to be to render iron salts 
more readily available in calcareous soil when inundated, than when 
uncovered. The alteration is usually more rapid in soils from the top 
6 inches than at greater depths. 

Continous manuring with sulphate of ammonium or of potassium, 
decreases the effective soil alkalinity, even in a calcareous silt, but by a 
small amount only, about pH 0.2-0.4 in the cases examined. 

An acid soil extract is only slightly altered by boiling; in one instance, 
from pH 5.4 to 5.7. Alkaline extracts tend to reach the maximum valuefor 
calcium carbonate pH 9.0. Higher values, such as pH 9.2, appear to indi- 

(x) See R\ February 4919, No. 159. (Ed) 
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cate the presence of magnesium in small amounts. The altered reaction 
is probably of importance in inhibiting the growth of certain soil orga¬ 
nisms in heated soil. 

When arranged in order of decreasing alkalinity, soils derived from differ¬ 
ent materials stand as follows : — calcareous silt, limestone, sandstone, 
calcareous tuff (schalstein) with slate, ordinary state, pillow-lava (spilite), 
felsite and granite. The values are modified in certain places, for prox¬ 
imity to the coast lessens acidity and a high gradient often increases it. 
The results relate mainly to Devonian strata and the accompanying volcanic 
or plutonic rocks. 

The author gives figures for the hydrogen ion concentration of the 
habitats of over a hundred native plants. These show that the measure¬ 
ment is a valuable index of various soils conditions and that many plants 
are limited to a short range of pH values ; others with a wider range 
occur within certain definite pH values, but some plants grow well at wide- 
ly different soil reactions. A distinction must be made between acid 
peaty soils, acid clay soils and acid sandy soils It is interesing to note 
that wild fio'wers grown in a garden, do best when the soil reaction is similar 
to that in their native habitat. 

Natural waters, even irom the peaty districts examined, contain no 
acid other than carbonic. Water in a spring may be at pH 6.4 and the stream 
flowing from it at pH 8.3 when in equilibrium with the atmospheric con¬ 
centration of carbon dioxide. Photosynthesis may raise water containing 
magnesium salts to pH 9.7 The h} drogen ion concentration of natural 
soft waters, tends to increase during winter and to decrease in summer. 

II. — The author then treats of the hydrogen ion concentration with¬ 
in the plant and in the actual living cells, and gives a brief account of the 
previous work on the subject from which he draws the following con¬ 
clusions : 

Plant cells are rarely alkaline and pH S is not exceeded in them. Qn , 
the acid side pH 1.4 has been observed. a microchemical method 
it is possible to determine the pH values of the cells and tissues; it has been 
found that the xylem is more acid than the pith and medullary rays, 
and the midrib of a leaf is more acid than the parenchyma. Parenchymatous 
tissue is often in the neighbourhood of pH 6, whiee woody tissue is nearer 
pH 5, or more acid. When grown in alkaline or neutral soil, the root is 
usually less acid than the other parts of the plant. The author reserves the 
influence of soil reaction for consideration in another paper. 

It has been pointed out that the pH value met with in a tissue is 
usually near but slightly less than the optimum for the activity of the char¬ 
acteristic enzyme at ordinary air temperature. This ensures that the 
acidit3 r does not destroy the enzyme at such higher temperatures as may be 
experienced by the plant under natural conditions. 

III. — It has long been known from the results obtaihed by VoblckER 
and other workers (which were collated by Hall in 1910), thatfinger- 
and-toe disease occurs in soils poor in calcium salts. The author mentions 
the case of two adjacent turnip fields of similar clay soil oiie of which was 
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badly infested with finger-and-toe disease in the crop, while the other was 
entirely immune. It was found that the calcium content (calculated as 
oxide), was respectively 0.17 0 o and 0.40 %; the hydrogen-ion concentra¬ 
tion of the samples was respectively pH. 6.6 and pH 6.7. In other words, 
the soil of the infected field was the more acid and it would be useful to 
determine the pH limits within which the fungus producing finger-and-toe 
disease (Piasmodiophora brassica), is able to develop. G. A. B. 

234 - Researches Made in Denmark, upon the Effect of Soil Conditions on Bacterial 
Life and the Chemical Transportations taking place in the Soil: the Capacity for 
Decomposing Mannite. — Christen’sex H. R. (145 Beretning fra Statens For^ogsvir- 
komhecl i Plantekultur), in Tiddsknti tor Planteavl , Vol. XXVIII, Part l, pp. 1-58, 
iigs. 5. Copenhagen, 1922. 

The author has previously had occasion to study the power of fixing 
atmospheric nitrogen, possessed by different soils. The soils were mixed 
for this purpose with mannite and put for some weeks into a thermostat 
to incubate (1). The observations made seemed to show that there are 
considerable differences in the mannite decomposing-power of various 
soils, and as it also appeared probable that these differences were connected 
with the agricultural properties of the soils, it was thought well to investi¬ 
gate the whole question of how far a capacity for decomposing mannite 
depended upon the nature of the soil. A satisfactory method of research 
was first selected, whence it was found that the moisture content of a 
soil determines the rapidity as w r ell as the course of the mannite decomposi¬ 
tion process, and that in order to attain the approximate maximum decom¬ 
position, the humidity must be about 75 % of the water capacity of the 
soil.^ Since a large number of ordinary soils had been used the author tried 
to discover the capacity of mannite decomposition as shown by the rapidity 
of this process, and following his predecessors, he investigated both inoculat¬ 
ed and uninoculated cultures in order to determine the differences due both 
to the chemical composition and microbiological nature of the soil. He 
also determined the reaction 01 the soil samples, and the phosphoric acid 
soluble in hydrochloric acid and carbonated water respectively, and finally 
the amount of lime and magnesia soluble in 10 % ammonium chloride. 

The author first found that the rate of the mannite decomposition var- 
ried within very wide limits; in certain cases, the process was completed 
in 5 days, in others it was not complete even at the end of 30 days. After 
due consideration it would appear that there is a definite relation between 
the reaction of the soil (especially within limits very close to the point 
where it becomes neutral) and its power of decomposing mannite, for soils 
that are shown to be well-supplied with lime, and are thus favourable to 
the development of Azotobcnter, generally'have a greater capacity for de¬ 
composing mannite than those having a deficienc} r of lime and lacking 
Azotobader. This difference is still more noticeable, if distinctly acid or 
alkaline soils are compared. There are however notable exceptions to 
this rule ] these seem on the one hand to show that soils with sufficient 

(1) See K. '191;, No. 996. [Ed.) 
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lime possess, more often than those deficient in it, the qualities determining 
the rapidity of the mannite decomposition process, while on the other hand, 
no connection has been found between the amount of phosphoric acid 
soluble in hydrochloric acid present in a soil, and its capacity for decompos¬ 
ing mannite. On the other hand, soils needing no lime, and with much 
phosphoric acid soluble in water containing carbon dioxide, have also a 
great power of decomposing mannite; in fact if the concentration amounts 
to 1.2 mg. of phosphoric acid per litre, mannite decomposes very rapidly 
in such inoculated soils, with but rare exceptions. Further, the decomposi¬ 
tion of mannite takes place as a rule much more quickly in inoculated, than 
in uninoculated soils; usually however the differences are slight, so that 
we are justified in saying that the degree in which mannite is decomposed 
depends chiefly upon the chemical composition of the soil. 

In order the better to understand the effects of the chemical factors, 
the author treated the soils with lime and various phosphate salts. The 
results proved that the rapidity of the mannite decomposition depended 
upon the presence of slightly basic lime compounds and readily soluble 
phosphoric acid. 

These facts are of great importance, but further research is necessary 
with regard to the extent to which the speed of the mannite decomposition 
in soils needing no lime, may be an index of the amount of phosphate com¬ 
pounds present that are very soluble and capable of speedy assimilation 
by plants ; such an index being afforded by the Azotobacter test in the 
case of soils that are deficient in lime. 

A first step taken in this direction by the study of a series of 
soils proved, by a series of field experiments lasting for several years, 
to be lacking in phosphoric acid. The results were very satisfactory, for 
they showed that these soils, which agricultural experience had proved to 
be decidedly in want of phosphoric acid, had a very low capacity for de¬ 
composing mannite, whereas soils well provided with phosphoric acid 
broke up mannite quickly. Further, when normal amounts of superphos¬ 
phates are applied for a certain number of years to soils requiring phosphoric 
acid, the mannite decomposing capacity of these soils is greatly increased. 
The experiments so far made are, however, not sufficiently extensive to war¬ 
rant any conclusions as to the practical value of this method in determining 
the phosphoric acid requirements of the soil. 

In* the latter part of the article, the author deals with the connection 
between the reaction and basic character of the soil, and its content in phos¬ 
phoric acid soluble in hydrochloric acid and in water containing carbon diox¬ 
ide, and of lime and magnesia soluble in ammonium chloride. These cor¬ 
relations show very clearly that an alkaline reaction and the presence in 
the soil of certain basic compounds, like those of lime, are necessary condi¬ 
tions of a somewhat high content of phosphoric acid soluble in water con¬ 
taining carbon dioxide, and finally, that the form under which phosphoric 
acid is found in soils is determined to a large extent by their reaction. 

G. A. B. 
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235 - The Spring Awakening of Arable Land and the Choice of Agricultural Ma¬ 
chines. — ResTGEdmann, V., in Journal d' Agriculture pratique , Vol 35,No 7, pp. 132-135 
P aris, February 19, 1921 

The author considers tUMrfeRE’s paper (1) on the “ Spring Awakening 
of Arable Tand ” from the point of view of the agricultural machines and 
operations required. All that is needed is some simple apparatus mounted 
on a stubble-plough, a pulveriser, or a cultivator with flexible teeth. 

According to IyUMifeRE, the roots of plants and also the dead leaves 
and aerial portions of annual plants secrete toxic products that are inhibi¬ 
tory agents preventing the seeds germinating, and should therefore be 
removed as quickly as possible by fermentation, oxidation or dilution. 

This hypothesis explains the beneficial effects of various cultural 
operations: dry-farming, ploughing fallow land for a year, the repeated 
use of a cultivation with flexible teeth instead of ploughing (Jean me¬ 
thod) (a), etc. 

It also shows that it is necessary in preparing the autumn seed-bed, 
only to loosen the soil to a slight depth without turning it but at the same 
time to dig and subsoil it as deeply as possible, in order to facilitate the free 
passage of the rain, which first washes the superficial layers of the soil, pro¬ 
moting the germination of the seeds they contain and then, passing on to the 
greater depths, removes the toxic products from the lower strata at the time 
the roots of the new plants will reach them. The toxic products 'would 
thus be present in relatively large amounts in the lower layers of soil. 

The furrows then act as small elementary drains that hasten the remo¬ 
val of soluble substances by the rain water. For this reason it is advisable 
to use implements with coulters that are relatively narrow for most of their 
length, but wider at the point, so as to make narrow channels ; the sec¬ 
tion of the latter should be smallest when the soil is most compact and heavy,, 
as this minimises the compression and slipping of the earth. 

Ploughing should therefore not be carried to a depth exceeding io to 
15 cm. After the harvest has been carried, it may be assumed that the 
toxic products are most abundant in stratum t {fig, 1); after ploughing, this 
stratum, which is for the time unsuited to germination, is arranged in pa¬ 
rallel inclined planes f; these after the passage of the roller or harrow take 
up the position t'\ so that the seeds finding themselves from the beginning 
under good germinating conditions are those occupying the triangles g; 
those situated elsewhere will germinate later when the rain has washed 
the superficial layers. Instead of ploughing to the depth yo } it would 
therefore be better not to go deeper than yn, the exact figure is to be found 
by experiment. It is however, also advisable to loosen the soil in situ 
to the depth nm, in order to allow the rainwater to drain away easily and 
free the strata nm from toxic products, before the roots of the crop have 
penetrated so far. 

The best agricultural machines to use are stubble ploughs working 
to a depth of 7-10 cm., or pulverisers penetrating to 5-8 cm., provided each 

fi) See i?. Jfjn. 1921. No. 11. {Ed.) 

(2) See/?. April iqi6, No. 386. (Ei.) 
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mould-board A (fig. 2) is fitted with digging claws or teeth f which pen¬ 
etrate as deeply as possible, 20-25 cm. for instance, before the furrow 
is cut by the plough. 



Fig. 1. — Transverse section of ploughing. 



Fig. 2. — Principle of stubble-plough 
with digging teeth. 



Fig. 3. — Principle of cultivator 
digging coulters. 


Such digging teeth, which resemble coulters, may be introduced 
between the disks of the pulveriser. 

The same principle can also be applied to cultivators. In this case, 
it would be necessary to affix the digging coulters shown diagramatically 

t**&l 
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ate (fig. 3), behind each share ($) of the cultivator (or every second share), 
the latter working a breadth of 12.5 cm. (teeth per metre of width of the 
carriage), and to a slight depth. The distance between the verticals y 
and y' by passing the extremities of s and c, which will give most work 
with the minimum traction, must be determined by experiment. 

After the passage of the above-mentioned machines it is well to use 
a clod-breaking roller to consolidate the surface. The roller, which must 
be of the required breadth, can be attached to the back of the machine. 
The loosened superficial layers must settle down, for in EumfeRE's experi¬ 
ments its consolidation is proved by the water used for washing the soil. 

The seed being sown at depths varying from 3 to 6 or 7 mm., it is 
only necessary to loosen the soil to a depth of 10 cm. in order tkat the first 
rains can rapidly wash the surface. 

What has been said refers solely to the preparation for the autumn 
sowing, for in the spring the rains and snows of winter insure the soil being 
washed to a depth below where the seeds are lying. Further, the ground 
is well ploughed in the autumn, and superficially ploughed several times in 
spring, which agrees well with Lumi£re's experiments. 

G. B. 

236 - The Conversion of Straw into Farmyard Manure. — Hutchinson, h. b. and 
Richards, E. H., in The Journal of the Miwstrv ot Agriculture, Vo! XNVITI. No. 5, 
pp. 398-411, figs, 2. London, August 1921. 

As a result of the recent extension of the area under cereal crops, it 
was thought that there might remain a surplus of straw which could not 
be employed for the usual purposes of stockf eeding and litter. It was there¬ 
fore determined to investigate the possibility of converting it directly 
into manure, in order to supply the market-gardeners who found it in¬ 
creasingly difficult to obtain adequate supplies of stable-manure. 

As a result of experiments carried out at the Rothamsted Experimen¬ 
tal Station, a method was devised bs^ which straw can be converted into 
a substance having many of the properties of stable manure. 

In a considerable number of the preliminary experiments, to secure 
the usual disintegration and colour changes in fermenting straw, the most 
promising results were obtained when the straw was subjected to the action 
of a culture of aerobic, cellulose-decomposing organisms (e. g. Spirochaeta 
cyiophaga). Further enquiry showed, however, that this effect was not due 
simply to the presence of an organism capable of breaking down cellulose, 
but rather to the indirect effect of the mineral substances contained in the 
culture fluid. From this stage onwards, the question of food supply, as 
distinct from the addition of any particular species of organism, received 
special attention and the results obtained were of both theoretical and 
practical importance. 

The ; great importance of air supply, was shown by an experiment in 
which 4 lots of straw were fermented under aerobic and anaerobic conditions 
for 3 months at 37 0 C. The results were as follows : 
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Loss of dry matter 


Straw without 

Straw with 


Nitrogen 

Nitrogen 


16.3% 

T 10/0 

With air supply. 

i 40.1 

58.9 


i 


As a rule special measures to maintain a favourable temperature are 
not necessary. Moist straw rapidly undergoes a preliminary fermentation 
during which the temperature may rise to over 65° C. It is, however, in 
the subsequent stages that the effect of treatment has most effect in main¬ 
taining the temperature. Experience has shown that a supply of nitro¬ 
gen, by increasing the energy of fermentation, leads to an increase of 15-20° 
C in favour of straw which has received a sufficient supply of nitrogen, 
as compared with untreated straw. 

Repeated experiments have proved that the most rapid break-down 
of straw occurs when some source of nitrogen in an available or indirectly 
available form was supplied, but only when the reaction of the solution 
was neutral or slighty alkaline. The addition of urine, urea, ammonium 
carbonate or peptone, with certain concentrations, immediately sets in train 
rapid decomposition changes. The highest concentration for quick break¬ 
down is appreciably below that of the weakest undiluted urine; hence it 
is quite impossible to obtain well-rotted dung by the use of neat urine with¬ 
out considerable loss. 

Equally good rotting may be obtained without loss of nitrogen, as was 
shown by experiments in which straw was incubated with urine in differ¬ 
ent concentrations for periods up to 86 days; even after this period, the 
losses that occurred with satisfactory rotting and within the lower concen¬ 
trations, were only about 4 % of the filial nitrogen. The ordinary losses 
of the manure heap are frequently more than tenfold this amount. 

In addition to the two phases already mentioned, a) in which the 
straw supersaturated with nitrogen loses it to a definite degree, and b) in 
which straw with the requisite amount of nitrogen may undergo rotting with¬ 
out appreciable loss and is therefore in a state of equilibrium, there is a 
third phase, in which undersaturated straw exhibits a well-marked property 
of fixing nitrogen by the agency of micro-organisms, especially in the form 
of ammonia, until the same final content of nitrogen in the rotted product 
is attained. 

As a rule, the nitrogen retained by supersaturated straw (that is to say 
straw containing more nitrogen than will remain in the final product), 
and such as is accumulated by undersaturated straw (viz, straw contain¬ 
ing less nitrogen than the amount present in the final product), appears to 
be stored up in an organic, or non-ammoniacal form. The maximum 
retention of nitrogen has been found to occur within the first 4 weeks, 
after which the breakdown of this organic nitrogen to ammonia and. the 
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consequent loss by volatilisation seems to keep pace with the loss of dry 
matter. Finally the material assumes a “ stabilised ” condition, the loss 
of nitrogen becoming greatly diminished or even absent altogether for long 
periods. 

Between the doth and the 120th day little change is found to take place, 
either in the amount of stable or fixed nitrogen, or in the proportion of this 
nitrogen and the ammonia which appears to be held by fermented material 
even at a high temperature (37°C), in spite of constant handling. In general 
it may be stated that when straw has worked from an unsaturated to 
a stable phase, little or no free ammonia is to be found, but straw which 
starts with a superabundance of nitrogen, appears to hold, when in a 
fermented state, upwards of 14 % of its nitrogen in the form of ammonia 
so long as the material is in a moist condition. Desiccation leads.to al¬ 
most complete loss of ammonia and in this respect, as well as in the propor¬ 
tion of ammonia in the moist material,, the artificial manure resembles 
natural manure. 

From the study of the inter-relations between nitrogen and straw the 
authors have come to the conclusion that the amount of nitrogen necessary 


for pronounced rotting, and the amount the straw is capable of “ fixing ” in 
the form of ammonia are identical, and that in general, the figure varies only 
between 0.70 and 0.75 parts of nitrogen per 100 parts of dry straw. With¬ 
in these limits fermentation proceeds without loss of nitrogen, and it is 
obvious that except in so far as the nitrogen content of the original straw 
varies, the finalstabilised ” product obtained when rotting has proceeded 
to an appreciable extent must likewise exhibit comparatively slight varia¬ 
tion in its nitrogen content. If for example the nitrogen content of the 
original straw was 0.5 %, and we assume that the theoretical amount of 
ammonia nitrogen equal to 0.72 lb. of nitrogen per 100 lb. of straw, has 
been fixed, then with a loss of 40 % of dry matter during fermentation, the 


u . A ^ • (°*5° + °-7°) X 

resulting rotted straw will contain —----= 2.03 

00 


>3 % of or¬ 


ganic nitrogen in the dry matter. The data, thus obtained lead to a consi¬ 


deration of the process of inducing the fermentation of straw on a large 
scale, and can also be applied to the conditions operating in the production 
of ordinary farmyard manure. 

As regards the preparation of artificial manure (1), experience has* 
shown that urea and ammonium carbonate are the most suitable carriers 


of nitrogen, since they insure favourable alkaline reaction, -and the rapid 
decomposition of the straw, but as they are very expensive, it is best in 
large scale experiments, to use cyanamide or sulphate of ammonia. While 
cyanamide alread} 7, contains sufficient free lime to keep in check any acid 
compounds formed during fermentation, sulphate of ammonia must be 
supplemented by the addition of a base, and for this purpose finely ground 
chalk, ground limestone or waste lime from causticising plant at soap- 


(1) Phis process, as well as its application to the purification of sewage has been cover¬ 
ed] by letters, Patent, (Brit. Patent No. 152387). [Author’s Note) 
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works may be used. For general purposes, it will be found that upwards 
of 3 / 4 cwt. of sulphate of ammonia and 1 cwt. of finely ground carbonate 
of lime per ton of straw are sufficient to induce fermentaion. The main 
obstacle to large scale operations arises from the great tardiness with which 
raw straw takes up the moisture necessary for fermentation. Where 
pits are available, this difficulty may be overcome by allowing the straw 
to remain immersed for 2 to 4 days, after which the free liquid may be drain¬ 
ed off. In the case of heaps or stacks on open ground, no advantage appears 
to be gained by continued wetting with large quantities of water and the 
authors suggest sprinkling the heaps comparatively lightly with water and 
allowing a couple of days to elapse before repeating the operation. The 
slight fermentation that sets in after the first sprinkling renders the straw 
more capable of absorbing the water of the second. When examination has 
shown that the interior or the heap has become uniformly moist, the source 
of nitrogen may be applied in the form of solution ; or in the case of cyana- 
mide and other products, this may be broad-casted over the surface of 
the heap and watered in. 

Artificial manure is identical in physical properties with well-rotted 
farmyard manure, and differs from it in chemical composition only in so 
far as it does not contain (in addition to nitrogen), the appreciable quanti¬ 
ties of phosphorus and potash derived from the foods consumed by the 
animals. Of the thiee constituents ordinarily present in manure — urine, 
faeces and straw — the faeces appear to contribute only to the physical 
character of the product ; and as the nitrogen they contain is inert, require 
to be furnished with the nitrogen needed for the decomposition of the straw 
instead of fixing it themselves. The average of 26 analyses of the faeces 
of the horse, cow and sheep showed the percentage of nitrogen to be almost 
the same as in fermented straw, viz. 1.93. The mean content of fixed, 
that is to say not ammoniacaj, nitrogen in manure made under controlled 
conditions in America and Europe proves to be 2.09 % as a mean of 43 
records. During the rotting of dung, a large amount (over 40 or 50 %) 
of the nitrogen contained in the food and litter is almost invariably lost, 
and this loss appears to fall largely or even exclusively on the urine nitrogen 
which is the most valuable constituent of the manure since it is the most 
readily available. Both chemical and physical measures have been suggest¬ 
ed to prevent or ^reduce this loss, but they have either proved ineffective, 
or have interfered seriously with the rotting process. 

If dung making be regarded as essentially a straw-rotting process, this 
loss is capable of explanation. It has been seen that the nitrogen- 
fixing power of straw is strictly limited and that any surplus nitrogen 
in the form of ammonia is liable to loss by evaporation. It may 
therefore be assumed that the practice of supplyring concentrated feeding 
stuffs to farm livestock merely results in an increased production of soluble 
nitrogen, which owing to the normally overloaded conditions of the litter, 
is liable to relatively greater loss than where such feeding stuffs are 
not used. 

A fairly close approximation to the actual results of a number of feed- 
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ing experiments may be obtained by taking the sum of: i) the amount of 
nitrogen present in the litter (which is not subject to loss) ; 2) the amount 
of faecal nitrogen calculated by means of the digestion coefficients of the 
food consumed ; 3) the nitrogen that the litter is theoretically capable 
of fixing (0.72 lb. per 100 lb. of straw); 4) the anxnioniacal nitrogen pre¬ 
sent in the manure. 

For this reason the authors advise a more liberal use of litter as a 
means of reducing the losses that occur in the making ot manure. 

F. D. 

237 - Supplies of Organic Matter in the Soil; Research carried out at the Rothamsted 
Experimental Station (England). — Russell, E. J. (Director, Rothamsted Experi¬ 
mental Station), in The Journal of the Ministry of Agriculture, Vol NXVlII, No o, 
PP* 779-/82, Pgs. 2. Eondon, December 1921. 

Recent experiments emphasise the importance of having ample supplies 
of organic matter in the soil, although some of the older agricultural chem¬ 
ists were inclined to the view that artificial fertilisers were the chief 
source of soil fertility and all that need be done was to apply them in the 
required amounts. Organic matter however as supplied by farmyard 
manure improves the conditions for the root-crops, facilitating the produc¬ 
tion of tilth and increasing the water-holding capacity of the soil. It also 
improves the growth of clover, and causes less variation in yield from year 
to year than artificial manure; further, its use involves less risk of deterio¬ 
ration of soil when the course of cropping is abnormal, as in cases where 
,the field receives an insufficient amount of fertiliser, or a manurial treat¬ 
ment deficient in one or more essential constituents. 


Comparison of Farmyard with Artificial Manures. 
Continuous Wheat. 


1 

Plot No 


Average 

Mean 

annual 

Percentage 
of relative 

Treatment 

yield bush, 
per acre 

diminution 
bush, 
por acre 

vamnee 
asenbable 
to weather 

2 b 

Farmyard manure, 14 tons annually . 

34-549 

O.031 

2.78 

3 and 4 

No manure .. 

12.629 

O.097 

6.20 

5 

Complete mineral manure. 

14.180 

0.090 

5-84 

6 

As 5 4 - single ammoniacal salts , . . 

22.581 

0.14I 

6,01 

7 

As 5 4 double ammoniacal salts. , . 

31.367 

0.144 


8 

As 5 -f treble ammoniacal salts . . . 

35-694 

O.092 

4.18 

10 ! 

Double ammoniacal salts alone . . . 

19.504 

O.157 

IT ,10 

11 ! 

As 10 4 Superphosphate . 

22.046 

0.219 

10.32 

12 | 

As 10 4 Super 4 Sulph. Soda .... 

28.319 

O.lSl 

7.28 

13 1 

As 10 4 Super 4. Sulph. Potash. . . . 

30.209 

O.123 

5.55 

i 14 1 

As 10 -f Super -f Sulph. Magnesia . . 

27.765 

O.231 

6.3 8 

Alternate < j 

Mineral alone, or double ammoniacal 

14.510 

O.092 

10.16 

} I 8 ! 

salts alone, in alternate years . . . 

29.006 

0.IX4 

! 4-55 

! 
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The following data, which represent the results of a series of experi¬ 
ments lasting 68 years, prove without any doubt that farmyard manure is 
more dependable than other fertilisers, although it is not capable of giving 
as good yields in favourable seasons as a properly balanced mixture of ar¬ 
tificials. 

The superiority of farmyard manure to artificials is showm by two dia¬ 
grams. One proves the steadiness of its effects as compared with the effects 
of a complete manure, phosphatic manure, and a nitrogen*-potassic and 
phosphato-potassic manure respectively, in increasing the yield of conti¬ 
nuous crops of barley grown from 1852-1919. The other shows the effect 
of farmyard manure and of artificials on clover and wheat (grain and straw) 
succeeding a corn crop. 

A good deal of work is being done at Rothamsted and elsewhere to 
discover the scientific reasons for these various effects and the best way of 
using farmyard manuie, but in the meantime there is another and far more 
urgent problem ; how T can the supply of farmyard manure or similar ma¬ 
terials be increased ? 

Two general methods ate being studied at Rothamsted. The first 
consists in reducing the wastage in making and stoiing farmyard manure, 
which is very considerable. The second consists in actually increasing the 
supply of farmyard manure or like substances on the farm, either by keep¬ 
ing more livestock, or by adopting substitutes for farmyard manure. The 
success attained in the experiments in progress at Rothamsted on the de¬ 
composition of straw by artificial means makes it most probable that 
given a proper air and moisture supply, suitable temperature, freedom from 
acidity and the addition 01 the right proportions of soluble nitrogen com¬ 
pounds, a substance resembling farmyard manure can be produced. 

Another method of attaining the same object is by the use of green 
manuring, but for this to be an economic possibility it is necessary to sow* 
a catchcrop after the harvest. Sewage can also be used and an extensive 
experiment, which was carried out at Rothamsted from 1918-1920, has 
proved that “ activated sbudge ” gives a fertiliser of high value (1), very 
considerably better than anything yet obtained. G. A. B. 

- Physic Nut Cake as a Fertiliser. — see No. 267 of this Revn'w. 

239 - The Recent Conference at Rotterdam and the Future Prospects of Nitrate of 

Sodium. — Caliche , Year III, No. 9, pp. -| 20-431. Santiago (Chili), December 1921. 

The difficulty in estimating the consumption of nitrogenous fertilisers 
during the current season, and the great uncertainty prevailing as to their 
price, owing to the size of the stocks have naturally had the effect of arrest¬ 
ing the anticipated demand. An important conference on the subject 
was held at Rotterdam on June 20, 1921, which was attended by the re¬ 
presentatives of the Association of the Producers of Nitrate of Sodium, of 
the British Confederation of Ammonium Sulphate and of the German Ni- 


(1) See R. Sept. 1920, No. 84^. {Ed.) 
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trogen Syndicate respectively. The object of the Conference was to fix 
the prices of the different nitrogenous products. 

It was unanimously agreed that nitrogen consumption could be greatly 
increased by a better propaganda and by* fixing the price. It was stated, 
as an illustration of this fact, that the consumption of nitrogenous products 
had been increased 75 % in Germany in 1920, owing to the uniformity 
of prices, although the cost had risen to double the expected amount. Du¬ 
ring the same period, the propaganda expenses incurred by the German 
Nitrogen Syndicate, in Germany alone were more than twice as great as 
those paid by the Association for the Production of Nitrate of Sodium 
throughout the world. The possibility of a more energetic nitrate propa¬ 
ganda undertaken in collaboration with the other producers of nitrogenous 
fertilisers was thus clearly demonstrated and it ought to be equally feasible 
to associate this important branch of the industry with the production of 
the two other chief types of fertiliser, phosphates and potash, in order to 
■obtain the full benefit of co-operation. Another point raised at the Confer¬ 
ence was the question of establishing an International Credit system si¬ 
milar to that already instituted in Germany which allows of credit being 
.advanced to agriculturists on the value of their crops up to 50 % of the 
cost of the nitrogenous fertilisers purchased which would greatly increase 
the consumption of fertilisers to the great advantage of impoverished land. 
The stock of complete fertilisers in Germany which previous to the 
War amounted to 450 000 tons of nitrogen as against a consumption of 
200 000 tons of nitrogen in the form of nitrate of sodium and sulphate of 
ammonia has now fallen to % of this figure, but it Is believed that 
by means of active propaganda the farmers can be induced to cover tills 
deficit by the use of sulphate and nitrate of ammonia which would mean 
an increase of 1 500 000 tons in the consumption of these fertilisers in Ger¬ 
many alone. Tong discussions were also held with a view To settling the 
basis of an agreement between the different manufacturers of nitrogenous 
products and the suggestion of fixing the price on the markets of con¬ 
sumption at 15 pounds sterling per ton met with unanimous approval, this 
price being considered quite fair to customers under the present conditions. 

The present abnormal situation has had the result in Chili of closing 
many factories for the extraction of nitrate of sodium; the monthly pro¬ 
duction has therefore fallen below 100 000 tons, as against an average of 
210 000 tons in the preceding year. The Chilian Government regards the 
situation as one of extreme gravity, for in the nitrate working centres 
there are already 40 000 men unemployed and if some speedy agreement 
is not made with the holders up of the stock, unemployment will still further 
increase. The Chilian Government is evidently following with the greatest 
interest the negotiations now in progress and has allowed it to be under¬ 
stood that if some agreement is not soon reached, it will be obliged to re¬ 
sume its liberty of action. 

Owing to the fall in the exchange and the lower price of sacks and fuel, 

9 ^h e cost of production has greatly diminished, being estimated at 6 to 8 
.shillings per Spanish quintal (46.02 kg.) except in certain isolated cases. 

[w] 
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The previous sales at high prices have given the producing societies 
a solid position which enables them to face the present situation and even 
if they effect no further sales before 1922, the profits obtained up to De¬ 
cember 1921 should leave them well content. The future of the industry 
is, however, uncertain, but if an agreement can be arrived at between the 
rival nitrogen producing companies to fix the price at 15 pounds sterling, 
there would be a sufficient margin of profit to cover present expenses, and 
more energetic propaganda would also do much to increase the receipts. 

To sum up : the nitrate of sodium industry is now passing through 
one of the periods of crisis to which its market has always been subject, 
but the present situation may be regarded as temporary and due to the 
general economic situation, not to a change in the views of the world’s 
consumers of nitrogen. G. A. B. 


240 - Studies relating to the Anatomy and Physiology of the Sugar-Cane in Cuba. — 

Mameli CalvxNo, (Jefa del Departameuto de Bot/mica de la Bstadon Experimental 
Agronomica, Habana), in Estacion Experimental Attronomica, Boletin No 46, and Re- 
vitfa de agricultural comercio -v trabajo , Year IV, No. 4, pp. 554*555 Havana, 1Q21* 

The author gives an account of the attempts made to secure new va¬ 
rieties of sugar-cane by means of sexual reproduction. He criticises the 
methods adopted to obtain seedlings (alternate rows ; castration of the 
flowers ; self-pollination, cross-pollination with the aid of bags ; cross¬ 
pollination without protecting the flowers with bags). He describes the 
varieties “ Cristalina ”, “ Uba ” and “ C 291 ” and their distinguishing 
histological characters (epidermis of the internodes, nodes and leaves ; 
siliceous bodies ; waxy covering ; starch grains, hairs of the auricles and 
surrounding the leaf-blade. He passes on to speak of the conditions de¬ 
termining the flowering of the sugar-cane and gives a critical review of the 
results hitherto obtained by experiment from which he draws the following 
conclusions: 

1) The methods hitherto adopted for protecting inflorescences in 
order to guarantee paternity in crosses between varieties of sugar-cane 
are insufficient to prevent the possible intrusion of foreign pollen, as such 
pollen is able to find its way through muslin, and even finer materials. The 
use of bags of paraffined paper or glass boxes entails the drawbacks of 
defective ait circulation and rise of temperature. 

It is necessary in each country to study the protective devices best 
suited to the local conditions of humidity and temperature. The author 
suggests the following method as adapted to all Experiment stations where 
sugar-cane is sown. A greenhouse, either fixed or movable, should be 
constructed above or below ground in which the crossings can be made by 
dusting the inflorescences of the female plants with pollen. The plants 
to be crossed can be grown directly in the greenhouse, or else in the 
open in pots or boxes, and transplanted into the greenhouse with all 
necessary precautions, when just about to flower. If movable greenhouses 
are used, they can be erected over groups of sugar-canes flowering in 
the field ; care must be taken to prevent the entrance of strange pollen, 
which, however, in this case is comparatively easy. 
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The fixed greenhouse offers greater security; it can be divided into 
compartments by fixed or movable partitions, so that many crosses with 
different varieties can be made at the same time. 

By this method all the errors inseparable from the use of bags of mate¬ 
rial are avoided and it would be possible to undertake accurate researches 
on the subjects of self-sterility and self-fertilisation under the best condi¬ 
tions for the fertilisation of the sugar-cane. 

2) The macroscopic and microscopic characters of the inflorescence 
though hitherto generally neglected in the descriptions of the different 
varieties, are of the greatest importance in their identification and also 
in the choice of the best individuals for crossing. 

3) The histological study of the sugar-cane has revealed considerable 
differences between very nearly related varieties. 

4) The conditions causing the irregular flowering of the sugar-cane 
are afc present unknown. It would be necessary to take into account in 
each district the data relating to the temperature, the hygroscopic state 
of the atmosphere and soil, the duration of insolations and the light 
intensity during both the vegetative and flowering periods. 

5) In Cuba the sugar-cane usually flowers from December to March, 
though some varieties may flower to the end of April. At the Havana 
Experiment Station, there are .18 varieties that have never borne flower. 
On the other hand the varieties Cristalina, and Uba from Natal, and 
a number of seedlings obtained at the Station itself, flower every year. 
Of these C46 and D99 bore flowers at the age of 7 months. 

6) The pollen of the sugar-cane contains a considerable amount 
of starch from the beginning of the formation ot the pollen-grains in the 
pollen mother-cells, and it only disappears when the pollen-grain is about 
to pass down into the pollen tube. 

7) Pollen grains with no starch are as a rule abortive and morpholog¬ 
ically abnormal. # 

8) Among the varieties grown at the Havana Experiment Station, 
some have normal pollen in all their inflorescences from December to March ; 
whereas in others the pollen is abortive in the inflorescences of February 
and March, On the other hand the Uba sugar-cane from Natal produced 
in 1920, inflorescences with abortive pollen from December to March, and 
one inflorescence with much normal pollen at the end of April. 

9) Some of the inflorescences of the same variety coming from 
different localities may contain normal pollen, while the pollen of the 
others may be abnormal. 

10) Sugar-cane pollen will not geiminate in the ordinary cultural 
media ; several different substances were tried, amongst them were the 
viscous stigmata of the-flowers of Nicotiana Tabacum var. havanensis 
which proved quite satisfactory. 

n) As a result of the microscopic examination of the pollen and 
pistils of 36 varieties of sugar cane, 20 crosses were made at the Ha¬ 
vana Experiment Station, and out of the 100 seedlings produced, 16 bore* 
fertile seed. 
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12) The seeds of 14 varieties believed to have been fertilised by nat¬ 
ural pollinjsation were also planted; 8 of the resulting seedlings bore fer¬ 
tile seed which produced 29 plants. 

13) From the author's studies it would appear that the presence 
of starch in the styles, is not a character associated in any way with the 
fertility of the ovaries, tor varieties like C7, C30, C37 and H109, which 
■were found to have no starch in their styles, produced fertile seed both 
in the case of the naturally and of the artificially pollinated plants. 

14) The present experiments of the author in Cuba, shew that the 

minimum time for the germination of sugar-cane seeds is 3 days, the max¬ 
imum being 8 to 10 days. As a rule the seeds take 5 to 6 days to germi¬ 
nate in the sterilised boxes for propagation. F. D. 

241 - Notes on the Work.of the Phytotechnical Station at Gayerovo (Parana), 
Brazil. — Zedneck and Gayer, C , in Bolettm dc AgricuUura , Commercio e Industrial , 
N03. 1-3, pp. 3-10. Bahia (Brazil), March 1921 

In the selection of cereals, the following characters are taken into ac - 
count: number of culms; length of culm; length of ear; number of 
grains per plant; weight of 1000 grains ; weight in gm. of the culm, ear, 
grains, awns, 'of the second intemode of the culm ; total weight of grains 
of a single plant; density of ear; resistance coefficient of the culm and 
of the 2nd intemode; shape of leaves; plant mass. 

Wheat. — 400 plants of the Barleta variety were chosen in the first 
place ; of these 11 were employed as heads of lines (mother plants), and the 
others for mass selection. 

As a first result of the latter process may be mentioned Barleta, Pa¬ 
rana, type 1914, which gives a higher yield than the original strain. 

In addition to selection work the Station has undertaken comparative 
cultural experiments with 3 Japanese varieties : Sgatimgo, Eshima, Shiro 
and Shirobaya of which the first is distinguished by its early maturing : 
it ripens in 3 months only, this is a valuable character under the climatic 
conditions eNisting at Gayerovo. 

The Station has also made pedigree select! ms of rye and comparative 
tests of some varieties of oats , in order to study their rust resistance. Ex¬ 
celsior (from Rio Grande do Sul), is practically immune, whereas the North 
American types Aurora No. 831, Fulghum No. 408, and Red Rustproof 
No. 5x8-3 were severely attacked by the fungus. 

Maize. — Characters forming the object of examination: vigour 
of culm; shape of leaves; early maturity; weight of ear in gm.; length 
of ear; circumference of the lower, middle, and upper thirds of the ear; 
number of rows of grains ; number of grains per row; total number of 
grains per ear; weight of rachis in grammes and in % of whole ear; weight 
of grains of a single ear; weight of 1000 grains. 

Selection work has been begun on Golden Dent, the variety that seems 
most suited to local conditions, with a view to further improving it and 
preserving its purity. 

‘The female parents had been the Campea ear, a prize-winner at the 
Rio de Janeiro Show, and 4 other ears chosen on the field. , . 
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The seed from the Campea ear produced plants that were already 
clearly superior to all the others. Comparative cultural experiments were 
also 'made with Dr. Assis, Brazil , H or sting Prolific, derrick, Loveliest and 
Laguna. 

PrrsE crops. — Characters investigated : number of pods per plant; 
number of seeds per pod; total number of seeds; weight of seeds per plant; 
weight of ioo seeds; disease resistance, etc. 

Peas. — From the comparative cultural tests it was found that the 
most suitable varieties are Barfs Early, Morning Star , Prosperity and 
Bliss Everbearing. 

Potatoes. — Characters investigated : total number of tubers ; to¬ 
tal weight of tubers ; average weight of a single tuber ; mass of foliage 
, and haulms; disease resistance. 

In the variety Silezia are found united in the best proportion the 3 
characters : high yield, good quality and disease resistance. 

The selection of this variety was begun on 3 lines, Nos. I, II, III, 

The French beans, the cotton plant (“ Express ” variety), and the 
pea-nut were also made the subjects of experimental researches. The fol¬ 
lowing 4 varieties of the pea-nut were examined : Indios Nhamhiquara 
(grown by the Indians of this name), Parecis and Tapis tie Matto Grosso, 
Hespanhol Rasteiro, Red Pea-nut and Gayerovo. The Indian variety is 
distinguished by the size of the seeds which are 4 times as large as 
ordinary pea-nuts. G. A. 

242 - Hereditary Behaviour of a‘Dwarf Form of Barley in Japan. — w.xyazawa 
Bunco, in Journal of Genetics , Vol. II, No. 3, pp. 20*1-208, 20 plates. Cambridge, 

December 1021. 

From crossing one individual, “ F t Goldenmelon X Sekitori 11 , with 
the Goldenmelon parent, 96 offspring were obtained, one of which, a dwarf 
plant, was interesting as regards its hereditary behaviour. 

The characters of this plant together with those of its parents, are as 
follows: 





Goldetmieloii j 

Sekitori 

.... 

Dwarf Plant 

Height of plant , . . . 

. . . 


tall 

short 

i less than Sekitori 

Rows in ear ..... 

, . . 

, . . 

2 ■ ! 

6 


Eength of awns.... 

. . . 


long ; 

short 

long 

Time of ripening . . . 

* * ■ 


late 

early 

later than Golden- 
mcion 


% Although this dwarf plant, tillered more abundantly than normal 
varieties, over half the shoots thus developed failed to produce eats. 

In November 1915 about 40 seeds of this dwarf plant were sown, and 
in 19x6, 24 plants were obtained, 18 being dwarfs and 6 normal (ratio: 
3 : x). In November seeds taken from 9 dwarf and 6 normal plants 
were sown; in 19x7 all the normal plants were found to breed true to type, 
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whereas the offspring from the dwarf plants contained 292 dwarfs and 161 
normals (64.5 and 35.5 % respectively). 

It is thus seen that : 

1) The dwarf character is dominant. 

2) All the dwarfs are heterozygous, for as the ratio of dwarfs to 
normals is approximately equal to 2 : 1 instead of 3 : 1, it ds clear we are 
not dealing with a typical segregation. 

De Vilmorin has already studied the dwarf forms in wheat and always 
obtained 2 dwarfs as against I norfnal, so that this result might be caused 
by the fact that any zygote homozygous in respect of dwarfness is either 
not produced or dies very early. 

The present case is very similar to that described by Vilmorin and in 
the author’s opinion, might be explained by one of 2 alternatives. 

1) Seeds containing zygotes homozygous with dwarfing do not ger¬ 
minate (this hypothesis is excluded by the results of the germination tests) ; 

2) Such seeds die soon after germination. 

In order to test the second hypothesis the author sowed some seeds 
from dwarf and normal plants in pots and placed the latter in a cold frame 
to protect them from severe cold. In late April he discovered among these 
seedlings quite a new dwarf-form (a sterile dwarf), which tillered freely 
(in some cases 152 shoots to a stock), but grew very slowly and produced 
no eats ; the length of the culms was much less than in the dwarf type 
mentioned above. By the middle of June all these plants died as a result 
of the attack of Erysifihe graminis, whereas the other two types (the nor¬ 
mal and fertile dwarf), had completed their growth. 

Out of 323 plants there were: 71 sterile-dwarf, zjz dwarf, and 80 
normal, according to the ratio 1:2:2 (80.75: 161.50; 80.75). In the 
preceding experiments, a certain number of sterile-dwarf plants must have 
escaped notice owing to their weak constitution which caused them to suc¬ 
cumb to the severe cold. In a control experiment made by sowing some 
seeds of the dwarf plants in the early spring, so as to enable them to escape 
the winter, 684 plants were obtained; of these 156 were sterile-dwarf, 
340 dwarf, and 188 normal, the ratio of the 3 types being approximately 
1:2:1. 

Conclusions. — The dwarf plant found in 19x5 at the beginning of 
the experiments was heterozygous with respect to the character in ques¬ 
tion and was intermediate externally ; i. £. shorter than normal, but taller 
than sterile-dwarf. In other words, if we denote the allelomorph for 
dwarfness by D and its absence by d, we have sterile-dwarf = DD, nor¬ 
mal = dd and ordinary dwarf = Dd. 

G. A. 

243 - Svaiofs Odal, a New, Early Variety of White Oats suited to North Sweden. — 

AkermaXN, A., in Sveriges Utsadaferenin4s, TzdsMfl, Year XX 2 EX, Part 6 , pp. 244-256, 
% 1. IVIalmo, December 1921. 

Of late years as regards oats, one of the most important breeding pro¬ 
blems in North Sweden, was the method of obtaining a type in which very, 
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early maturity is associated with the valuable qualities found in the Guldregn 
variety viz., high yield, good quality of grain and strong straw. 

A type of this kind was especially needed in districts where, as Guldregn 
and other varieties had proved too late, agriculturists had fallen back upon 
inferior white sorts such as Dala and native oats. Moreover where Guld- 
regn is already habitually grown and even in the latitude of the south of 
Dalarne, cold seasons occasionally spoil the crops which do not ripen prop- 
erlv, so that an earlier variety is desirable also in these parts of Sweden. 

For this reason, selection work was carried out on an early oat from 
North Scandinavia, and the final result was Dala of Svalof, a white oat 
ripening certainly a little before Guldregn, but with poor straw and low 
yield and hence not extensively cultivated. 

Subsequently Nilsson-Ehue crossed Dala with Guldregn and by se¬ 
lecting the offspring of this cross, obtained amongst others, o 1163 b which 
was tested and at once put on the market under the name of sSvalofs Odal- 
havre (Svalof s Odal). In this hybrid the good characters of Guldregn were 
associated in the right proportion with early maturity. Odal does not head 
early, but ripens quickly, so that the interval between the appearance of 
the panicles and the maturity of the grain is considerably shortened (See 
Table I). 


Tabee I. — Duration of the growth period (in days) for certain 
lines of Guldregn Dala at Svalof and at Holm (Angermannland ). 


Sorts 

Svalof 1912-1919 

Holm 1917-1920 

Until 

heading 

Until 

ripening 

Until 

heading 

Until 

ripening 

03861 Guldregn. 

66 

108 

57 

95 

01161 from 0386X0924. . • 

66 . 

104 



01163 Odal. 

65 

104 

56 

94 

0924 Selected Gala. 

67 

102 

55 

90 

Wliite oats from the north . 


r—* 

35 

90 


Thus, as regards precocity Odal ranks between its parents, being ear¬ 
lier than Guldregn, but later than Dala. 

From the point of view of grain production, it yielded on an average 
at Svalof 9 % higher than Dala (average 1912-1919): Odal, 34.12 quintals; 
Dala 31.04 quintals: the best* crops were obtained in the good years 
19x2-1913-1915-19x6, whereas in 1914 and 19x7, years of severe drought, 
the yield was somewhat low. 

Thus the new type would appear to have inherited specifically high 
productivity from Guldregn, but to have lost, at least to some extent, the 
capacity (peculiar to Dala) of giving a high yield, even under less favourable 
climatic conditions. 

On the other hand, it produces less straw than either Dala or Guldregn ; 
this is due to the shortness of the culms (Odal 41.76 quintals; Dala 

E*«J 
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45.06 quintals; Guldregn 44.16 quintals). Similar results were obtain- 
ned at the Sub-Station of Ultuna (Domnarfret territory) as well as in the 
district of Kopparberg, where Odal proved itself superior to the black oats 
Bjorn and Orion, both as regards grain and straw. 

At the Sub-Station of Varpnas (South Varmland), Odal has sur¬ 
passed Guldregn two years out of three, and very encouraging results have 
been obtained in the district of Gavleborg where this kind of oats is being 
more and more cultivated. 

Table II gives the data of a series of cultural experiments made at 
Holm, in the southern part of Angermanland. 


Table II. — Straw and grain yield per hectare 
of several types of oats at Holm ( Angermanland) in 1917-1920. 


Type of Oat 

Average 

Yield as compared with 
that of Guldregn — ioo 

Grain 

Straw 

Grain 

Straw 

0386 Guldregn i. 

2948 kg 

3920 kg 

100.0 

! 100.0 

01163 Odal. 

2950 

3778 

100.0 

96.4 

0924 Selected Dala. 

2820 

3928 

95.7 

• 100.0 

White Oat of the North • • 

2655 

3773 

90.1 

96.4 

01163 d of 0386x0924 . • • 

3313 

4273 

112.4 

109.0 


It should, however, be mentioned as regards the data of Table II, 
that Holm is situated in a very favourable position; therefore it would 
not be wise to apply the conclusions to all the district of Angerman- 
lanlana and to the northern part in particular where the duration of the 
growth period is much reduced. 

The introduction of Odal into Vasterbotten must be limited to the 
most favoured portions of the province. This variety is too late for Jamt 
land and should not be introduced. 

As regards the strength of the straw (resistance to lodging), Odal 
proved itself distinctly superior to Dala, and nearly equal to Guldregn 
in the practical tests made at Svalof (See Table III). 


Table III. — Comparative resistance to lodging 
of Odal and other types of oats. 


Sorts 

Degree of strength of Straw 

1 10 = remains vuite erect 

1 = laid even with the ground 

1918 

1919 

0386 Guldregn .. 

: 

7 

! 

1 

9 

0x161 c, from 0386 x 0924. 

— 

7 

01163 b, Odal . . . 

6 

8 

01163 d, from 0386 x 0924. 

— 

8 

09241 Selected Dala . . . 

3*5 

. , 

5 
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In its general morphological characters, Odal is very similar to Guldregn; 
its grain is of fine yellow colour, and is slightly larger than that of Guldregn. 
Table IV gives the weight per hectolitre of 1000 grains and the % weight 
of the grains. 


Tabte IV. — Characters of the grain in some lines from the cross Guldregn 
X Data According to the Data Collected at Svalof , Donmarvet and Holm. 



Svalof 1912-1919 | 

Donmarvet 1913-1919 

Holm 1917-1919 

Varieties 

Weight of 

1 hectolitre 
in kg. 

Weight of 
1000 grains 
in gr. 

Percentage 
of grain 

Weight of 

1 hectolitre 
in kg. 

Weight of 
1000 grains 
in kg. 

Percentage 
of grain 

Weight of 

1 hectolitre 
in kg. 

Weight of 
1000 grains 
in gr. 

Percentage 
of grain 

0386 Guldregn . . .] 

530 

30.6 

75 - 3 % 

54-9 

32.6 

76.2% 

40.5 

34-0 

73 - 2 % 

0x161 from 0386 X 










0924. 1 

50.8 

29.4 

73 -o 

5 2.6 

30.9 

75.1 

— 

— 

— 

01163 Odal . . . . 

50.5 

29-7 

72.9 

51.7 

32-S 

75-4 

40,9 

35.1 

71.9 

0924 selected Dala 

50.0 

27.2 

72.3 

5 1 - 1 

28.7 

73-9 

41.9 

31.4 

7 x.8 

White Oats from the 










North. 

— * 


— 

— 

— 

— 

39.4 

27.1 

67.8 


The grain percentage and weight of i hectolitre are slightly less than 
in the case of Guldregn, but higher than in Dala. 

From the results obtained, it may safely be said that the object of 
the selection processes have been to a large extent attained. The aim 
was to obtain an earlier type than Guldregn, but possessing its excellent 
qualities. It is true that in this case as in most crosses it was not possible 
to unite the positive characters in the degree in which they were present 
in the parent plants. 

The result is, however, eminently satisfactory and the new Variety 
can well be used instead of Dala as a substitute for Guldregn in districts 
where Guldregn has been found to ripen too late. G. A. 

244 - The Inheritance of the Character « Yellow Striping of Leaves ” in the Oat. *— 

Christie, W., in ZeitscJmft fur Indukave Abstamnmngs tmd Vererbnngslchrc, Vo! XXVII, 

Part. 2, pp. 134-141, 1 fig Eeipzig, December 19ci. 

The author in 1914 found in a pure line of oats “ Moistad Grenadier " 
(isolated in 1906), a single plant with well-marked longitudinal yellow 
stripes on its leaves and even on the glumes. 

In 1915 he obtained by self-fertilisation, 8 striped and 2 green indi 
viduals. None of the latter bore seed capable of germinating; on the other 
hand, 3 of the fomer plants produced offspring forming a total of 24 green 
and 19 striped individuals (1916). 

In 1917 out of the 14 green 1916 plants, 5 had green progeny, and the 
descendants of the others segregated into green aud striped specimens; 
whereas out of 7 of the striped plants, 2 had striped descendants and the 
others had both green and striped offspring. 

££ 43 - 344 ] 
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As regards the segregation proportions, these varied greatly from one 
plant to another: the totals were : 

In the progeny of green plants : 302 green and 112 striped. 

In the progeny of striped plants: 33 green and 98 striped. 

This work was continued in 1919 and 1920 

The results obtained during the last year may be briefly summarised 
as follows: 

Summary of the results obtained in 1920. 


i 

1 

Colour of the leaves j 

j 

No. of plants 

in 1920 

Colour of the leaves 

of the mother-plants 

No. of plants 

in 1920 

the mother-plants ~ 

1 

Green 

! I 

Striped j 

1 I 

Green | 

Striped 

Green (constant) 


j 

i 

Striped (segregating) 



Total for 66 numbers. 

1674 

— 

No 8. 

9 

IX 

Green (segregating) . . 

6 


» 104 . ... 

4 

2 

Total for 20 numbers . 

68 

— 

» 7 i . 

I 1 i 

— , 

No 53 .| 

2 

2 

» 73 . 

— | 

3 

* 148.1 

4 

2 

» 103 . 

— j 

2 

9 150 .j 

a 

11 

Total for these 

1 

l 







Total for these 3 numbers J 

is 

■ 

15 

5 numbers 

14 j 

18 


The green type therefore only exceptionally splits up into green and 
striped descendants, and in very variable and indefinite proportions. As 
a rule the striped individuals out-number the green. Some of the green 
plants resulting‘from segregation are fixed, while the others are liable to 
segregation. The striped type can give rise to the green by segregation 
and the green type in turn can produce the striped. This phenomenon, 
together with the variation in the ratios of segregation makes it probable 
that this character is not Mendelian but similar to that alread3’ discovered 
in other plants by Baur, Correns, and Ikeno and Miles. 

The author proposes to investigate the matter still further by crossing 
the striped with the normal type. G. A. 

245 - Inheritance of the Character, Crinkly Leaf, in Maize, — Emerson, r. a., in The 

Journal of Heredity , Vol. XII, No. 6, pp. 267-270, figs. 3, Washington, July 1921. 

From crossing a strain of Dent maize with a strain of flint maize, a 
type with crinkly leaves was obtained in the F 2 generation. The crinkly 
individuals are usually about 2 / 3 the normal height, the tassels are re¬ 
latively short and compact, and not infrequently bear numerous seeds; 
often part of the central spike of the tassel is more or less ear-like. The 
upper leaf-blades are relatively short and broad and frequently have pro¬ 
minent lobes near the base ; the crinkles are perpendicular to the median, 
nerve. 

[S44-S45] ■ 
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Crosses between normal and crinkly individuals invariably give nor¬ 
mal F t . plants, and in the Ft. normal and crinkly plants in the 3 : 1 ratio. 

Therefore probably this character of crinkled leaves depends on a 
single Mendelian recessive factor according to the scheme of a mono¬ 
hybrid. G. A. 

246 - A Sectorial Chimera obtained, by Crossing Two Varieties of Maize in India. — 

Khadilkan, T.S, in The Journal of Herediy Vol. XII, No. 6, pp. 284-285, 1 jftg. 

Washington, July 1921. 

At the farm of the Agricultural College, Poona, crosses were made in 
1920 between two varieties of maize known as Canada Red No. 5 and 
Amber Pearl pop-corn No. 8, one cob being obtained which duly ripened 

Out of a large number of plants grown from the seeds of this cob 
there was one in the F 1 generation which grew to the height of 6 feet 
and had one tiller. One vertical half of the plant and of the tiller was 
normal, while the other presented the following characters. 

1) In all the leaves half the lamina bisected by the mid-ribs was 
normal; the other bearing yellow and whitish stripes. 

2) The leaf-sheaths and stem were also striped in the same manner. 

This plant is an excellent instance of sectorial chimera which the 

author proposes to study further in the F 2 generation. G. A. 

247 - A Case of Dimorphism in Rice Connected with Segregation Phenomena. — 

ParNelx, F. R., in Journal of Genetics , Vol. II, No. 3, pp. 209-212, plate XXI,Cambridge, 

December 1921. 

The inheritance of the so-called glutinous character which is typical 
of a small groups of cultivated varieties of rice has been the subject of spe¬ 
cial study for several years. The glutinous type differs from the ordinary 
starchy type chiefly in forming a sticky mass like glue when it is boiled. 
Microscopic examination of sections of the two kinds of rice shows no marked 
difference between them, though they are readily distinguished by their 
colour reaction. The starchy grains when treated with iodine take on the 
usual deep blue colour, whereas, the glutinous grains become reddish, 
passing through wine-colour to dark brown as the strength of the solution 
is increased. 

In inheritance, the glutinous character behaves as a simple recessive, 
but since double fertilisation takes place, the usual complication of results 
is obtained. Thus, flowers of a glutinous plant fertilised with starchy pol¬ 
len produce flowers with starchy endosperm. An F x plant on being selfed, 
bears a mixture of starchy and glutinous grains, giving rise in the F 2 to 3 
groups of hybrids bearing respectively: 1) all starchy grains; 2) all glutin¬ 
ous grains; 3) a mixture of starchy and glutinous grains. The two 
first groups remain constant in the F % and succeeding generations, whereas 
the thixd produces mixed progeny also formed of 3 groups of individuals. 

The mixture of grains in an F t plant should give a simple 3 : 1 ratio 
of starchy to glutinous. In fact on 9 plants, 5292 starchy grains and 1587 
glutinous grains were counted (theoretically the figures should have been 
5759 and 1720). In the F z generation each individual of the three groups 
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of plants would be expected to give a 1: 2 : 1 ratio of starchy seeds: mixed 
seeds : glutinous seeds. In the 81 families so far raised there is a very con¬ 
siderable departure from this ratio in favour of the starchy grains the 
numbers found being 9211: 13 729: 5021, instead of 6990: 13 980: 6990 
as was expected. 

The author has made the important discovery that the F ± plants have 
two different types of pollen. One on being treated with iodine, gives the 
dark blue reaction of ordinary starch, and the other reddish reaction of 
amylo-dextrine. The pollen of the starchy parent gave the blue reaction 
and that of the glutinous parent the reddish. 

A careful study' of the proportion of the 2 types of pollen in the anther . 
(18 anthers from 3 plants having been examined), showed that the propor¬ 
tion of starchy pollen varied from 43.2 % to 51.8 %, the average being 

48.1 %. 

There can be no doubt that the two types recognisable in the F x pollen 
represent the two genetic types produced by segregation. The author propo¬ 
ses continuing his researches with a view to determining at what stage in 
spermatogenesis the segregation takes place and considers that this line 
of work offers distinct possibilities whenever microchemical tests are practic¬ 
able, especially if such dimorphism can be found in species in which the 
pollen grains remain united in tetrads. 

G. A 

248 - On the Fixity of Characters in New Hybrid Potatoes. — Schribaux, in Comptes 

rendus des seances de VAccidemie d'Agriculture de France , Vol. VIII, No. 4, pp, S1-S2- 

Paris, January 1922. 

Aumot, who is continuing his researches on new potato hybrids obtained 
from seed has found that in certain cases the qualities (characters), of the 
parents are intensified in the hybrids. 

Many of the latter when propagated from naturally fertilised seed have 
proved very stable. 

A hundred individuals belonging to line No. 120 (Beurre X Bolivienne 
10 bis 1919) possess all the characters of their parents, luxuriant, strong¬ 
growing foliage, the shape and pink skin of Bolivienne 10 bis and the 
yellow pulp of Beurre. 

In 1921 when the ordinary varieties produced tubers for the most part 
unfit for '‘seed'*, the hybrid potatoes were entirely satisfactory in this 
respect. 

Some types were wonderfully resistant to the drought and at the same 
time very productive. The yield of some of the hybrids raised from seed 
often exceeded i kg. per clump; No. 90, the most prolific, produced 1 300 kg. 
per clump; some of the tubers weighed as much as 340 gm. each. 

These results are really remarkable; they are especially striking, 
because in 1920, some of the hybrids proved to be immune to Phytophthora 
infestans, whih shows that it is possible to obtain types uniting superior 
qualities with resistance to this destructive parasite. 

■ , a a. '. 

, . [jU&rW*! •' 
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2 }9 - Pure Line Selection of the Bundelkhand Cottons in India. — Burt b. c. 

and Nizamuddin Hydee, in Agricultural Research Institute, Push , Bulletin No. 123, 

pp. 1-15, Calcutta, 1921. 

.This paper gives an account of a series of pure line selections made 
with a view to improving the native cottons of Bundelkhund and of obtain¬ 
ing types of better quality able to resist the excess of moisture in years of 
heavy rainfall. 

Three native cottons were selected for detailed study': Rath, Kulpahar 
and Jalaun . These were evidently populations made up of types differing 
greatly as regards flower-colour, leaf-shape, habit-quality, of lint etc. 

The two first proved a disappointment, but a good selection, eventually 
known as J. N. 1, was obtained fom Jalaun . It had a staple of 0.85" 
to 0.90", a ginning percentage of 36 % and proved very resistant to ad¬ 
verse atmospheric conditions. 

G. A. 

250 - Male-Sterility in Flax, Subject to Two Types of Segregation, Ambilateral and 

Unilateral. — Bateson, W , and Gairdner, A. E , in Journal of Genetics , Vol. XT, 

No. 3, pp. 269-275, Plate XXIV, Cambridge, December 1921. 

In 1912, a plant of Linum usitatissimum was isolated. It differed 
from the normal type in flowering about 10 days later and its procumbent 
habit; the stems reached about 2 ft. in length, lying at first fiat on the 
ground, turning upwards as flowering begins and finally standing more or 
less erect. 

This blue-flowered procumbent type was fertilised in 1916 with pol¬ 
len from a tall white-flowered fibre-flax. The F x generation was erect and 
intermediate both in height and colour. 

In the F 2 generation the authors found certain plants having more 
or less completely aborted anthers. The authors were never completely 
sterile although sometimes little good pollen was produced. From this 
pollen a few seeds were obtained by self-fertilisation which gave rise to 
male-sterile individuals only. 

Subsequent experience proved that the new form was brought in by 
the pollen of the common flax, and that the procumbent is genetically 
hermaphrodite on both the male and female sides. Twenty-four, flax- 
fibre plants of various kinds, when tested, by using their pollen on male- 
sterile individuals, gave in all 640 plants all with imperfectly developed 
anthers. To these 24 plants may be added the white-flowered individual 
(which had been crossed in 1916 with the procumbent type) and a tall 
blue plant. 

From the evidence of these 26 plants it is to be concluded that 
the fibre- flaxes are generally if not always heterozygous in respect of 
the male-sterile allelomorph, and that in .segregation, this allelomorph 
is relegated to the male side. 

The procumbent type itself is .clearly hemaphrodite in genetic compo¬ 
sition ; by using the pollen of the procumbent t}q>e in crosses with normal 
flaxes, the authors obtained in F z hermaphrodite offspring, and from 
crosses with the male-sterile type, 101 hermaphrodites and 2 male-steriles. 
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The latter may safely be assumed to have arisen by self-fertilisation the 
mother-plant not having been emasculated.- 

When, however, the procumbent type is used as mother, i^is hermaphro¬ 
dite, and in F z the male-steriles appear as i in 4. It would appear therefore 
that the female side of the procumbent must be different in constitution 
from the female side of ordinary flaxes. 

In heterozygosis with the female of the procumbent, the dominant 
factor for anther-development passes with its negative allelomorph to both 
the male and female organs of the offspring, thus producing an ordinary 
Mendelian result When however the negative allelomorph is in hetero¬ 
zygosis with the female side of the common type, it passes wholly to the 
pollen of the offspring. 

The transmission of characters from one side alone (the paternal or 
maternal), is a matter of great importance from the genetic standpoint. 
The authors suggest the term ‘Unilateral for segregation which carries the 
allelomorph wholly to one sexual side, and ambilateral for the segregation 
which takes place in ordinary Mendelian distribution. G. A. 

251 - Contribution to the Study of Bud Variations of Economic Importance in the 

Sugar Cane. — Barker, E. E., ill The Jour ml 01 Hetedih, Vol. XII, No. 6, pp. 171-174, 

fig. 1, Washington, July 1021. 

After speaking of the frequent occurrence of bud-variation in the 
sugar-cane, especially as regards a superficial character like colour, the au¬ 
thor dwells upon the importance of making a systematic study of qualita¬ 
tive characters such as sugar content etc., which can only be detected by 
chemical analyses and experimental tests. 

Certain strains of “ Cristalina ” differ from one another in height 
and cane-diameter, and consequently in yielding power. Thus cane-fields, 
even though carefully planted for a single variety, may include more than 
one strain differing in season of maturity, sugar content of juice and other 
important economic characters which will affect the financial returns. 

As to differences in resistance to disease, there are many noteworthy 
examples. Yellow Caledonia, Cavangire and Demerara 625 resist the 
so-called f ‘ root-disease ” comparatively well, while Otaheite and many 
others succumb to it. Otaheite, Calancana, Cristalina, and Rayada are 
most susceptible to gummosis while Yellow Caledonia and Cavangire are 
strongly resistant, perhaps immune to it. 

Otaheite is much injured in Australia by the ravages of the white 
grub and suffers from the disease known as matizado (mosaic), to which 
Uba and others of the North Indian type of canes are immune, G. A. 

252 - Breeding Experiments with Roselle, Hibiscus Sabdariffa, in India. — See 

No. 227 of this Review. 

253 - The Possibility of Determing the Value of Seed by Biochemical Means. — 

Nemec, A., and DtTCHOitf, B., in Compies rendus dc V Academic dcs Science ?, Vol. 173, 

No. 30, pp. 933-935. Pari?, November 14, 10,21. 

The authors have studied the relations between the vitality of seeds 
and their diastasic activity with a view to ascertaining the possibility: of 
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determining the agricultural value of seeds (especially their germinating ca¬ 
pacity and energy), by a rapid and at the same time easy, biochemical me¬ 
thod offering greater advantages than the germination test which is some¬ 
times a lengthy process, lasting 5 to 30 days (seeds of forest trees), accor¬ 
ding to the species. 

They have investigated the relations of the various diastases (amylase, 
invertase, glycerophosphatase, lipodiastase, urease, uricase, phytoprotease 
and catalase of seeds), to the vitality of seeds of different species (maize,, 
white mustard, soy-bean), varieties, and origin. 

The results have shown that the action of hydrolysing diastases can 
survive the germinating capacity of the seed. The catalase behaves in a 
totally different manner; it would seem that the lost vitality of the organism 
is intimately connected with the impaired activity of the catalase. It 
is well-known that this enzyme is extremely sensitive to the hydrogen 
ion; possibly the chemical changes taking place in the seed, which are 
characterised by the progressive acidification of the organism, bring about 
the gradual cessation of the activity of the catalase; in dead seeds this 
activity seems to be almost completely at an end. The small amount 
of oxygen released in this case may be attributed to the action of mineral 
catalysts or to the colloidal substances present in the seed. 

It is evident, that the activity of the catalase, as measured by the cubic 
centimetres of oxygen liberated, affords an excellent means of quickly 
and easily determining the agricultural value of seeds. The estimate can 
be made in a few minutes. It only now remains to fix the limits for the 
practical application of this vital test. F. D. 

254 - Varieties of Wheat Cultivated in the Province of Cagliari, Sardinia, — jblandini, 

E. (R. Cattedra Ambulante di Agricoltura di Cagliari), jin V Italia Agricola, Year 58, 

No. 12. pp. 360,1 coloured plate. Plaisance, December 15,1021. 

The Miocene soils of Trexenda and Marmilla, the alluvial soils of Cam- 
pidani and Sulcis and the Plateaux of Planargia and Sarcidano, which 
form the chief wheat-growing areas of the province, produce hard wheats 
equal in quality to any in the world. Soft varieties are, however, little 
known, for theiew that have been imported ended by becoming hard wheats 
as a result of the climate, soil and natural intercrossing with the local types. 

The Sardinian peasant prefers hard wheat to soft, as it is less inclined 
to shed its ears or its grain, which allows the harvesting to be protracted, 
which is a great advantage in a relatively sparsely populated region with 
25 inhabitants to the square kilometre, of whom only 6 to 7 are peasants. 

The variety that best meets the requirements is “ trigu murru " 
(whitish wheat). It is in fact grown on 4 / 5 of the wheat area of the province, 
Afterwards come in descending order, “trigu biancu ” (white wheat), 
“ trigu arrubiu " (red wheat) and “ trigu moru ” black wheat. ^ 

Trigu murru. — This variety, when sown from the second fortnight 
of October to the end of December, according to the season, ripens the first 
f ortnight of J une on the coast and in the Campidani, and in the last fortnight 
of June, or the first fortnight of July, in the hill zone and on the plateau. 

[*5 3-254] 
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It is resistant to lodging and tMlers freely: 75 to 80 kg. of seed are 
planted per hectare. 

This wheat is especially adapted for macaroni etc. 

Its characters are as follows: ear rectangular, awned, blackish-yellow, 
23-25 fertile, closely-growing spikelets. 

Spikelets with '3-4 fertile flowers. 

Glumes oval, lanceolate, with sharp strong keel; terminates in a short 
pointed beak, black spots on the edges. 

Palea, oval, inflated, terminating in blackish-red awns, that fall off' 
at maturity in favourable seasons, but are otherwise persistent. Seeds 
oval, slightly convex, pointed, of a fine wheat colour and with straight 
central section. 

Average length 8 mm., breadth 2-5 mm. 

Culms full throughout their length, strong. F. D. 

255 - Experiments with Wheat Varieties in India. — See No. 227 of this Review. 

256 - Mansholt III, a Variety of Oats Resistant to Lodging. — Desprez f. (Directeur 
de la Station experimentale agricole de Cappelle, Nord), in Journal cVAgriculture Pra¬ 
tique, Year I, No. 5, p.. 101. Paris, February, 1922. 

The author reports the very satisfactory results he has' obtained with 
Mansholt III. This variety of oat was obtained by selection from Vic- 
toire de Svalof by Prof. Mansholt of the Royal Netherland College of 
Wageningen (Holland). 

Its chief characteristics are : fairly short, very thick, stiff straw; with 
panicle ; white, plump grain like that of the Victoire variety, but distinctly 
larger ; matures early ripens well in good seasons, the weight per hectolitre 
is 52 to 53 kg. As Mansholt III does not tiller it must, be sown closer. 

“ It is an excellent oat, very resistant to lodging; it should not be 
grown on poor, light soils, but it is very suited to rich, liberally manured 
land * F. D. 

257 - The World Production Of Soya. —■ Offin-Veiten en Oliemden, Year VT, No 22, 
p. 254. Amsterdam, November 22, 1921. 

The most recent returns for the world’s production of soya are as 
follows (in tons) : China 3 352 400 ; Japan 430 933 ; Corea 348 000 ; Unit¬ 
ed Stales 58000; total 4189333 tons. 

In 1918, Japan absorbed 77 % of the Chinese production, America 
and Europe 7 %, China 16 %. 

In 10 years the soya oil exported from China has risen from 25000 
tons to about 400 000 tons. Before the War, this oil was sent to England, 
the United States, Belgium, Japan, and Russia. During the decade, 
the exports of soya-cake has increased from 400-500 tons to over 
1 million tons. G. A. B. 

25S - Forage Production in Southern France and North Africa. — Tr vbut, e , in Le 
Progrte agricole U viticok, Year 38, No. 43, pp. 396-398; No. 44, pp. 425-428 * No 45, 
pp. 451-453. Montpellier, October and November, 1921. 

Iii the opinion of the author these regions could become stock-breeding 
centres, for they possess a climate that is favourable to the rapid and 
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luxuriant growth of many species of plants and renders it possible to dis¬ 
pense wholly or at all events to a large extent, with stabulation, greatly 
to the advantage of the health of the cattle. 

As a result of experiments cairied on for 25 3^ears, Trabitt is able to 
state that all the best forage plants that would be useful in Southern France 
and North Africa have by no means as yet been introduced or exploited 
to their fullest extent. The family of the Gramineae can furnish a very 
large number of species suitable for stock-feeding and capable of growing 
in very different climates. The author in his rapid review especially 
mentions the following ; 

Maize : innumerable forms of this cereal are cultivated ; it would he ne¬ 
cessary to choose the best type for each farm; selection might be of great 
assistance in this respect. 

Eucklaena or Retina , known under the name of “ Teosinte ” a genus 
nearly-related to maize giving abundant and excellent forage. As the seed 
is rare and expensive, this plant is not generally grown, but it thrives in 
the French colonies, and its production might be increased. On irrigated 
soils, the Teosinte tillers well; the amount of seed used is relatively small. 

Trips a cum : This genus, which came from Central Africa, furnishes 
perennial forage plants giving a high yield “ Zacate prodigio 0 on the poorer 
soils of Mexico and Cuba. TV. laxum is still under observation in Algiers. 
Tripsacum can fertilise Teosinte and the resulting hybrid is exactly similar 
to Tripsacum. A plant of this section that might prove interesting is 
Coix Lacryma-Jovbi, var Mayuen ; in the Far Bast, it is grown under the 
name of " Adlay ” and bears soft seeds used as a cattle feed; the straw is 
plentiful and forms an excellent forage. 

Among the different species of Saccharwm, the Japanese cane grows 
easily from slips and shoots vigorously throughout the summer until the 
first cold sets in. In 1920 it yielded 140 tons of forage per hectare at the 
Ferine Blanche. This plant needs irrigation but can stand a considerable 
amount of salt in the soil. 

S. bifiomm quickly attains the height of 3 metres. It supplies a tough 
forage which is chopped is readily eaten by stock, but it is improved by 
being made into silage. This plant is propagated by cuttings 30 to 40 
cm. in length which are planted in the sand in the spring or autumn. It 
would be suitable for dunes and a good paper can be made from it. 

Mischanius {Eulalia), a perennial propagated by cuttings, makes 
good forage. M. condensatus , a Japanese variety, produces heavy crops 
at the Experiment Stations in Algeria. 

The forage soighums are very numerous. Sudan Sorghum {Sorghum 
exigu-um Forsk), has slender stems and makes good hay; it resists drought 
well and will produce large crops in summer without irrigation. This 
plant is also eaten fresh and may be mixed with soya. It requires a 
certain amount of heat; must not be sown before April ; tillers well; 
15 kg. of seed per hectare sown in rows are sufficient. S. exigimm 
can be crossed with the other cultivated sorghums but the hybrids, though 
yielding larger crops, are coarser. Hence it is better to use 5 . exigumn 
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for hay, and feed the hybrids to stock fresh. Sorghums contain a small 
amount of hydrocyanic acid; the gluccside giving rise to it disappears 
at the flowering season and when the plant after cutting has wilted 
for lack of water. The author has never heard of any bad effects 
following the use of S. exiguum and under favourable conditions this 
crop can last for several years. 

The Paniceae tribe supply a large number of forage species suitable to 
hot and somewhat arid countries P. molle , P. maximum and P. milia- 
ceum may be mentioned. 

The different varieties of P as palum, plants native to America, make 
excellent forage (P. virgaium and P. dilatatum where the soil is damp). A 
few tufts are sufficient to insure its spreading without any fear of invasion. 
Two cuttings of hay can be taken or the field grazed wintei and summer. 

The various species of Setaria (Italian millet, Mo ha), are very common. 
The very drought-resistant types from S. Africa and America have yet to 
be studied. The genus Pennisetim has long been known. Two perennial 
African species are very productive and make excellent forage: P. purpureum 
and P. Merkeri (propagated by the Botanic v Service of Rhodesia). Most 
satisfactory results have been obtained from them in Algeria, their crops 
being much heavier than those produced by the various kinds of maize 
and sorghum. 

P. purpureum is sterile and is propagated either by fragments or cut¬ 
tings. A cutting planted in April throws up 50 stems over 3 metres in 
height by October. Thus the plant is propagated very rapidly. The cutting 
consists of a piece of the stem with an eye; it is put into the ground 
obliquely. 

P. pupureum requires much watei and heat. In Cuba, 500 tons per 
hectare of excellent forage have been obtained from it. The crop at Al¬ 
giers may he estimated at 250 tons. P. Merkeri can be grown without 
irrigation. 

Leersia hexandra which belongs to a genus nearly related to rice and 
grows wild in North Africa, does well on the banks of rivers or streams. 
Under the same conditions Zizania aqmtica produces a heavy forage crop, 
As its seeds are difficult to keep, the better plan is to plant a few specimens 
which spread rapidly. 

The Phalaris are very plentiful throughout the Mediterranean re¬ 
gion and often constitute the basis of the forages. Ph. stenoptera, of Axistral- 
ian origin and doubtless a hybrid, is an important member of the tribe. 
It attains a good height, is rust resistant and forms an excellent spring 
forage being much superior to the native varieties. 

The Agrostis can % be cultivated on damp clay soils. 

Excellent results could be obtained from carefully selected varieties 
of Phleum. Oryzopsis miliacea , or Milium multiflonm is a perennial pro¬ 
ducing much seed, it stands a high degree of salinity in the soil, is drought 
resistant and yields 20 to 30 tons per hectaie (in several cuttings). 0 . 
Thomasii a stronger species which can be used associated with 0. miliacea , 
grows on the C6te d’Azur. 
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A vena sterilis is hardier than A. sativa and does well in southern coun¬ 
tries. Algerian oats tiller freely and when mixed with Alexandrian clover, 
form a forage of the first quality in winter and spring. 

Cynodon dactylon , the Dog’s-tooth Grass can be propagated in the 
sands ; Chloris Gay ana is however the more satisfactory; it is an African 
species with a very extensive area (from Tunisia to Rhodesia). This va¬ 
riety of Chloris is a perennial; it puts out long stolons that run along the 
surface of the ground and send down roots at the nodes, light soils suit 
this plant best. C. Gayava produces a large crop of excellent forage and 
can be extirpated from any ground it has invaded. 

The Eleusineae produce large forage crops and bear much seed. 

Among the Festuceae, Festuca elatior , a wild variety, takes the first 
place. The author reports F. pratensis from the northern districts, F. 
arundinacea from the southern and F. Fenas from the salt steppes. 

Bromus unioloides (Schrader's Brome-Grass), an American variety, 
produces early forage and stands until the autumn. 

In Australia small-seeded wheats (Lambrig) are used for forage. 

The many forms of Lolium yield good forage. Heavy crops can be 
obtained in the southern regions from the leguminose which should be 
grown in association with the Gramineae. P. C. 

259 - A New Fodder Grass from Uganda, Pennisetum polystachyum. — in 

Bulletin of the Imperial Institute, Vol. XIX, No. 3, pp. 295-296. London, 1921. 

The grass identified as Pennisetum polystachyum Schult. recently sub¬ 
mitted to the Imperial Institute, London, for examination with reference 
to fodder value consisted of plants of pale greenish-straw colour, from 26 
to 45 in. long and bearing immature seed heads. The material contained 
7-4 % of moisture. The percentage composition is shown as follows, 
expressed on the moisture-free material, in comparison with the correspond¬ 
ing figures recorded for elephant grass (P. purpureum) and timothy grass 
(Phleum pratense ). 

The sample was found to be free from cyanogenetic glucosides. 

From the above figures it may be noted that the P. polystachyum grass 
from Uganda contains a slightly higher percentage of protein than that 
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present in timothy grass and also compares satisfactorily with P. pur¬ 
pureum., M. D. Y, 


, 260 - Cultivation of Lucerne in the Monsoon Districts in India. — See No. 227 of this 
Review. % 
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261 - Alfalfa Production under Irrigation (i) Experiments in the United States and in 
New South Wales. — I. Stewart, G , Alfalfa production under irrigation in Utab Agri¬ 
cultural College Experiment Station , Circular No. 45, pp. 3-48, tables VII, figs. 13. Eogan, 
Utah, May 1921. — II. Harris, F. S., and Pittman, D. W., The irrigation of alfalfa, 
in Ibid. Bulletin 80, pp. 3-30, figs. 8. Eogan, 192.1. — III. Chomley, F. G. and Chaffey, 
F. A., Producing Euceme Hay under Irrigation, in Dept, of Agriculture New South 
Wales , Farmers' Bulletin No. 143, PP- 3-22, figs. 19. Sydney, Oct. 1921. 

I-II. — Field and tank experiments on the irrigation of alfalfa were 
conducted at the Utah Experiment Station, TJ. S-, and apart from the 
general methods of cultivation employed which are described in detail 
the following results are worthy of special note. 

The best results were obtained when irrigation water was applied in 
3 to 5 heavy applications on loams or clay loams, but in 4 to 10 frequent, 
light applications on porous soils. In these experiments the yield generally 
increased as the total amount of water applied increased up to go acre-in¬ 
ches (the highest amount applied), but tbe gain in yield from the appli¬ 
cation of more than 30 acre-inches was too small to pay for the extra la¬ 
bour ; 25 in. applied in weekly quantities of 2.5 in. gave better results than 
30 in. where 5 in. was applied each alternate week. With an equal amount 
of water, frequent moderate applications gave better yields than fewer 
heavy ones. 

Where irrigation was not practised, 55 % of the entire yield came from 
the first cutting and 14 % from the third. Where regular quantities were 
applied each week, from 33 to 37 % of the ciop came from cutting I, from 
37-39 % from cutting II and from 25 to 30 % from cutting III. 

The relative yields of the different cuttings were to a certain extent 
changed when the water was applied at various times; but this did not 
affect the total annual yield consistently. 

Apparently the yield was highest when the soil moisture content was 
kept constantly at 25 %. 

III. — Alfalfa growing for hay has for some years become a feature 
of some importance on the Yanco Experiment Farm tn New' South Wales, 
and so profitable that the area has been considerably extended ; there are 
now 120 acres under crop with an average of 6 or 7 cuts per season. Speak¬ 
ing generally, one irrigation for each cut has been found sufficient in the 
early part of the season, but later an average of two per cutting. Irri¬ 
gation takes place a week before cutting ; a second watering is given as soon 
as the hay is taken off. A big body of water is never turned on the alfalfa 
at one time. The head ditch is filled and then a gap is opened in the bank 
about half way between the check banks, allowing enough water to escape 
to spread from bank to bank, just covering the surface and moving forward 
very slowly. It should take from 6-8 hours for the water to reach the 
lower end of the block 6 chains away, by which time the water can be shut 
off at the upper end. This method is adaptable to heavy soil but on lighter 


(x) See R. Aug. 1917, No. 813; R. May 1918, No. 507; R, Oct. 1918, No. 1082; 
R. May 1920, No. 496. (Ed.) 
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soil, the flow can he somewhat faster. It is considered imperative that 
facilities be provided tor thorough surface drainage, as water lying 
on alfalfa for 3 hours on a hot day will do irrepaiable damage to the 
stand. 

Apart from the details with regard to irrigation methods employed 
in New South Wales, the authors give an interesting description of the hay 
machines etc. used, and certain cultural details. M. E. Y. 

262 - The Chemical Composition of Mangolds. Analyses Made in New South Wales, — 

Ramsay, a. A., in The Ac.ricultu?al Gazette of New South Wales, Vol. XXXII, Pt. II, 

pp. 819-821. Nov. 1921. 

Results of analyses made at Grafton Experimental Farm, Glen Innes 
Experiment Farm and Hawkesbury Agricultural College, Richmond. 

An average of the total analyses made in connection with the recent 
trials in New South Wales show T s the mean composition of the mangel to 
be as follows: % moisture, 92.01; albuminoids, 0.99; ether extract, 0.04 
fibre, 0.77 ; ash, 1.37, nitrogen free extract, 4.80. 

According to the comparison table showing the ranges in variation 
of composition for all the varieties grown at the 3 different State institutions, 
and those of English mangels, the ranges in the percentage composition are 
apparently much greater in the mangels grown in New' South Wales. The 
percentage composition of the dry matter content is also very variable, 
e . g. albuminoids 7.41 to 22.26 %, ether extract 0.16 to 0.99, fibre 2.28 to 
18.86 %, ash 6.74 to 36.38, nitrogen free extract, 32.04 to 83.40 %. 

An interesting aspect of the investigations has been a consideration 
of the variation between the average composition of 8 selected varieties of 
mangels grown under widely differing conditions, and on the other hand, 
of the variation when grown alongside one another at any one of the farms. 
A similar comparative variation is noted as regards the percentage of 
dry matter content of these 8 varieties shown as follows. 
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' M. E. Y. 
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263 - The Decline in the Yield of Egyptian Cotton and its Causes (1). — Dudgeon-, fibre crops 

G. C. (lately Consulting Agriculturist to the Government of Egypt), in Bulletin of the 

Imperial Institute, Vol. XIX, No. 2, pp. 160-174. London, 1931. 

In this article attention is drawn to some points which seem to have 
been generally overlooked, and to correct as far as possible some conclu¬ 
sions which appear to have been formed on insufficient grounds. 

A survey is made of the existing state of affairs in Egypt as regards 
the cotton areas and the yields of former as well as of recent years. With 
regard to the depreciation in the last 7 years, so many new and unforeseen 
influences have affected the cotton crop that it is considered hardly possible 
to regard the conditions as in any way normal. The factors influencing 
the. yield per acre are however considered to fall under 3 important headings 
and are discussed in the following order: — 

1) Deterioration of the productive powers of the soil in 
cotton-growing areas. — a) Excessive cultivation. — It is an accepted 
maxim among Egyptian cultivators that the correct rotation of their crops 
admits cotton cultivation once every three years i* e. only % of the cot¬ 
ton growing area or approximately 1 500 000 feddans (2) should bear the 
crop each year. On reierence to the tables it may be noted that from 
1905 to 19^0 (with the exception of 1915 to 1918 owing to war conditions) 
this ideal figure had been regularly exceeded, sometimes by as much as 10 % 
for the whole of Egypt. Consequently the soil ingredients w r ere drawn upon 
unevenly and the balance of fertility was upset. The fault lies in the fact 
that advantage has not generally been taken to apply the remedy when 
the opportunity presented itself, and the recent insuperable difficulties 
as regards the obtaining of manure. 

One of the chief incentives to the practice of excessive cotton culti¬ 
vation has been the custom of leasing land to tenants on short terms 
of 3 years. This has been a source of great competition among applicants, 
and the highest rents are paid to landowners who permit the greatest 
amount of cotton to be cultivated within the period of the lease. The 
tenant, having no interest in the land beyond the term of his tenancy, 
extracts all the cotton possible during that time, but does not attempt to 
re-establish the fertility of the land for his successor. 

This deterioration caused by excessive cultivation could, however, be 
duly rectified, were it not that other noxious influences have been affecting 
the soil at the same time. 

b) Rise in the Water Table in the Delta (3). — The years in which 
the cotton production was at its highest were those in which the water-supply 
was limited by the amount which could be carried by the deep canals, 
and owing to this limitation the soil drained into the canals when 
their flow was shut off, and in consequence, did not become sodden. After 


(1) See R. July 1913, No. 801. (Ed.) 

(2) 1 feddan = 1.038 acres. (Ed.) 

(3) See. Movements of Soil Water in an Egyptian Cotton Field, it Dec. 1913, 

No. 1323. (Ed.) , * 

, .. [*«]..■ 
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the Assouan Reservoir began to be drawn upon, much more water became 
available for irrigation, but the canals ran at a higher level, rendering most 
of the area to which water had previously to be lifted by great exertions 
what is termed “ free-flow ” i. e . where, by merely opening a sluice the 
water runs by gravity on to the land water-logged. The injurious effect 
on growing cotton was evident. Firstly, the use of water above the root 
system caused asphyxiation of the roots and produced flower and boll 
shedding and not infrequently premature death. Secondly, lack of adequate 
drainage caused a return of noxious salts and the toxic effect was 
obvious, (i) 

The establishment of proper drainage will be gradual, and in certain 
cases, perhaps unnoticeable for some time, owing possibly to the formation 
of a condition in the soil similar to «hard-pan» for which additional 
expedients must be employed to restore fertility. 

c) Insufficient supply of manure and fertilisers , and the introduction 
of noxious substitutes. — This is largely due to the unremunerative results 
obtained with cattle-breeding, and the consequent shortage of farmyard 
manure. 

2) Ravages of insect pests. — The necessity of legislation con¬ 
cerning the pink bollworm (Gelechia gossypiella) is a matter of distinct 
importance (2). The measures instituted to meet the ravages of this new 
pest are such that, when fully in force a diminution of its numbers may be 
expected, and as this result implies a retarding of the period of maximum 
severity, the cotton plants will have a greater opportunity of maturing 
their late-formed bolls with less injury and of thus increasing their yields. 

3) Agrarian disturbances. — A short discussion as to the effect 

of political disturbance etc. on the financial situation with regard 
to cotton. M. T. Y» 

264 - Cultivation Trials of “ patwa ” (Hibiscus cannabfnus) in India. — See 

No. 227 of this Review . 


265 - The Cultivation and Production of the Olive Tree in Spain. — (3) Matons, a. 

(Director of Olive cultivation in Catalonia), in Revista okaria italiana Year XII, 
Nos. 9-12, pp 144-148, Rome. September-December, 1921. 

The author shows the progress made in olive-growing and the olive- 
oil industry in Spain, and emphasises the advantages that would accrue if 
the Spanish and Italian manufacturers could arrive at some mutual agree¬ 
ment regarding the improvement of the industry and the better utilisation 


(1) See Cairo Scientific Journ.il, Vol, II, p. 413, and Vol, V, p. 190, dealing with the salt- 
content of some agricultural drainage waters of Egypt. This shows that where a high water 
table and no drainage occurred there was a concentration of injurious salts in the surface soil 
causing it to become useless for cultivation. {Ed.) 

(2) See R. April 1921, No, 388. {Ed.) 

(3) See Prof* Manuel Priego’s Original Article; Olive Growing and Production in 
Spain, in JR. Dec. 1916, pp. 1727-1733* (AW.) 
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of the product. He gives the following data respecting the conditions of 
olive-growing in Spain. 

According to the statistics of 1920-1921, the area under olive-trees 
is 1 571 294 hectares. It is continually extending and in 1907 the olive 
yards occupied only 1 353 196 hectares. Olive-growing has increased 
markedly of late years and owing to the high price paid for olive-oil, agri¬ 
culturists have transferred their preference irom the vine to the olive-tree. 
The methods of cultivation are not altogether perfect in Spain, but it must 
be allowed that they are quite as good as the average methods followed 
in Italy. In some regions, such as a large part of Catalonia and of Aragon - 
and certain districts of Andalusia, fairly systematic and-successful methods 
are adopted. 

In the South specialised olive-yards are preferred. Andalusia and Estre- 
madura are the typical districts of the large, Spanish country estates, some 
of which occupy 30 000 ; 40 000 ; 50 000 and even 60 000 hectares, 
and it is easy to find there olive yards of several hundred hectares. 

In Catalonia on the other hand, where the land is much subdivided, 
olive-trees are often grown in association with the almond, carob, hazel 
and vine, or herbaceous crops. 

Although some books speak of the irrigation of the olive-tree in Spain, 
it can fairly be stated that it is only practised in areas of very limited 
extent. The land capable of irrigation is naturally reserved for other more 
suitable crops, and the olive-trees that happen to be associated with them 
benefit by the water supplied. 

Olive production has increased with the extension of the cultivated 
area, and owing to considerable improvements in the methods of cultiva¬ 
tion in certain regions, as is shown by the appended Tables. 

The industry of preserving olives uses about 350 000 quintals of the 
fruit annually, viz: 390197 quintals in 1914; 364456 quintals in 1916; 
477 737 quintals in 1918; 315 930 quintals in 1920. 

The finest oil is made chiefly in Catalonia, in the part of the Province 
adjoining Aragon, at Toledo, and also in some districts of Andalusia. At 
the present time, it is true that good oil is found more or less everywhere 
as there are many oil-factories, but the true oil for exportation which is 
highly prized by the French and Italian merchants, is the Catalonian pro¬ 
duct coming from Borges, Feus and Tortosa, and also that from Aleanez 
(Aragon). 

It must be allowed that as a rule, the manufacturing process in Spain 
is on the same level as in Italy, although in certain regions it is defective 
owing to the use of superannuated apparatus and old fashioned methods. 
There are however entire regions of great extent where the plant and treat¬ 
ment leave nothing to be desired and olive oil is produced with an acid con¬ 
tent below 0.5 %. Of the 500 000 quintals of oil annually made on the aver¬ 
age in Catalonia, at least 2 / 3 are of a fine quality suited for exportation. In 
this Province the fresh or recently-gathered olives are usually but little 
handled and the oil is extracted without the use of hot water, by being subi- 
jected twice in succession to severe pressure. Not infrequently the oil 
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coming from the presses is very rapidly washed in order to free it more 
quickly from the water of vegetation. 

Of recent years, the co-operative oil-factories have greatly developed 
especially in Catalonia, and hence the improvement in the quality of the 
output. At the present time there are 30 factories in this region produc¬ 
ing some 50 000 quintals of olive-oil. The three or four largest factories 
each handle some 200 quintals of olives. Their plant and methods are 
thoroughly up to date. 


Table I. — Production of Olives and Olive-oil in Spain 
during the Period 1908-1920. 


Years 

Olives 

1 Olive-Oil 


quintals 

quintals 

1908 • • • . 

S 277 174 

I 518895 

1909 - *.. 

13 928 938 

2 397 720 

1910 .... • • 

6 246 189 

I 085 088 

I 9 II.* • ... * 

22 195 164 

4 217 826 

1912.. 

3 553 3io 

630 012 

1913 .. 

14 868 745 

2 654 225 

1914 .. 

11 814 306 

2 077 649 

1915 .. 

17 728 868 

3 261 079 

1916... 

11 465 989 

2 071 I50 

1917 • • * . 

22 077 001 

4 278 376 

1918.. 

14 038 314 

2 552 023 

1919 . 

18 130 999 

3 363 937 

1920 . 

16623 845 

3169 637 


Table II. — Oil Production of the different Regions of Spain in 1920-1921. 



Areas 

Oil Produced 


hectares 

quintals 

New Castile ..* . . 

in 335 

336 958 

Old Castile.... 

6830 

21 985 

La Manelia and Estremadura. 

175 726 

172 408 

Leon *' .. 

4241 

2 450 

Aragon... 

56 078 

216 694 

Navarre and Rioja. 

15 734 

II 632 

Galicia. 

214 

272 

Catalonia.. 

514 760 

476 566 

Levant (Valencia).. 

118 820 

196 155 

East Andalusia ... 

367 172 

925 H8 

West Andalusia. 

500 304 

807 379 


The great variations between the output of oil in different years are 
due to the spread of diseases or of parasites. The most formidable of the 
latter in Spain, as elsewhere is the Olive Fly (Dams oleae) Meig. As a 
means of control efforts are now being made to popularise the lotrionte 
. method which was widely tested in Catalonia in 1920. J?. IX 
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266 - Illipe Nuts of British North Borneo from Shorea stenoptera and other 
Dipterocarps. — Bulletin of the Imperial Institute. Vol. XIX, No. 2, pp 140-142. 
Iyondon, 1921. 

The “ illipi ” nuts of British North Borneo are quite distinct from 
those of India which are obtained from species of Bassia (Nat. Order. 
Sapotaceae). A full account of the different forms of the Borneo nuts 
derived from various dipterocarp trees, with the results of examination at 
the Imperial Institute is given in a previous publication (.Bulletin of the 
Imperial Institute , Vol. 13, No. 3, pp. 333, 1915). Since then a quantity 
01 kernels have been forwarded recently for investigation and the results 
are here given. The kernels were stated to have been obtained from nuts 
collected in the Kinabatangan district and washed in sea water. 

The kernels were found to contain 6.9 % moisture, and to yield, on 
extraction with light petroleum, 44.8 % of fat, corresponding to a yield 
of 48.1 % from the moisture free kernels. The fat was a greenish-yellow 
solid with a faint odour and on examination gave the following results : — 
specific gravity at 15 0 C, 0.8551; refractive index at 40° C, 1.456; solidi¬ 
fying point of fatty acids, 52.5° C; melting point of fat 34 0 C; acid value 11.4; 
saponification value (mgm. of potash per 1 gm. oil) 192.4 ; iodine value % 
32.2 ; unsaponifiable matter % 0.6 ; volatile acids, soluble 0.1 and insol¬ 
uble 0.4 cc. of decinormal alkali required to neutralise acid from 5 gm. ot oil. 
A comparison is made with the results obtained with a previous sample 
of illipe fat and with figures previously recorded for Borneo tallow. 

The residual meal left after the extraction of the fat from the kernels 
was yellowish brown and had a faint bitter taste. The results of analysis 
are as follows: % moisture 10.9, crude proteins 10.3,fat7.8, carbohydrates 
etc. (by difference) 64.5, crude fibre 3.2, ash 3.3, nutrient value 1 : 8.0 
and food units no. (A comparison is given of figures recorded previously 
for illipe cake”). 

The meal contained no alkaloids or cyanogenetic glucosides. 

These kernels represented the brown variety and contained 48 % of 
fat in the dry material, which is about the usual yield. 

It is stated that in spite of the somewhat low percentage of protein 
(11.3 %) in the residual meal which renders it a less valuable foodstuff 
than palm-kernel cake (16 %), the illipe meal has already proved its 
value commercially. M. L. Y. 

267 - The Value of the Oil of the Physic or Purging Nut (Jairopha Curcas) and 
Utilisation of the Residual Cake as Manure. — Bulletin of the imperial institute , 
Vol. XIX, No. 3, pp. 288-291. IyOndon, 1921. 

The evergreen shrub Jairopha Curcas linn. (N. O. Btiphorbiaceae) 
is indigenous to South America but has been introduced into most tropical 
countries. Apart from the purgative and emetic properties of the oil 
obtained from the seeds and its utilisation for soap manufacture (a fact 
proved at Lisbon on receipt of seeds from Portuguese Africa), suggestions 
have also been made as to its possible value as a lubricant to replace 
castor oil. 

Seeds from South Africa and the Gold Coast were examined at the , 1 m- 
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perial^Institute, London, and consisted respectively of shell 39 and 33 %, 
kernel 61 and 67 %, moisture in seed 7.9 and 11.1 %, yield of oil 31.9 
and 33 % and yield of oil expressed on dry seed, 34,6 and 37 %. 

An analytical comparison is made between these oils and oil from Ni¬ 
gerian seed examined previously (Bulletin of the Imperial Imtiule , 1904, 
Vol. 2, p. 170). 

To test the value of curcas oil as a lubricant, viscosity tests were car¬ 
ried out with the oil samples and an interesting comparison is made with 
a commercial sample of castor oil as follows (viscosity in seconds for 50 cc. 
at 70° F): Gold Coast sample 1; 298 ; sample 2; 290 ; South Africa 284, 
castor oil 3888. 

All these samples weie also exposed in thin films on glass under varying 
conditions and according to the results obtained, it is evident that curcas 
oil differs widely in viscosity and drying properties from castor oil and 
dried more rapidly when exposed to high temperature and to light and 
air. For certain types of machinery therefore for which castor oil is par¬ 
ticularly suited as a lubricator, curcas oil could not be used with advantage. 

Examination of the residual oil cake sent from Zanzibar, prepared 
from undecorticated seed proved on analysis that the cake has a high 
value as a manure, being approximately as rich as castor-seed cake in ni¬ 
trogen and phosphoric acid. It is suggested that the ash obtained on burn¬ 
ing the cake would form a valuable concentrated manure, or the potash 
might be extracted and utilised locally for soap-making. The following 
percentage composition was determined: moisture 10.4,nitrogen 3.2,phos¬ 
phoric acid 1.4, potash 1.2, soda 0.21, chlorine 0. r3, sulphuric acid 0.08, 
ash 5.6. The ash contained: phosphoric acid 25.7, potash20.7, soda3.8, 
chlorine 2.4, sulphuric acid 1.5. 

In consideration of the fact that the residual cake or meal has purga¬ 
tive properties and could not be utilised as a feeding stuff, but only as 
a manure, it would doubtless realise a relatively low price, M. L. Y. 

268 - Economic Value of the Seeds of Carthamus spp* and their Oil Product — 

See No. 3 2,7 of this Review. 

dyes 269 - Observations on the Cultivation of Java Indigo at Pusa, India. See No. 237 

of this Review . 

jsucar crops 270 - The Qualities of Java Seedling Sugar Canes and suggested Introduction into 

Louisiana U, S. A. — Cross, W. B., Revista Industrial y A^ricola de Tucmnan , Vol. XI, 

Nos, 9-10, pp. rrN-121, Buenos Ayres, 1921, and in International Suqar Journal, 

Vol. XXIIX, No. 265, pp. 614-616. I/Ondon, Nov. 1931. 

The seedling varieties under discussion were produced in Java by 
crossing the Cheribon cane with the variety Chunnee which grows freely 
in northern India under generally adverse conditions. These hybrids 
POJ 36 and POJ 213, combine the qualities of the two parents, being rich 
in sugar like the Cheribon and very vigorous and highly resistant to disease 
and frost damage like the Chur nee. For sub-tropical conditions, they are 
among the best varieties at present known, 
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It has been noted that although Louisiana U. S. possesses more favour¬ 
able conditions for cane cultivation than Tucuman (Argentina), only one- 
year ratoon crop is obtained and it is necessary to practise a rigorous sys¬ 
tem of rotation, ploughing under leguminous crops one year in every three. 
In addition to this , considerable quantities of commercial fertilisers have 
to be applied. — Tucuman on the other hand obtains ratoon crops up to 
6 or 8 years, gives little or no attention to the question of crop rotation, 
uses no fertilisers and obtains with the Java seedling canes better yields 
of cane and sugar than is generally the case in Louisiana. It is therefore 
recommended that Louisiana planters might introduce and study these 
seedlings to their commercial advantage. A summary is given of the 
qualities of the two Java seedlings POJ 36 and 213 as follows : — 

1) Vigorous varieties of great ratooning power, giving heavy yields. 
The limiting factor in Tucuman is the low annual rainfall; in Louisiana 
this limiting factor disappears. 

2) Low cost of cultivation, as they grow very rapidly in spring, 
Louisiana has the advantage of earlier spring rains than Tucuman, hence 
early development would be much more marked. 

3) Very resistant to the cane borer ( Diatraea saccharalis) . As a 
point of comparison it may be noted that this was a very serious pest of 
the Cheribon cane. 

4) Much more resistant to frost damage than the Cheribon and the 
D74, and would probably enable the harvest period to be deferred to 
a later date, thus eliminating the disastrous effects produced on the 
stubbles by early cutting and enabling the factories to obtain riper cane for 
grinding purposes than at present. 

5) More resistant to root disease ( Marasmius Sacchari) and mosaic. 

6) Greater resistance to the rotting of the stubbles during the win¬ 
ter. The advantage of introducing these seedlings into a country where 
the winters are moist e. g. Louisiana, is therefore evident, seeing that the 
cane from the first year's stubble has up till now been less than the plant 
cane, and the second year’s stubble has given so small a yield as not to 
be worth cultivating. 

7) Much more fibrous than the Cheribon, containing an average of 

12.5 % fibre compared with 10.0 or 10.5 % for the latter. This allows 
for a higher sucrose extraction from the same mill and diminishes the cost 
for fuel. M. L* Y. 

271 - Tests of New Methods of Propagating the Sugar-Cane in Cuba, — caivdsto, m., 
in Revista de Agricultum, Cornercio y Traba f o, Year IV, pp. 500-503, figs. 2. Havana, 1921. 

At the Agricultural Station of Cuba the author has tested the method 
of propagating sugar-cane which was recommended for India, by 
(1). This consists of cutting the cane into setts of 3 nodes (taking them from 
a little above the two last nodes), and of removing all the eye-buds, except 
the one of the middle node. The sett should be planted, so that the eye- 


(1) See R, March 1920, No. 327* (£<G 
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bud points upwards; in this way a much more vigorous tuft of sugar-canes 
is obtained than if the eye-bud pointed downwards. 

The results were perfectly satisfactory, as is seen from the following 
comparative data. 


Yield in kg . per Hectare. 


Variety 

Sett with one 
eye-bud 

Sett with-all its 
eye-buds 

D .. 

68690 

63 790 

D 99 .. 

71 150 

61 330 

D 108. 

24 529 

23 310 

Uba. 

82 800 

75 440 

Cristalina. 

46 000 

36 800 


This system can be improved by adopting the practice (devised in Cuba 
by Abren and recommended for India by Venkatramak) of letting the 
setts bud before planting them out, thus giving an opportunity for choosing 
the most vigorous shoots. 

A frame of bamboo is erected at a convenient height above the ground, 
say 90 cm., and upon it is spread a thin layer of straw which is soaked with 
dung mixed with a little water. The setts are first dipped in a mixture 
of dung and water and then piled up roughly on the frame, so that they 
form heaps, the setts crossing each other in every direction, thus allowing 
free access to the air. The small heaps are in their turn covered with a 
layer of straw soaked as before in a mixture of dung, the whole being kept 
moist by repeated and careful watering. 

The increased yield fully compensates for the larger number of workers 
required. Sometimes, however, lack of labour makes it impossible for the 
process to be carried out on a large scale, in which case only the cuttings 
destined for the plantations reserved for propagation can be thus treated. 

F. D. 


LIVE STOCK AND BREEDING. 

272 - Helenium Hoopesii, a Poisonous Plant harmful to Stock in Utah, U. S. — 

Marsh, IX W. (Physiologist in Charge of Investigations of Stock Poisoning by Plants) 
Clawson, A. B., (Physiologist), Couch, J. F. (Pharmacological Chemist), and Marsh H,, 
(Veterinary Inspector, Bureau of Animal Industry), in United States De-partmnt of Agri¬ 
culture, Bulletin No. 947, pp. 1-46. tables 13, bibliography of 13 works. Washington, 
X>. C., Oct. n, 1921. 

The “western sneezeweed ” [Helenium [DugaMia] Hoopesii) has be¬ 
come very abundant on some ol tbe more elevated and overgrazed stock 
ranges of the western United States, especially in Utah. It is found in the 
yellow pine belt, grows also in the aspen and spruce belts and sometimes 
reaches the arctic alpine zone. 
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Feeding experiments carried on at the Salina Experiment Station in 
Utah with sheep and cattle showed that this plant was the cause of the so- 
called " spewing sickness ” of sheep, and cattle also to a certain extent 
suffered from poisoning. 

The symptoms produced by the plant, the pathology and the toxic 
dosage were all studied in detail. The poisonous principle is an easily 
decomposed glucoside (“ dugaldin ”) which proves toxic when received 
orally, intravenously, subcutaneously or by the rectum. 

The most marked symptoms are general depression, weak pulse, 
nausea followed or not by more or less chronic vomiting. Death is not 
accompanied by convulsions. 

No effective medicinal remedy has so far been found. As to the 
possibility of exterminating the plant, experiments in scythe cutting 
proved of no avail and experiments are in progress to test the effect pro¬ 
duced by restriction of grazing and allowing the range to reseed itself and 
also as to the possible extirpation of H. hoopesii owing to the growth of 
grasses and weeds. M. E. Y. 

273 - Use of Stomosines in the Treatment of Infectious Diseases of Live Stock. — 

Centan'Ni, E-, in Vltalia Agricola, Year 58, No. 12, pp. 366-368. Plnsance, Decem¬ 
ber 15, 1921. 

Stomosines are immunising substances discovered by the author which 
differ from those hitherto known (serums and vaccines). The latter have 
a preventive and the former a curative effect; they contain in an innocuous 
form the principle that destroys the micro-organisms and their poisons. 

When the preparation of serums was extended to all infectious diseases, 
insurmountable difficulties were experienced owing to the different kinds 
of poisons produced by bacteria and the various ways of neutralising them. 

Bacteria are the cause of two distinct sorts of poison, true specific toxins 
and aspecific endotoxins. The first are the product of a very small number 
of the least common bacteria consisting almost exclusively of the patho¬ 
genetic agents of tetanus and diptheria; in the case of all the others, the 
fundamental poison causing the complex of the symptoms is an endotoxin. 
Since it is impossible to make immunising serums against endotoxins, it 
may fairly be said that a serotherapeutic has found itself disarmed in the 
face of most infectious diseases and is unable to intervene with any pros¬ 
pect of success when once the syndrome has declared itself. 

In trying to discover what defensive means the organism adopts during 
the course of the disease, in order to free itself from these poisons and 
regain health, the author found that the active agent is a ferment or rather 
a kinase, increasing tbe activity of the ferments and so constituted that the 
endotoxins are attacked and burnt, being thus quickly reduced to inoffen¬ 
sive substances. 

The author has given the name of stomosine ” to this kinase, which 
he prepared and isolated by means of chemical processes, taking as Ins 
point of departure the protein-bacterial principles^ arising from the micro-, 
organisms inducing the disease. 

[nswmj 
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The poisons disseminated by the bacteria installed in the organism 
have two ways of manifesting themselves. Those carried by'the blood 
produce the syndrome of fever and all the local troubles accompanying 
it (abscesses, sores, ulcers etc.), while the others cause the complex of symp¬ 
toms resulting in the irritation and inflammation of the tissues surrounding 
the centre of infection. As is required by this double symptomatology, 
the action of the stomosines is also twofold, being both general and local. 

Shortly after infection, which is followed by violent shivering, a rise 
of temperature takes place (average i° to 1.5 0 C) showing that the combustion 
of the infected matters has begun. The temperature remains at this level 
for 8-10 hours and then suddenly falls (the change being accompanied 
by profuse sweating) to normal, or nearly normal. If the effect is com¬ 
plete, a single injection is enough to produce a cure. Sometimes, however, 
it is necessary to repeat the operation two or three times to obtain definitive 
results. In some of the most resistant cases, the disease becames of a 
benign character. 

The effect upon the local centre is similarly explained: the irritant pois¬ 
ons are destroyed and therefore all the symptoms of inflammation (conges¬ 
tion, exudations, pain), are removed, the surface becomes healthy and ci¬ 
catrisation rapidly takes place. 

So far stomosines have been prepared for the chief infectious diseases 
of cattle (epizootic foot-and-mouth disease, diarrhoea in calves, polyar¬ 
thritis and septic pneumonia); of pigs (swine fever, septicaemia, paratyphus 
and measles) ; of horses (equine adenitis, "colt polyarthritis) and of poultry 
(fowl cholera and avian pest). 

Even where the pathogenetic agent is an invisible virus that cannot 
be cultivated, the effect of the stomosine is satisfactory, probably because 
also under such a form the actual toxic factor is an intermediate poison 
of the nature of an endotoxin. This is the case with the vims of epizootic 
foot-and-mouth disease, swine fever and avian pest; all the.se diseases and 
especially swine fever, have proved amenable to stomosine treatment, 

Stomosines are agents of an essentially curative chaiacter ;as soon as 
they are introduced into the organism, they And themselves in the presence 
of poisons and bacteria which they attack and render powerless as described 
above. If, as in the case of preventive infection in a healthy organism, 
they encounter no pathological element, they remain in the circulatory 
system, but their power decreases somewhat rapidly in the course of a 
few days. 

Their true use is to effect a cure, and they act even if introduced when 
the disease is in full development, or actually far advanced, but to obtain 
a more certain result, they should be employed as soon as the malady first 
declares itself. If an outbreak of epizootic disease occurs in a stable, not 
only the first animal attacked should be treated but also all the animals 
that have been in contact with it, in order to interrupt the incubation of 
the disease or prevent its occurrence. 

Should the disease have made its appearance in the neighbouring 
stables, a general preventive treatment must at once be begun in all the 
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threatened stables without waiting for it to assume an epidemic form. 
In order to prolong the protection, seeing that the immunisation is not of 
very long duration, the injection ought to be repeated on an average every 
fortnight, as long as any danger threatens ; in this way the owner may be 
sure that his stock will entirely escape infection or that the disease will as¬ 
sume a benign form in any of the animals attacked. 

Stomosine is supplied in two forms : a) liquid for immediate use, 
6) as a soluble sterilised powder for keeping a long time. The average dose 
is from 5 to 10 cc. per quintal of weight. The most effective way of using 
it is in the form of an intravenous injection; this induces the largest 
number o± instantaneous crises and should be adopted for very urgent 
cases. In ordinary cases since the liquid diffuses very readily, a sub¬ 
cutaneous injection is all that is required. The injection has never pioduced 
bad effects, for the substance of which it is composed is an elective kinase 
without any toxic or anaphylactic action. F. D. 

274 - Protozoon Parasites of Domestic Animals in Transcaucasia. — jakimoff, w. e.> 

in Bulletin de la Societe de Patholo^ie exoiique, Vol. XIV, No. io, p. 652. Paris, Decem¬ 
ber 14, 1921. 

In the Chemical and Bacteriological Laboratory of the Malaria-epi¬ 
demic Mission of the Union of the Russian Zemstvos (which has its Head¬ 
quarters at Prokhladnoe near Kars), the author and his collaborators 
found the following protozoon parasites : in cattle, Piroplasma bigeminum 
(peripheral blood) ; Sarcocystis blanchardii (peripheral blood and blood 
of heart); Trypanosoma ihdleri; in camels from the Government of Sakas- 
piisk, the author's colleagues, the veterinary surgeon, Jieine and Ur. 
Soueina Samaieo found Trypanosoma Ninae Kohl-Jakinoff which the au* 
thor had already met with in 1913, in the camels of Turkestan (1). 

No microfilariae, or endoglobular parasites were discovered either in 
the horses or dogs. F. D. 

275 - Researches on the Mite-Destroying Power of some Substances used against 
Parasitic Mange in Horses. — Henry, A., in Pecueil de Medecinc vHerinairs, 
Vol. XCVI1, No. 18, pp. 358-370. Paris, September 1921. 

In order to test the various substances used as remedies against pa¬ 
rasitic horse-mange the author made use of the methods most commonly 
employed which consists in placing the parasite (sarcoptes or psoroptes) 
in contact with the substance and observing under the microscope how 
soon the insect dies, or rather how long it can live, its resistance being 
proportionate to the activity of the acaricide. As a counter-test (to de¬ 
termine if death is real or only apparent and a reflex protective device, 


(1) In Russia in Europe (Government of Astrakhan), the trypanosomes of the camel 
were found in 1912 and in Russian Turkestan and the Ural in 1913 and 19x4 respectively. 
W. E. Jakimoff and M.Ue W. J. Wassilewsky ( Bulletin de la SocieU de Pathologic exotique , 
Vol. XIV, No. xo, pp. 637-640 have established the identity of the Turkestan and Ural 
trypanosomes. The researches made by MesNil at Jakimoff 9 s request, have proved that 
these trypanosomes differ from those of 4< surra ” ( Trypanosoma evmsi ), and of “ debab ** 
Trypanosoma sndanemis), 
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Acaricide power of certain substances. 


Substances 


Acaricide power 


io % Aqueous solution of potassium poly sulphide .. 

» » » » sodium monosulphide .. 

» » » » calcium sulphide. 

Carbon bisulphide (i). 

Flowers of sulphur; sulphur precipitated by potassium polysulphide; 
sulphur precipitated by hyposulphite of soda; Helmerich’s oint- 


very weak 
0,083 
very weak 

2.5 


ment (formula of St. Eouis hospital) 


Sulphurous 

acid 1 % solution in oil .... 

Idem 

2.5—5 — 10 % solution in oil 

Idem 

1 % » » » 

Idem 

2.5 % » 1 » 

Idem 

5-10 % » » » 

Idem 

5 % aqueous solution (2) . . 

Idem in pure gaseous condition 4 5-5 % 


Idem impure (gas from combustion of sulphur 4-5 %. 

Arsenic acid, aqueous solution obtained by heading. 

Sodium arsenate, aqueous solution .. 

Double mercurial ointment. 

Benzine in closed vessel .. 

Nitrobenzine .. 

Nitrobenzine 10 % solution in oil .. 

Nitrobenzine fumes: 10 gm. per cubic metre. 

Xylene fumes: 10 gm. per cubic metre .. 

Caseous formaldehyde. 

Pure spirits of turpentine .. 

Pure beech creosote,. 

Creosote solution, 10 % in oil .. 

Oil of cade, pure.. 

Coal-tar oil, pure.... 

Paraffin .. 

Petroleum, heavy. .. 

Petrol .. 

Sulpho-paraffin ointment .. 

H. P. B. mixture; 2 parts oil + 1 part petroleum + 1 part ben¬ 
zine . 

Emulsion: Carbonate of soda 100 gm. -J- 4 litres water + 1 litre 

petroleum .. 

Cresyl, ordinary, pure. 

Cresyl, 2.5 % aqueous solution. 

By sol, 2.5 % aqueous solution.. 

Descazeau batli: Cresyl 25 + arsenic acid x 4- polysulph. of po¬ 
tassium 6 + carbonate of soda 10 -f water 1000 (parts by 

weight)... 

10 % cresylated oil.. 

Balsam of Peru, pure . . .. 


very weak, if any 

1 
5 

o-5 

2 
'5 

o.33 

0.25 to 0,33 
o.33 
0,008 
weak 

very weak 
o.33 
I 

0.166 

0.25 

0.50 

none 

0.20 

2.5 

0-33 

0.20 

x 

0.055 
none 
Q.04I 
very weak 

none 

very weak 
2*5 

0.5 

o,33 - 0,25 


0.5 

0.2 

0.25 


(x) Cannot be applied to the skin of a horse. 

(2) Useless in quantities below 5 %: water destroys much of the acaricide power of sul¬ 
phurous add. 
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as tiie author express it), the dead or apparently dead mites are put into 
peanut oil at 30-32° C, an artificial medium considered the most suitable 
by the author, seeing that the parasites are able to live in it for several 
days without any inhibition of some of their functions. The author de¬ 
fines the unit of acaricide power as the capacity for killing psoric mites in 
5 minutes at the temperature of 30-32 0 C. Thus, beech creosote which 
kills the mites in 2 minutes, has an acaricide power of 2.5 ; pea-nut oil 
dissolving sulphurous acid in the proportion of 1 % (by weight), has an 
acaricide power equal to unity, because it kills the psoric mites in 5 mi¬ 
nutes at 30-32 0 C; and a 2 % aqueous emulsion of cresyl destroying 
the mites in 10 minutes has an acaricide power of 0.50. 

The other substances tested gave the results set out in the follow¬ 
ing Table. The author draws from them the following conclusions which 
are of practical importance. 

1) Sulphurous acid dissolved in oil proves to be the most effective 
acaricide (it is not necessary to increase the saturation beyond 2.5%; 
as this does not make the activity greater). 

2) A 1 or 2 % warm or tepid, aqueous emulsion of cresyl is the 

most energetic anti-acarian disinfectant. F. D. 

276 - A New Disease of Oxen: Contagious Acute Encephalitis. — donatien*, a. aad 

Bosselut, R., in Comptes rendns de VAcademic des Sciences, Vol. 174, No 4, pp. 350-252 
Paris, January 23, 1922. 

The authors report a contagious disease that during the autumn of 
1921 carried off 9 of the oxen in a herd belonging to a farm near Algiers. 
The symptoms of the disease were signs of madness and abundant sa¬ 
livation ; there were no actual lesions. 

Experimental research showed, that it was a contagious complaint 
transmissible in series to the ox, rabbit and guinea-pig. It is due to a 
new neurotropic virus which should probably be placed in the same cate¬ 
gory as the human diseases, encephalitis lethargica and acute anterior 
poliomyelitis. F. D. 

.277 - Vaccination of Cattle against Rinderpest. — Nicolas, e. [and restjard, p„ in 
Comptes rendus de VAcademic des Sciences, Vol. 173, No. 25, pp. 1428-1429. Paris, De¬ 
cember 19, 1921. 

The countries where rinderpest has become endemic (Eastern Europe, 
Asia and Africa) cattle are inoculated against this fatal malady according 
to Koeee and Turner's method which has new become universal. This 
method consists of inf ecting, at the same time and into two different places, 
a small quantity of virulent blood, 0.2 cc., to 1 c. c., or more (taken from an 
animal suffering from rinderpest, and at the height of the fever-period), 
and also anti-rinderpest serum in proportions varying according to the 
activity of the serum and to the size of the animal to be vaccinated. The 
amount must however be sufficient to insure that this double simultaneous 
infection, which is a real sero-infection, shall be followed by a fC good 
reaction ”, that is to say one that after a short incubation period, lasting , 
usually 3 to 5 days, results only in a rise of temperature that may regis- 
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ter as much as 41 0 C and is quite compatible with a satisfactory condi¬ 
tion of health, for no lesions of the mucous membranes are developed 
although a slight degree of lachrymosis is frequently present. After, 
such a reaction the animals are as effectively and durably immunised as 
if they had recovered from the disease. 

When well carried out this method gives excellent results, fatal effects 
being most rare ; it has, however, one serious drawback, that of producing 
in the inoculated animal a reaction that not only has the appearance of 
rinderpest, but is actually due to an attenuated form of the disease. 
Hence the vaccinated individual becomes a source of infection to healthy 
animals capable of contracting the malady, so that if care is not taken this 
method increases the sources of virus and becomes a means of spreading 
and perpetuating rinderpest. 

This evil can be remedied by vaccinating in zones, , but it is possible 
greatly to lessen, and perhaps, cause it to disappear, by increasing the 
amount of serum injected, so as to effect a “ silent ” vaccination. This 
seems to be proved by the results of experiments observed by the authors 
during the course of the Mission to Belgium with which they were entrust¬ 
ed during the epidemic of 1920. 

They certainly found on various occasions, that by using the right 
doses of serum of which the effect has been ascertained by comparison 
with that of a known virus, it is possible to avoid producing any exter¬ 
nal symptoms that can be detected by the examination of the patients. 
Vaccination was however attained, as was shown by the fact that the 
test experiment with pure virus had no effect, any more than the subse¬ 
quent injections of large quantities of virulent blood which were made 
with a view to hyper-immunisation. 

This being the case it is probable that active vaccination, “ silent ” 
in so far that it produces no apparent reaction on new subjects, cannot 
create a dangerous centre of infection in the zone where it is carried out. 
This form of vaccination will therefore be the one most usually adopted.. 

P. D. 

278 - Summary of Experiments on Foot-and-Mouth Disease (1) in France. — 

koux, E-, Vallee, H , Carre, II. and Nocard (the late), in Comftes rciulus dc I'Aca 

denne des Sciences , Vol 173, No. 23, pp. 1144-1145. Paris, December 5, 21)21. 

At the request of the French Government, the authors have been mak¬ 
ing researches on foot-and-mouth disease. Their work, which was begun 
in 1901, was only interrupted during the period of the War. 

In the paper analysed they give a summary of the results of their 
investigations. 

Like ToFFLER and Prosch they used young pigs (as being susceptible 
animals) for preserving the aphthous virus by means of successive trans¬ 
missions. Between each transmission, the virus is kept in a .refrigerator 

(1) For other studies on epizootic foot-and-mouth disease, see R. 1911, Nos. 890, 2197, 
2783 ; R, 1913, No. 954 ; R* 1916, Nos. 661 and 768 ; R , 1919, No. 923 ; R. 1920, Nos. 335* 
and 882; JR. 1922, Nos. 309, 734, 735 i 829 and 1019. {Ed,) 
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at temperatures below o° C. This method has the defect of only providing 
limited supplies of virus. 

The lymph from the vesicles and the serous liquid retain their viru¬ 
lence intact for no more than 3 weeks in the refrigerator ; further, the 
lymph is bacteriologicallv impure. 

As a source of virus, blood taken from infected heifers during the time 
their temperature is rising is far preferable. The authors use no anti¬ 
coagulants in their technique, substituting for them mechanical defibrina¬ 
tion. The preservation of the virulence of the defibrinated blood is 
practically insured for 2 to 3 months if the blood is kept at tempera¬ 
tures varying from —1° C to +2° C. 

The accidental introduction of extraneous matter seems to have no 
effect upon the keeping-qualities of the virus ; it is however injured by 
dilution. 

Pounded fragments of the desquamated epithelium and lymph from 
the vesicles are infectious after dilution to 1/20 000. The issues from the 
pericardium retain their virulence to x /1000, whereas blood serum ceases 
its regular pathogenetic action, if inoculated in amounts of less than 0.2 cc. 

It is a mistake as has been found by the authors, to regard apthic 
virus as easily destroyed. Desiccation for instance does not exercise the 
deleterious effect that was supposed. 

With the exception of intradermic and intramuscular inoculation, which 
(especially when substances containing foreign matter difficult of absorp¬ 
tion are employed) are very severe methods of introducing the virus, and 
also of the frequently dangerous process of intra-venous inoculation, all 
the experimental methods of aphthic infection are incomparably less se¬ 
vere than the forms of natural contagion. 

Already over 30 years ago, Nosotti (Clinica veterinaria, 1885, p. 101) 
considered the question of immunisation by the sub-cutaneous inoculation 
of virulent lymph. 

The author studied the question from the beginning of their researches, 
and the results of their investigations as to the most favourable conditions 
for the re-absoption of the aphthic virus led them to use for subcutaneous 
infection clear, virulent, blood-serum that had been fixed by remaining 
1 month in the refrigerator. The dose to be infected beneath the skin 
must not be less than 1 cc. Larger amounts are sometimes troublesome. 
If carried out properly, experimentally induced foot-and-mouth disease 
only causes the development of the malady in the mouth-cavity. 

Artificial anti-aphthic immunity is not lasting, and disappears in less 
than 6 months, even in hyper-vaccinated animals. This gives little hope 
that the problem of anti-aphthic immunisation will ever be completely 
solved. F. D. 

379 - Intestinal Coeeidiosis Of the Pig* — Cauchemez, in Bulletin de la Sociiie de 

Pathologic cxotique , Vol. XIV, No* 10, pp, 645-648, ficr. 1. Paris, December 14, 1921. 

From researches at the Laboratory of Parasitology of the Faculty 
of Medecine in Paris and at the Laboratory of the Vaugirard Abattoir, * 
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the author has discovered that intestinal coccidiosis is a disease of very 
frequent occurrence in swine, 26 % of the animals examined being found 
to be affected. The disease assumes a mild form in adult pigs causing 
no disturbances or lesions. Its presence may, however, serve to explain 
serious intestinal affections in quite young pigs. If the latter are attack¬ 
ed by a mild form of coccidiosis, they soon recover and have been render¬ 
ed immune to the malady. There is but little literature 011 the subject, 
and in the absence of all experiments of reciprocal immunity, it is impossible 
to say whether the coccidiosis of cattle and swine is identical. The author 
proposes the provisional name of Eimerici brumpti for the pathogenetic 
agent in swine coccidiosis. It differs from the 3 species of parasite attack¬ 
ing man and identified by C. Dobell as belonging to the genus Eimeria 
and there is therefore no reason to suppose that swine coccidiosis can be 
transmitted to human beings. F. D. 

280 - Experimental Studies on the Systematic Use of Food for Cattle in the United 
States. — I. Tkowbridge, P. F., Moulton, C. R., and Haigh, E- D., in University of 
Missouri, College of Agriculture, Agricultural Experiment Station, Research Bulletin 28, 
pp. 129, tables 55, figs. 26, Columbia, Missouri, 1918. — II. Trowbridge, P. F., 
Moulton, C. R„ Haigh, E- D., Ibidem, Research Bulletin, No. 30, pp. 106, tables 6 S, 
figs. 25, 1 919 - — Haigh, E- D., Moulton, C. R and Trowbridge, P. F., Ibidem, 
Research Bulletin, No. 38, PP- 47 , tables 45,1 plate, 1920. — IV. Eckles, C., H. Ibidem, 
Research Bulletin, No. 36, pp. 20, tables 7, figs. 5, 1920. — V. Moulton, C. R. 
Trowbridge, P F, and HaigBj E. D., Ibidem, Research Bulletin, No. 43, pp. 111, 
tables ^7, figs. 30, 1921 

I. — Effect of limited food on growth of beef animals. — 
The objects of these experiments were to determine: 1) if an immature 
animal can use its stored fat to protect growth when sparsely nourished 
and to what extent the body fat may be relied upon to insure the conti¬ 
nuation of growth; 2) the changes that occur in the composition of the 
bodies of immature animals when kept for a considerable time on a so-call¬ 
ed maintenance ration, and also the changes that take place when such 
animals are kept on a ration above maintenance, but insufficient to supply 
the maximum growth of which the animal is capable. This work is of 
practical importance for it is a common habit among many farmers to 
bring young cattle through the winter with practically no gain in weight, 
so that these animals make a very marked skeletal growth and become 
very thin. 

In October 1907, a number of closely related steer calves that had been 
dropped early in the preceding spring were taken and put on a liberal feed. 
Seven thrifty yearling animals were later selected from among them, and 
6 were given the experiment rations, 3 for 6 months and 3 for 12 months, 
they were afterwards slaughtered and analysed. The 7th was slaughtered 
and analysed at the outset of the experiment and used as a check animal, 
the composition of its body being taken as representative of that of the 
other animals at the beginning of the experiment. Of the remaining 
steers (Nos. 593 and 599), the fattest and thriftiest, were fed so as to gain 
lb. per head per day; Nos. 597 and 595 received a ration producing no 
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change in their weight, and the thinnest pair (Nos.. 591 and 592), were 
fed to lose % lb. per head per day. 

At the beginning of the experiment (February 25,1908) the calves were 
from 9 to 12 months old. The same ration was supplied to all the animals, 
the only variation being in quantity. The grain (maize chop 8 parts, 
linseed meal 1 part) was fed twice daily in equal amounts, the hay was 
fed at night only and was 4 / 10 as much as the daily grain ration. One 
animal of each group (Nos. 591, 597 and 593), was slaughtered on September 
x. In November a digestion trial was made with the remaining animals. 
The results are given in Table I. 

Table 1 . — Coefficients of Digestibility for Steers 
on different Planes of Nutrition . 


i 

Super ' 

Maintenance 

Maintenance j 

1 

1 

Sub 

Maintenance 

Protein. 1 

69.614 

66.644 

61.574 


83.781 

84.042 

81.043 

Crude fibres. 

43.296 

29.417 

30.048 

N-free extract. 

85-178 

82.485 

79.699 

Total nutrients .. 

77-521 

| 73-374 

70 559 


The figures show that the condition of the animal has a great influence 
upon its digestive capacity ; a very meagre ration diminishes the coefficient 
of digestibility. 

When a fat yearling steer is kept at body weight maintenance for one 
year, his maintenance cost in nutrients per thousand pounds of live weight 
is only slightly less during the first 6 monthly period than the second. 
During the first period the impetus to grow causes the addition of flesh and 
bone. Fat must be consumed to maintain constant weight, thus sup¬ 
plementing the ration. During the second period, the impetus to grow 
is less, there is more active tissue to maintain and less available fat; 
hence the increased demand for food to maintain body weight. 

During the first 188 days of the experiment, Steer No. 595 consumed 
in nutrients 8.06 lb. per day per thousand pounds, during the second period 
8.20 lb. 

As regards the 2 steers fed the submaintenance ration, during the first 
188 days, one pound loss in weight effected a saving of 1.9 lb. of nu¬ 
trients for No. 591 and of 2.8 lbs. for No. 592. During the second pe¬ 
riod (139 days), the loss of 1 lb. in weight effected a saving of 4.5 lb, of 
organic nutrients. For the total period of 329 days, 3.7 lb. of organic 
nutrients were saved by each pound of weight lost. 

In the case of the 2 steers given the supermaintenance ration, 
during the first 188 days, per 1 lb. gain in live-weight required (in addition 
to the maintenance ratio), an extra consumption of 2.6 lb. of organic 
nutrients by steer No. 593, and of 3.6 pounds by steer No. 599., For th9! 
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second period, the cost was 2.0 lb. and the average for the 362 days 
3.0 lb. In the growing animal the cost of gain above the calculated 
maintenance ration appears to decrease during the second year of the an¬ 
imal's life. 

Every month, 32 measurements were taken of each animal, in 
order to f ollow the changes in the skeleton. In this way the exact contour 
at the heart, paunch and flank girths was obtained. A chain of aluminium 
links, each one adjustable by means of a set screw, was used for measur¬ 
ing. It was found that the growth in height and length was not affected 
by the insufficiency of the ration. Eater, the sub-maintenance animals 
stopped growing. 

As the sub-maintenance animals lose weight, there is loss in amount 
of blood, but when the loss of weight is very great, the loss of blood is not 
proportionate to the loss of weight. With the maintenance and super¬ 
maintenance animals the ratio of hide to animal increased; with the sub¬ 
maintenance steers the hide apparently lost weight as did also the heart, 
liver, spleen and pancreas. 

The authors give in their tables accurate data showing : the food con¬ 
sumed during each 10 days* period, the chemical composition of the 
food ; the live-weight for each ten-days period; the body measurements 
(taken every month); the weight and composition of each organ and of 
the different parts of the body when the animal was slaughtered. 

A summary of some of the most important data for the solution of 
the problems the authors had in mind are given in Table II. 


Tabee II. — Changes in the Chemical Composition of Steers 
over One Year of Age on Different Planes of Nutrition . 


No. of animal 


I 

1 u" 

I v c. 1 f! s 5 P 


Whole animal 


Adipose 

textme 


Cean Flesh 


Skeleton 


592 
59 i 
595 
597 

593 


gm. ; Daysji kg. j kg. { feg. [["kg". ! kg. If kg.' 


— 270 

— 200 

1 — 9, 

; + 32 
, 4 - 240 1 


337 26.4 -—44.3;' 

l88 jr—16,4 
363 |;+ IQ.3 
188 I— 1.6 
18S ,;+ 13.5 


— 35.1 r 

— 20.51 + 


!.S 


— 5*11- 
3.9!— 1.0- 


i— 0.51* 


1.3 -f o.r|+ 2.7 • 


- 27.927.3 

• 19.2 1 !—12.8 
-I 7 . 6 JI+ 7 * 5 , 
2.1,— 5.<>! 


8 . 1 ! 


+ 105+ 3.1 1 + 1.9 + 6.8,1-j- 6.9'+ 0.5J 


kg. I kg. | k$. 


+ 10,3 r 


-5.614- x,xj + 
3*5 


14* x,6' + 
2.2II+ 0,2,+ 


4 . 91 + < 
1.6)4* c 


r 


:+ i» 4 :+ 


0.33 
- 0,21 
:.6i+ 2.04 
2 . 91 + 0.59 
2.2' + I.53 


The authors draw from these data the following conclusion: when 
large amounts of fat are used by the animal as a source of energy to supple¬ 
ment a limited food supply, some of this fat is replaced by water. 

The skeleton continues growing even under feed restrictions ; its growth 
consists in an increase in protein and fat, as well as in mineral constituents. 

When young beef animals in good condition are put on a ration insuffi¬ 
cient to provide for normal growth, there is a very persistent tendency to 
grow in spite of feed restrictions. Much of the surplus fat will be used for 

tm] 
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energy, and growth of both lean flesh and skeleton will continue. Later 
with continued food restrictions the animals will draw on both the 
residual fat supply of the soft parts and also on the protein of these parts 
to maintain existence and promote a normal growth of the skeleton 
which even includes the storing of fat in the latter. As the fat supply 
of the soft parts becomes more seriously depleted and much of the protein 
of the soft parts is used to preserve existence, the animal is able to make 
use of the fat supply of the skeleton until it is almost entirely exhausted. 

XX. _ Composition of the beef animae and energy cost of fat¬ 
tening. — The objects of this investigation are to determine : i) the 
chemical composition of the gain made by steers in the process of being 
fattened; 2) the changes that take place in the form of the animal when 
it passes from the maintenance ration to the fattening ration ; 3) the mo¬ 
ment when the steer is just fat enough for all rational demands of the con¬ 
sumer, and how far this condition differs from that required by the market. 

The principle results bearing on the first question have already been 
given by Moueton in a preceding paper (1), in the work analysed, in ad¬ 
dition to the data concerning the 3 steers (Nos. 18, 124, and 48), (which 
are chiefly used for the solution of the first question) are included those 
referring to 4 other steers of the maintenance group. Tables are given 
showing the amount of nutrients consumed by steers Nos. 121 and 48 
and two others during the full period which succeeded the maintenance pe¬ 
riod ; the weight of the carcasses and offal of each of the 7 animals 
the chemical composition of the organs and of the different cuts of steers 
No. 18, 121, 48 and of 1 of 4 other steers. 

In order to study the changes in the form of the animals, a number 
of measurements were taken at short intervals, the exact contour of the 
animal being taken at heart, paunch and flank either by a chain of alumi¬ 
nium links adjustable at each joint by means of set-screws or else by a 
hinged wheel with adjustable blunt prongs. The latter apparatus was 
devised by F. G. King and J. M. Evvard. 

From the total results obtained it may be gathered that when steer 
No. 121 passed from the thin condition of steer No. 18 to the average fat 
condition at which it was slaughtered, the lean flesh of the carcass increas¬ 
ed 54 % and the soluble fat 284 %, while the whole carcass increase4 76 %. 
The production of this amount of fat was in no sense waste,for it would all 
have been eaten by persons appreciating good meat. On the other hand 
the fat, lean flesh and carcass gains of No. 48 (the highly fattened animal), 
over the steer brought to the average fat condition were respectively 122 %, 
20 % and 47 %. The fat in the highly attened animal was too plenti¬ 
ful for the tastes of normal persons and therefore the energy employed in 
producing it was wasted. 

III. — Composition of cattee at birth (2). — For these researches 

(1) See R. April igi 8 , No. 441. {Ed.) 

{2) The Research Bulletin No. 35 of the University of Missouri Agricultural Station deals 
with the Birth Weight of Calves. This work has been summarised from another source in 
R, July 1919, No. 944. {Ed.) , , 
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J aborted fetus or still-born Jersey calves and 13 Hereford calves 
slaughtered soon after birth were used. 

The mothers were fed during gestation a grain ration of 6 parts of 
maize + 3 parts of bran + 1 part of linseed with roughage consisting of 
3 parts of lucerne hay and 2 parts oat-straw. The cows and their calves 
were divided into 3 groups according to their rations of concentrates viz., 
high (which caused the cows to become f at during gestation); average 
(which kept them in good condition without fattening); low (this kept 
the cows in the condition of cattle on a southwest range under arid condi¬ 
tions. All the animals received as much roughage as they could eat. 

The authors obtained the following data which they arranged-in Tables: 
— weight of blood; of the hair and hide; of the meat (fat and lean) 
of the skeleton; of the most important internal organs; of the excreta 
and of the kidney fat: the chemical composition of the blood, liver, ner¬ 
vous system, organs taken together, the hair and hide, skeleton, meat* 
marrow, kidney fat, contents of intestine, entire animal. The averages 
of the analyses of the whole animal, the flesh (fat and lean), and of 
the skeleton are summarised in Table III. 


Tab EE III. — 'Percentage Composition of New-born Hereford Calves 
and Still-born Jersey Calves. 


Face and feeding 

of the pregnant cows 

Entire Calf 

J Meal 

i 

j Skeleton 

J !«! 

ft \ -w So 

a g , tft 

1 ; ! g ■ < 

j , * j 

tn 

2 

a 

CL, 

1 ! 

. . - 

Water 

Fat 

Nitrogen 

Ash 

t -4 

ft 

0 

jjf 

s 

S 

2 

* 

1 

ft 

5 r 

i 

Hereford: ! 

Abundant. . . . 1 
Average . * . . \ 
Insufficient . . . i 
General average . j 

Jersey . 1 

1 

! 1 ! 

72.4:4.15 3.00 4.15 0.805 

72 - 5 3*57 2*97 4.51 0.809 

73- 6i3-24 2.81 i 4.91 [0.915 
72 . 813.65 2.93 4.52 0.841 

; 1 

73*4 3.8,2 4.1510,6811 

i ' i * 

! J 

76.314.41 2.7910.984 
76.5 4.07j2.77 0.988 

78.2l3.62j2.57jo.993 
rr.oi 4 .oi 2.ri 0.089 

f ! 1 

77-43.12j3-i9jo.974 

64.3 
165.0 

65.4 
|* 4.9 

js 3 -° 

3 97 
3 . 36 ! 
3.031 

3.45 

! 

2.l8i 

2.88 

2.85 

2.78 

2.83 

3.2l! 

12.81 

13.18 

13.57 

13.19 

I 3 .S 5 

_ 1 

2.60 

2.51 

2.67 

2.50 

2.43 


. we ^ght of the stomachs and intestines, and consequently of the 

internal organs as a whole are a higher percentage of the live-weight of the 
animal in Jersey calves than in Hereford calves. The weight of the hair 
and hide and possibly of the skeleton of the Hereford calves is higher in pro¬ 
portion to the live-weight than in the case of the Jersey calves. There 
is no apparent difference in chemical composition due to breed. 

* a /rr re f ar f s e ® ect ^he feeding of the cow during the gestation pe- 
rroa (Herefords), it was found that the live weight of calves at birth from the 
high and medium planes of nutrition were practically the same, whereas 
that of calves whose dams were insufficiently fed was appreciably lpwer. 

As regards the separated parts of the animal, , the proportion of flesh 






FEEDS AND FEEDING 


357 


decreases and the proportion of skeleton and internal organs increases 
as we pass from the high plane of nutrition to the low plane. 

Taking the average composition of the calves the proportion of fat 
and nitrogen decreases and that of moisture, ash and phosphorus increases 
as we pass from the high to the low plane of nutrition. Most of the fat of 
the new-born calf is found within the internal organs; the flesh and skele¬ 
ton also contain fat but in small proportions. The sum of the percentages 
of moisture and fat, and consequently the percentage of moisture-free 
substance tends to a constant value, regardless of the plane of feeding of 
the dam. 

IV. — The normae growth of dairy cattee. — In a preceding 
treatise (i) the factors influencing the rate of growth and the size of 
dairy heifers was studied. In the present Research Bulletin a more de¬ 
tailed study is made for determining the processes of normal growth and 
how it is attained. 

The authors in order to arrive at a decision plotted the growth curve 
from birth to maturity (as represented by weight and height at withers), 
for cows of the Jersey, Holstein, Ayrshire and the dairy type of Shorthorn. 
They also collected data showing the average height at withers and weight 
of mature Jersey Holstein and Ayrshire cows. 

Curves of this character are useful in research work as a basis of compa¬ 
rison for the growth of experimental animals. The figures of normal 
growth may be of considerable assistance to breeders of dairy cattle, giv¬ 
ing them a means of determining whether their methods of feeding 
growing animals are such as to allow growth to continue at a normal rate, 
and to judge if an individual animal is of normal size for its age. 

Table iy and V give some of the most important data. 


Tabee IV. — Average Weight of Jersey , Holstein and Ayrshire Cows- 
from ist to 5th Calving . 



Holsteins 

| Jerseys | 

Ayrshires 


Age 

j Weigut | 

Age 

Weight 

Age 

I Weight 


Months 

lb. j 

Months 

lb. 

Months 

lb 

After 1 st calving ..; 

30 

965 

29 

764 

28 

868 

Six months after first calving. 

36 

962 

35 

779 

34 

840, 

After second calving. 

43 

IO4O 

42 

827 

37 

874 

Six months after second calving. 

49 

1071 

48 

854 

43 ! 

892 

After third calving.. 

57 

H 43 

55 

872 

55 

960 

Six months after third calving .. 

63 

1136 

— 

— 

61 

952 

After fourth calving. 

7 * 

1219 

68 

887 

74 

1022 

Six months after fourth calving. 

77 

1200 

— 

— 

80 

980 

After fifths calving.. 

82 

1247 

80 

919 

92 

1^45 

Six months after fifth calving. 

— 

-- 

—— 

— 

98 

102$ 


(i) Summarised in R. October-December 1919, No. 118S, {Ed.) .. ' 

, " t* 8*3 
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Table V. — Average Height and Weight of Mature Dairy Cows. 


Breeds 


i Height 
i at Withers 

cm. 


Weight 

pounds 


Jersey American type 
» All types . 

.Holstein*. 

Ayrshires .... 


123.7 

121.6 
134-8 

123.6 


902 

1245 

997 


V. — Studies in animae nutrition: changes in form and weight 
on different peanes of nutrition. — About 60 Hereford-Shorthorn 
beef steers were fed from a few weeks of age on milk, lucerne hay, and a 
^rain ration of maize chop + whole oats + linseed meal in the ratio of 
6 : 3 : x. The ratio of grain to hay was: 2:1. The animals were weaned 
at ages varying from 2 to 7 months. 

Three planes of nutrition were used 1) Full feed from birth; 2) Feed to 
produce maximum growth without appreciable fattening; 3) Feed for 
scanty and retarded growth. The length of the feeding period varied from 
a few weeks to 4 years. 

The average daily increase in live-weight for the 4 years was 1.30 lb. 
for Group I 0.80 lb. for Group II and 0.65 lb. for Group III. The cost 
per lb. of gain was 12.24 lb. of dry matter for Group I, 11.91 lb. for 
Group n, and 11.03 lb. for Group III. 

The growth of the Group I animals, as shown by height, width and 
length measurements, is considered as representing normal growth for this 
type of cattle. Growth is more rapid at the earlier ages and becomes much 
slower when the animal is older. 

At 4 years the normal beef steer should be 140 to 150 cm. in height 
at the withers and hips, about 65 cm. wide at the hips and 187 cm. long 
from shoulder to rear of ischipm. The heart girth should be about 
250 cm. 

The scantily fed cattle grew less rapidly in all respects. But when 4 
years old they where of the same height as the full fed group. The age 
at weaning or at which they were put on poorer rations seems to have had 
no effect upon the ultimate height. Even a long maintenance period 
during the first year made no difference to their height. 

The poorer rations brought about a material decrease in length, width 
and circumference of body, and in body weight. The animal kept at 
body weight maintenance for the greater part of a year failed to catch 
up in these respects even after 3 years. 

The different rations fed seem to have no effect upon the breaking 
strength of the bones other than such as was due to increased weight. 
For all 3 groups the breaking strength was a function of the live weight. 
The formula is approximately L = 16.5 W 08 , where L is the breaking 
load and W is the live-weight. 

[mj 
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For very fat Group I cattle this gives results much higher than 
the observed breaking load. 

F. D. 

.281 - Hay Made from Liberally Fertilised Young Grass, a Farm-Grown Concentrated 

Food. — I. Nbubatjer, Die Gewinnung von jungeni Grass naeh starker Stickstoii- 
dungung, ein Mittel znr Erzeugung von Kraftfutter in der eigenen Wirtschaft, in Bie- 
dermann’s Zentrclblatt, Year 4, Fart 7, PP* 272-275- Leipzig, July 1921. — II. HuttiNGEr, 
Welche Nutzanwendungen muss der practische Tierziichter aus den Kiiegserfahningen 
fiir die Zuchtnng seiner Nutztiere ziehen ? in Deutsche Lcindwirtschaithche Presse , Year 49, 
No. 1, pp 1-2. Berlin, January 4, 1922. 

I and II. — Neubauer and Huttinger point out the economic 
importance of a farm being self-supporting, especially as regard stock- 
feeds including concentrates. 

Hay made from young grass possesses the two qualities necessary 
for concentrated feeds, a low fibre content and a high percentage of protein 
(20 to 23 per cent of dry matter as against the 12 % found in ordinary 
hay). As a concentrated food, young grass (the dry matter content being 
equal) has almost as high a value as brewers' grains, and it is also a very 
wholesome diet. 

Neubauer carried out his experiments in a good meadow on the lo¬ 
wer Rhine. One part of the ground was mown 3 times in the year, and 
another every 2-4 weeks (at longer intervals in periods of drought). A 
■portion of the latter plot was left unfertilised, while the other was liberally 
dressed with sulphate of ammonia each time the grass was cut, from 12 
to 16 quintals of the fertiliser being applied per annum. The results 
obtained are given in the following Table. 

Effect of a Nitrogenous Fertiliser on the Production of a Meadow. 


Years 

3 cuttings per annum 
without fertiliser 

From 6 to 8 cuttings per annum 

Unfertilised ! Fertilised 

Dry matter 
per hectare 

Protein 
per hectare 

Dry matter 
per hectare 

Protein 

■ per hectare 

Dry matter 
! per hectare 

Protein 
per hectare 


| kg. 

kg. 

kg. 

kg- | 

kg. 

1 kg. 

I9lb . . . 

1 10 364 

1483 

6575 

1325 

10 358 

2 265 

X9I7 . 

i 6277 

884 

4603 

862 ! 

7 934 

I 706 

. 

j 6 807 

947 

4 299 

9x2 

8 169 

1954 

1919. 



4 108 

685 

7 465 

* 375 


The fertiliser increase the grass-crop by about % ; the dry matter 
content, whether expressed as weight or as starch value, was increased 
in about the proportion of 100 to 180 ; the protein content was nearly 
doubled. 

P. I), 
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282 - Connection between Degree of Milling and the Composition and Food Value 

Of Bran* — Honcamp, F. s and Nolte O., in Landwvrtschafthche Ver$uchs-Stationen } 
Vol. XCVT, pp. 121-142. Berlin. Summarised in Biedermann's Zentralblatt, Year I 
Part 7, pp. 266-268. Leipzig, 1921. 

Table I gives the results of the analyses of rye and wheat brans ob¬ 
tained with various degrees of milling. The authors fed these brans to 
lambs and determined the coefficient of digestibility for each constituent; 
the percentages oi digestible nutrient substances given in Table II were 
thus obtained. 



Table I. — Percentage Composition of Brans 
Obtained by different Degrees of Milling. 




Organic j 

1 matter j 

Crude 

Protein 

Pure 

Protein 

h-free 

extracts 

Crude 

fats 

Crude 

fibre 

Ash 

i 

Wheat bran 


1 1 

1 

1 






Milling 

75% 

s 94-97 

17.02 

15-56 

65.62 

4.61 

7.72 

5.03 

» 

83 » 

i 93-89 i 

17-32 i 

15.33 

62.18 

5.08 

9.31 

6.II 

» 

94 » 

l 95-28. 

15.28 j 

13-21 

62.62 

4.28 

13,10 

4.72 

Kye bran 


1 ! 

1 






Milling 

*5% 

i 96.41 

15 * 5 * 

13.35 

! 74-14 

3-30 

3.46 

3-59 

)> 

84 » 

I 96.07 

1 16.37 1 

14.80 

70-5° 

3.87 

4*33 

4.93 

» 

94 » 

| 92.52 

1 

! 19.04 

! 17.08 

1 57-87 

1 

4*99 

10,62 

7.48 


Table II. — Percentage of Digestible Nutrient Stibstances 
Obtained by different Degrees of Milling. 




Crude 

Pure 

N-free 

Crude 

Crude 

Starch 



protein 

protein 

extracts 

fats 

fibre 

Va*ue 

Wheat bran 
Milling 

75% 

14.36 

12,9 

52.82 

4-°5 

2.13 

51-2 

3) 

S3 » 

14.19 

12.2 

46.95 

4.29 

I 3-73 

48.1 

» 

94 » , 

11.02 

8.9 

; 30.12 

; 3-45 

! 4-89 

40.0 

Kyc bran 
Milling 

65% 

12.08 

9,9 

64.28 

! 

2.53 

2.06 

57-4 

33 

84 » 

12.77 

10,2 

60.42 

i 3.01 

1.78 

54*9 

s 

94 » 

' 14-85 

12,8 

I 

26.74 

! 3-97 

1 

5.89 

33-4 


These data prove that the degree of milling is a good measure of 
the food value of a bran, the finer the milling, the lower is the value 
of the bran. F. D. 


2S3 - Colour Inheritance in Mammals and Domestic Birds (1). — Porchebel, a., in 
Revue vdUrinzire, Vol, I^XXII, No, 9, pp. 541-548 ; No. 11, pp. 680-690. Toulouse, Sept, 
and Nov. 1921. 

The author shows in the first place that the germs of the elements 
Constituting the various colours of the plumage, fur and coats of the dif- 

(1) See R. Jan. 1920, No. Si ; R , Aug. 1921, No. S32. {Ed.) 

[383-S83] 
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ferent breeds which have been evolved are to be found in the plumage, 
fur and coats of the primitive types from which these breeds are derived. 
He then investigated colour inheritance and gives a summary of several 
studies on this subject and finally describes his own experiments with 
rabbits. 

Mammaes. — As regards cattle , Marcel Vacher(i) reached the fol¬ 
lowing conclusions: 

1) Red bull and cow: 5 / 6 of the progeny are red and less than 
1 % are while. 

2) If one of the parents is white and the other red, 90 % of the 
progeny are roan, 4 % red and 6 % white. 

3) Two white parents nearly always produce white offspring. 

4) One white parent and the other piebald-red or roan have red, 
white and roan calves in variable proportions. 

5) Two roan parents produce offspring of all the various colours 
and shades of coat met with in the Durham breed, viz. red, roan and 
even white. 

6) The first calf of a Charolais bull and a red Durham cow was a 
heifer with light-red coat; all the cows from this first cross were served 
by a white Charolais bull, and only 6 % of the progeny were white. 

As regards horses , many data have been collected. 

According to WieckEns, 5743 matings of animals registered in the 
English Studbook (3016 of the animals being pure-bred, 1865 English 
half-bloods, and 861 pure-bred or half-blood Arabs) gave the following 
results: 

English thorough-breds: a) parents of the same colour transmit their 
coat colour in the proportion of 85.6 % ; 

b) when the parents are of different colours : 43.7% of the offspring 
inherit the coat colour of the sire ; 50.8 % that of the dam; 5.5 % differ 
in colour from both sire and dam. 

When the parents are of the same colour, a chestnut coat is the one 
most frequently transmitted 977.6 p. rooo. 

If the parents are of different colours, bay appears in 50 to 60 % 
of the foals. 

In similar cases, black is much more rarely transmitted; 10 % only 
of the foals being black. 

The same proportions occur in half-blood English horses. 

When pure-blood and half-blood Anglo-Arabs are of the same colour, 
they transmit their coats in 83.7 % of the cases. 

Should the parents be of different colours, 31,3% of the foals inherit 
the sire's coat, 50.6 % the dam's coat, and 12.r % do not inherit the coat 
of either sire or dam. 

White or light-grey parents transmit their coat colour in 90 % of the 
cases. 


(1) M. Vacher, Transmission cle 3 a couleur chez les animaux de la ferme, Bulletin de la 
Society Natiomle d'Agriculture de France, 1905. [Author's note } 

, mi 
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If they are of different colours, white is dominant in 73 % of the cases. 

Bay is transmitted in 55,1 % of the cases, and black in 19 %. 

Cabrirorce (i) by examining the pedigrees of 197 horses at the annexe 
of the Saint-Julien remount Station obtained the following data. 

The offspring of a stallion and brood-mare of similar coat colour usually 
inherit the coat of the parents (81%). In such cases, chestnut is the colour 
that is most likely to be transmitted, occurring 95 times out of 100 whereas 
bay is only inherited 77 times out of 100. When a stallion and mare of 
different coat colours are mated, the offspring nearly always (90 times out 
of 100), inherit the colour of one or other parent. 

The dam seems to exercise a preponderant influence upon the coat- 
colour of the offspring ; 58.5 times out of 100 the foals are the colour of the 
mare and only 41.5 times in 100 do they inherit the coat-colour of the 
sire. 

A chestnut coat which is so surely transmitted, when both parents 
are chestnuts, also occurs frequently when one of the parents is a chestnut, 
or even when both are of another colour; 39 matings of a bay stallion 
with bay mares gave 9 chestnut foals, of which 3 were dark chestnut with 
mane, tail and legs darker than the coat. Greycoats are also transmitted 
in rather high proportions : 

a) 22 matings of chestnut stallions with grey mares resulted in : 
5° % grey foals ; 36.3 % chestnuts ; 9 % bays ; 4.5 % blacks. “ 

b) 6 matings of a grey sire and chestnut dam resulted in : 3 grey 
offspring and 3 chestnuts. 

c) From 10 matings of a grey sire and grey dam were obtained : 
40 % bay foals ; 50 % grey; 10 % chestnut. 

d) 11 matings of a grey sire and grey dam resulted in : 54.5 % 
grey foals; 36.3 % bays ; 9.0 % chestnuts. 

e) From 2 matings of grey parents 1 grey and 1 chestnut foal were 
obtained. 

A black coat is transmitted with the greatest difficulty: 11 animals 
with black coats (6 stallions, 5 mares), on being mated with animals of a 
different colour, transmitted their coat once only. 

a) A chestnut sire mated with a black mare produced one brown- 
bay foal ; 

b) Four other matings of bay sire with a black mare gave 3 bay 
foals and one chestnut ; 

c) Four matings of black sire with bay dam produced 1 black foal, 
1 chestnut and 2 bay, of which 1 was a dark brown-bay; 

d) With a black sire and chestnut dam a brown-bay was obtained ; 

e) With a black stallion and a grey mare, a dark-grey foal was 
obtained. 

Cabriforcb's statements as regards the influence of the dam's 


(i) Cabrxforce, Observations fcippiques sur le contingent cle 1899. Influence des repro- 
ducteurs sur la robe des produits, in Recueil de memoires ei observations sur l 9 hygiene et la, 
medecine vetennuire militaire. (Author's note) 

[88*] 
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coat-colour upon that of her offspring, the difficulty of transmitting a black 
coat and the facility with which chestnut and grey coats are inherited 
entire^ corroborate the statements of Wilckens. 

Dupas, quoted by Feoriot (i), has also collected some data respect¬ 
ing the 300 horses at the Fontenay-le-Comte Remount Station which may 
be summarised as follows : 

1) Inheritance frequency ot coat-colour : a) bay, is transmitted 208 
times out of 310 (66 %) ; b) chestnut is transmitted 87 times out of 181 
(48 %) ; roan, is transmitted 5 times out of 11 (45 %) ; grey, 5 times out 
of 30 (17 %) ; black, 3 times out of 25 (12 %). 

2) Sex influence : Stallions transmit their coat colour more frequent¬ 
ly than mares : the transmission percentage being 48 for the former and 
39 for the latter. 

8) Transmission of coat-colour of parents : when sire and dam are 
of the same colour 85 % of the offspring inherit this colour : a chestnut 
coat is more easily transmitted (91 out of 100 times) than a bay (83 out, 
of 100 times). 

In swine, a white coat is most easily transmitted. As regards rabbits . 
Gustave Loizei, (2) has drawn the following conclusions from the results 
of his experiments. 

From a black buck-rabbit mated with a Russian doe, 9 black young 
were obtained. 

A grey buck-rabbit mated with a Russian doe produced a litter of 
8 : 5 grey and 3 black. These young rabbits, when mated together, pro¬ 
duced 74 offspring, of which 58 had the characters of the grey rabbit and 
16 those of the Russian rabbit. 

As was to be expected in such close in-breeding, the young Russian 
rabbits of the last litters showed a tendency to lose the coloured spots 
characterising the breed, and for the same reason, large white patches 
appeared on the head and shoulders of the young grey rabbits of the same 
litters. 

The mating of a white Angora buck-rabbit with a grey doe-rabbit 
resulted in 3 litters of 26 grey young with black eyes, which either inherited 
from the male brushes of long hair underneath their paws or else were en¬ 
tirely grey-Angoras. 

An ordinary dark-grey buck-rabbit with white on the forehead, tip 
of the nose, the neck and tips of the fore-paws, when mated with a white 
Angora doe-rabbit produced in 3 litters, 9 young, all resembling the breed 
of the buck, and with white markings distributed as follows; one dark- 
grey labbit had a white star on its forehead, another was dark-grey with 
a white star on its forehead and white tips to its fore-feet, a third had, the 


(i) Floriot, I/heredite chez le cheval, Revue veterinaire militaire, Dec. 1913.- 
{Author*$ note) 

' (2) G, EoiZEt, Recherches sur l’heredite des caractdres dn pelage chez le? lapiiiR, Comptes* 

tendus de la Soctet e de Biologic t Feb. 3,1906. (Author’s note) 
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front half of its body and half its head white, the rest of its body being 
dark-grey. 

Saint-Yves Menard mated a white Russian buck-rabbit with a 
silver-grey doe-rabbit and obtained black offspring. 

These black rabbits when mated produced black young for 3 or 4 
generations, but in the 5th generation one white rabbit with black feet 
was found in the litter ; this was a case of atavism. 

The author’s experiments made in collaboration with Prof. Boucher 
yielded the following results : 

1) A black buck-rabbit on being mated with a white doe-rabbit, 
produced : 2 black young ; 1 dark silver-grey with white head. 

2) Black buck-rabbit x white doe-rabbit: 5 grey, 2 black. 

3) A black rabbit resulting from experiment 1, on being mated with 
ts dam (a white rabbit), produced : 3 black and 1 white. The proportion 
of pigmented individuals was larger than that of the white ; in the last case 
the young were 1 2 3 / 4 white rabbit blood and % black rabbit; in experiment 
2 there was a throwback to fawn-grey. This atavism is proved by several 
other series of experiments made by the author and has been confirmed 
by CouuiN (l) who says he frequently saw little red rabbits resembling 
their grandfather amongst the white individuals of each litter resulting 
from the several matings of white doe-rabbits with black buck-rabbits. 

Birds. — Prom 1893 to 1903, Gustav Loizeu (2) studied the inherit¬ 
ance of plumage colour in the carrier-pigeons of the military pigeoncot 
at Vaugirard and came to the following conclusions : 

1) If 2 pigeons of similar plumage are mated, 85 % of the young 
Birds will have the same plumage as their parents. 

2) If 2 pigeons of different plumage are mated, their progeny will 
vary, according to the mixtures, in the following proportions. 

a) The mixture mottled blue gives ; 62 % mottled birds; 37 % blue 
•and 0,88 % with new plumage colours. 

b) The mixture mottled red gives 42 % mottled birds ; 46 % reel; 
12 % with new plumage colours. 

c) The blue-red mixture gives 13 % blue birds; 36 % red ; 50 % 
with new plumage colours. 

d) The white-blue mixture gives: 36 % blue birds; 40 % white ; 
24 % of new plumage colours. 

e) The white-mottled mixtuie gives : 33 % mottled ; 44 % white; 
23 % with new plumage colours. 

Certain colours of plumage are dominant over others, thus mottled 
is dominant over blue, red over blue, and white over blue and mottled. 

The progeny of the same pair, generally remains the same every year, 
at least for 4 consecutive years, when the parents and grandparents had 
the same plumage. 


(1) G. Collix, Trait e de Phvsioloqie, 2nd edition, Vol. II, p. 7yi, (Author’s note) 

(2) Eoizei., Etudes stir 1 ’ heredity de la coloration du plumage chez Ies pigeons voyageurs 

CompUs rendus de ki Socuie do BioloJe, Mar. 11. 1005. (Author’s note) 
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The plumage colour of the young birds differs every year, however, 
when the parents have plumage of different odours. 

If the genealogy of given pairs is followed for a certain number of gen¬ 
erations, new colours are sometimes found to occui without the possibility 
of tracing them in the progenitors, even as far back as the 8th generation. 

As a result of his numerous observations, the author concludes that 
“ colour like eve^ other character depends upon the parents’ capacity 
of transmission, but some colours such as chestnut and grey in the case 
of horses are more easily transmitted ”, 

When animals are the result of hybridisation or crosses between in¬ 
dividuals of different breeds, there is no fixed lule as to colour-transmission 
and atavistic colours may occur to such an extent that colour-inheritance 
is in abeyance. 

When however the breeds have long been subject to selection, and 
great care has been taken to insure uniform coat colour, as is the case 
with many breeds of cattle, the results are perfectly certain. 

Coat colour resembles all other characters : the greater the number 
of the generations, the more likely it is that the organism will he imbued 
with the breed elements and the less the risk of any new characters arising, 
provided the environment remains the same. ” F. D. 

284 - Mutations observed in the Skunk (Mephitis pud it a and M . hudso - 

nica) in the United States. — Detlefsen, J. A. (laboratory of Genetics, Illinois. 

Agricultural Experiment Station) and Holbrook, F. M. (Skunk Development Bureau, 

White Plains, N. Y.), in Journal of 'Her&dity, Vol. XII, No. 6, pp. 243-254, figs, 9. 

Washington, 1921. 

The authors give a short account of the fur trade in the United States 
which has increased during the last 10 years to such an extent that instead 
of exporting raw furs to Europe, America is even in a position to import 
skins to be dressed and made up in the country. One important source 
of the native supply is the skunk (Mefhhitis spp.) (1) which is bred in 
captivity or in a state of semi-domestication. The authors then describe 
their experiments in skunk breeding, the mutations obtained and their 
hereditaiy behaviour. 

So far they have discovered 12 mutations in M. fiudita, and 3 in M. 
hudsomca. Mutations are evidently fairly frequent in this genus, and have 
also been observed in skunks captured in various States. There are 5 
distinct types of mutation : 1) self-black; 2) seal-brown white with 
stripes ; 3) black-eyed white; 4) white with a small amount of pig¬ 
ment in eyes; 5) pure albino. The 3 different albinotic types represent 
simple changes in single genes and therefore each gives a monohybrid ratio 
when crossed with the wild form. There is no evidence that they may 
be multiple allelomorphs. The appearance of mutations is increased 
by in-breeding. 

There was a great preponderance of females among, the skunks bom 
(37 out of 56). F. D. 

, „ (1) See R . August 1921, No. 346, {Ed.} , - , , 1 
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horses 285 - Measurement of the Cutaneous Surface of the Horse. — roussy, b., in Comptes 
rendits de VAcademie des Sciences , Vol. 174, No. 3, pp. 195-196, fig. 1. Paris, January- 
16, 1922. 

From measuring the surface of the human body, the author discovered 
the “ geometric law ” : 

5 = H m X P” 

where S represents the body surface, H* the mean peripheral height and 
JP* the mean perimeter. 


LOI GEOMCTRIQUEde ^SURFACE T0TALE"S®^'ou’CHEVAL 

$-£ = PmX HE. |R»■ Pfimsire mqyer, ~"^D«„RR0USSY 

Af\2 A - I Hm=Hauteurp6riph6rique moyenne 

'** '— » ,,a c.circ.xas 

A&X'T - 


AW 

sc 
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SommedeABC abc4439 wm * If 
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PETITES SURFACES =4 ^ **111 
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CHEVAL ARTIFICIEL DE 14. 


. -NOTA - 
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»a c »s. 
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Although convinced that this law is general, that is to say applicable 
to all measurable bodies, he wished to test it also upon quadrupeds be¬ 
ginning with the horse. 

His first experiments were made on a small artificial horse and the 
results tested by covering the living animal with an artificial skin, which 
was afterwards removed, the pieces being laid out on a flat surface and 
their plane area determined ; sometimes they were photographed. 

_ la this way, he obtained a total measured surface of 54.37 dm 2 , as 
against 54.40 dm 2 calculated according to the geometric law. The results 
thus practically agree, the difference being only 3 cm 2 . 

The examination of the appended figure will explain the processes 
by which the “ geometric law ” was evolved. 

[MS] 
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Determination of the Mean Perimeter P m . — With a flexible 
accurate measuring-tape properly applied measure the perimeters alter¬ 
nately of the flattest and the most rounded contours of the head, neck 
trunk, one hind-leg, and one fore-leg, as is shown by the dotted lines. In 
this manner, are obtained 15 perimeters numbered 1-15. 

The measurements 10 and 15 are those of the lower border of the left 
side of both hoofs. 

In order to obtain the measurements for the two other limbs, double 
the perimeters 6 to 15 inclusive. The sum of the 15 perimeters, 5373 
mm. divided by their number {15) will give the mean perimeter P m which 
is 358 mm. 

Determination of the Mean Peripheral, Height H m . — Measure 
(following all the curves of the skin), the chief out lines A C and the line B 
drawn along the middle of the lateral surface of the animal, and then meas¬ 
ure the three small lines abc on the left fore-leg. 

The sum of these 6 lines (4439 mm. in the given case), on being divided 
by 3 (the common divisor of the two series of lines), gives the mean pe¬ 
ripheral height which is 1480 mm. 

The surface S of the horse is P m X H m = 358 X 1480 = 52.89dm 2 . 

This result being very satisfactory might be adopted. If however de¬ 
sired, the negligible sum, 1.42 Sq. dm.(s) of the small surfaces of the ears, 
tail and soles of hoofs can be added (as was done above), and this gives 
the total surface (S total ) of 54.40 Sq. dm. F. D. 

286 - Characters of the Chilian Horse. — Correa, a. V., eetelier, m., Juan be 
D. Rodriguez, Vial, D. G., in El AcHcultor, Revista dela Sociedad National de Agricul- 
tura (Chile), Vol. VI (Vol. 52 of the Boldin ), p. 201, No. 10. Santiago de Chile, 
October 1921. 

Report of the Commission appointed by the Managing Board of the 
National Society of Agriculture and approved by the Society at its meeting 
oi August 22, 1921. 

General Characteristics. — The Chilian horse belongs to a very 
muscular type ; it is heavily-built, but agile, and its movements are swift. 

The chest girth varies from 1.62 m. to 1.82 m. according to the ani¬ 
mal's height which is from 1.35 m. to 1.50 m. 

Characters of the Breei>. — colour variegated; as a rule, the 
coat is of two distinct colours, or there is a little white on the forehead 
and legs. 

Skin thick; little hair on fetlocks ; mane and tail generally thick, 
hair wavy. 

Head light, of medium length, forehead broad and flat, profile straight 
or slightly convex ; eyes bright, slightly covered by the superficiary arch ; 
ears small and mobile. 

Neck of average length, wide at the base which is strongly joined 
to the scapula ; slightly convex in the upper portion, full and nearly rec¬ 
tilinear in the lower, slender at its junction with the head. 

Withers usually too low, short and buried in masses of muscle. It 
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is necessary to improve the withers with a view to the saddle ; they must 
be enlarged and made more prominent without the exaggeration seen in 
the pure-blood or hunter. 

Shoulder very muscular but sometimes too short and too straight. 
Ics slope and length must be increased in order to obtain the quickness 
of movement required in a saddle-horse. 

Chest wide, muscular, shoulder-blades well separated. 

Back very muscular, sometimes a little long and low where it joins 
the withers. It should always be strong and short (the length of the horse 
being obtained from a sufficient slope of the shoulders) with long withers, 
haunches and croup. 

Haunches wide, muscular, strongly joined by a straight sometimes 
slightly convex line to the croup. 

Croup long, full, slightly inclined. The tail is inserted rather low 
and is therefore generally pendent, or a little turned up at the lower part. 

Trunk well-developed, ribs round, barrel cylindrical, and flanks short 
and full. 

Fore-legs : fore-arm long straight, arm properly inclined, elbow free 
from chest, both very muscular; knee strong and wide ; cannon-bone of 
average length relatively slender ; seen from the side it should be wide, 
sinews strong and standing well apart 

Hind quarters : haunch very muscular; the croup must be long, the 
leg wide, muscular internally and externally, hock dry and strong, some¬ 
times a little narrow from the front view. The wide space between the 
legs when the horse is in motion is characteristic of the breed. It denotes 
strength and energy but must not be exaggerated, for thus the harmony 
of the animals’ movements is unpaired. 

Articulations : small, round and very dry. 

Pasterns : short, strong, must have sufficient slope to be very elastic. 

Hoof : relatively small, high; sole concave, frog little developed« 

Character : Docile and a good worker. 


287 - The Donkey of Catalonia, Spain. — Rqseix y Vila., M. (Profesor cle Zooloenia cle la 
Escuela Superior cle Agriculture, Madrid), in El Cultivador moderno, vol. VII, No. x, pp. .3-5, 
figs. 3. Barcelona, January 1Q22. 

The Catalonian donkey is a native breed, as can be seen from prehis¬ 
toric drawings and the neolithic remains. 

The chief characters peculiar to the breed are described exhaustively 
by the author. They are as follows : head with rectilinear outline in adult 
“animals, with double frontal convexity in young individuals, brachyce- 
phalous in type 0.56 m. to 0.68 m. in length; ears straight and long 
<0.38 m. to 0.42 m. in length); height 1.35 rn.-1.65 m.; neck slender; 
shoulder not very sloping ; withers little raised and distinct; dorsal line 
straight and long; chest a little narrow but with spacious thoracic 
cavity; chest walls moderately rounded ; croup short with double slope; 
sacrum very prominent; legs slender and strong. The coat of the adult 
donkey varies between chestnut and nearly black; the axilla, the flat 

1 1 
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portion of the thigh, lower pari of chest and of the belly are all 
silvery white. The muzzle is white as far as the lower third of the 
nostrils and there is a white circle round the eye. Their harmonious 
shape, expressive faces and livety temperament give these donkeys a very 
handsome, high-bred appearance. 

The measurements of a good specimen two years of age are as follows * 
height at withers 1.50 m.; height at middle of back 1.46 m. ; length of 
back 1.45 m. ; girth of chest 1.60 m. ; circumference of tibia 22 cm. ; 
weight about 350 kg. The female donkeys give an extraordinary amount* 
of milk, the lactation period is long and may even last 18 months ; from 
4.5 to 5 litres of milk are given daily for a year, the amount decreasing 
to 2.5 litres at 18 months. 

The jack-asses are chiefly used for the breeding ol mules and must 
not be exported after they are 2 years old. Formerly they were exported 
practically to all parts of the world either for mule-breeding or to improve 
native races of donkeys in other countries. The price of a good breeding- 
animals is from 4 000 to 8 000 pesetas. 

The Catalonian donkeys are of two types, the one inclining to height 
and the other to width ; the first are found in Comarca de Urgel and the 
second in Vich and Olot. The broad animals are preferred by the Italian 
and French importers and the tall by the English (for India, the African 
Colonies and Australia) and by the North Americans. 

The " Mancomunidad de la Cataluna ” (Association of all the political 
parties of Catalonia) (1) has started a stud-book for donkeys in which the 
only entries are of breeding-animals which have gained prizes at the shows 
held by the “ Mancomunidad ” or the progeny of the prize-winners. 

F. D. 

288 - The Cattle Industry Of Cuba. — Neville, If. O. in The Cuban Review, VoJ. XIX, 
No. 9, pp. 13-16, iigs. 18. New York, August 1921. 

Cuba is admirably suited to cattle-rearing. The climate is temperate 
and the temperature varies little which allows of the animals to be left 
in open pasture all the year round. Care must however be taken during the 
summer rainy season to remove the cattle from the low wet lands to the 
adjoining higher country, otherwise foot-trouble may result from the ani¬ 
mals being continually in the water. In the dry season of winter, when 
grass begins to get short and scarce, and water hard to obtain on the higher 
better-drained areas of the interior, the cattle have to be brought down 
to the moist pastures at lower levels. Good water is practically obtainable 
everywhere throughout the Island, especially in the centre of the Provinces 
of Camagiiey and Oriente. 

Guinea Grass [Panicum maximum) and Para Grass (Panicum molle), 
hdve been introduced into Cuba and grow luxuriantly, furnishing the best 


(1) The ** Direccion de los Servicios de ganaderia de la Mancomunidad de Cataluna, 
Calle Urgel, 87, Barcelona ”, will furnish information on all subjects connected with Stock- 
breeding in Catalonia. {Ed.) 
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of pastures, especially for fattening purposes. The former plant prefers 
the higher lands, the latter does best on the lower. Excessively close 
grazing will, however, destroy them and their places are taken by the na¬ 
tive grasses of Cuba, of which the principal, “ espartillo ”, is an excellent 
forage plant highly prized for milk production. 

The topography of Cuba is favourable to the combination of agricul¬ 
ture with cattle-raising. In the Province of Pinar del Rio, in the southern 
portion of the Province of Santa Clara, in the northern portion of Cama- 
gtiey, and throughout a very large area of the Province of Oriente, slightly 
undulating areas of agricultural land are found bounded by rough broken 
country in many places still covered with virgin forest, but where the trees 
have been felled, the slopes are all covered with tall rank grass composed 
of Panicum maximum and P. molle. 

At the end of the War of Independence, the cattle industry had prac¬ 
tically disappeared, but very soon large quantities of stock vere imported 
from Florida, Texas, Mexico, Central America, Panama and Venezuela, 
and the supply exceeded the demand; this continued for some years. 

In 1915 however many stock-breeders began ploughing up their pas¬ 
tures and planting them with sugar-cane. This change though slow at 
first, gradually became more rapid and reached its climax in the spring 
and early summer of 1920. The necessary results were a decrease in cattle 
production and increased importation. 

Thus while from 1907 to about 1919, only breeding stock were import¬ 
ed, some 20 000 head of cattle were introduced in the 2 following years, 
the animals coming chiefly from Venezuela, Colombia and Costa Rica ; 
a few have recently been imported from the United States. The animals 
imported after the War of Independence constituted, with their offspring, 
what might be called the native breed of cattle. They still exist in count¬ 
less herds and are of a non-descript heterogeneous type. They are, however, 
being improved by progressive breeders through the introduction of high- 
class pedigree sires of the Polled Angus, Hereford, Durham and Zebu 
breeds. 

Some cattle-raisers greatly prize the Polled Angus race, as it has 
proved able to adapt itself to the climatic conditions of Cuba-is resistant 
to ticks and diseases, and produces fine beef-cattle. 

The Hereford is also favoured, but is regarded by some breeders as 
a lazy animal which does not make full use of the grazing-ground. 

The Zebu is perhaps the greatest favourite ; it is almost tick immune, 
of good form and excellent as a beef animal. 

As a result of the introduction of the Zebu and the Polled Angus, a 
vast number of cattle have been improved, the animals being heavier 
and producing meat of better quality. 

The large Cuban sugar crop is hauled from the field to the railway 
loading stations in carts drawn by oxen of which 3 to 5 yokes are required 
for each cart. Assuming the annual amount of cane transported to be 
36 360 000 long tons, it takes about 8 million cartages to haul it, each 
cart-load being 4.5 tons. Thus a great number of cattle are needed for 
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the work and it would be advisable to raise special breeds for the purpose. 
Among the favourites adopted by the Cubans almost from their first in¬ 
troduction has been a strain from Porto Rico consisting of heavy animals, 
of excellent disposition, easily trained and taking readily to the work. 
Certain types of Colombian and Venezuelan cattle have been found to be 
well adapted for use in carts. Cattle with a certain amount of zebu blood 
are much faster than the other strains used, but their wildness and the 
consequent difficulty in handling them is a great drawback. 

The law requires that all cattle imported into the Island from South 
and Central America, Mexico and Texas should be dipped (to free them 
from ticks) at the port of introduction. In nearly all the better ranches 
of the interior, dipping has been adopted as the best means of getting rid 
of tick, but it is not compulsory. The subdivision of pastures and the sys¬ 
tematic transfer o,f cattle from one subdivision to another with a view 
to the complete eradication of tricks has not yet been adopted. 

The raising ot stock in connection with the sugar-mills has not been 
fully developed. 

The estimated consumption of cattle in Cuba is about 1000 head, 
per day. Modern up-to-date abattoirs are rare in the Island; there is 
one at Camagiiey and other at Havana. An attempt has been made 
to instal refrigerating plants, but without success tor the Cuban has a 
prejudice against refrigerated meat, and when meat has been kept on ice 
at the butcher’s it has to be sold as second grade meat. 

The acreage under sugar-cane will probably decrease, which will 
result in an increase in the land available for pasture and hence in the 
number of cattle raised. A tremendous drop has already taken place in 
the price of cattle. Yearlings which fetched at least 45 dollars per 
head in 1920, could be bought for 15 dollars in the second half of 
1921. F, D. 

289 - Improvement of Dairy Cattle by Milk Control in Denmark. — Faber, a. (Agricul¬ 
tural Commissioner to the British Government), iij The Journal of the Ministry of Agri 
culture, Vol. XXVIII, No. 7 , pp. 598-60 y } figs, 4 ; No. S, pp. 704-71fig*. 3 , London 
October and November 1921. 

The first Danish Milk Recording Society was instituted at Vejen, 
in 1895 under the name of “ Vejen Kontrollo rening”. The aim of this 
society was to ascertain the quantity and quality of the milk yield of in¬ 
dividual cows in order to be able to eliminate the animals that did not 
pay for their keep and to reserve the best cows for breeding purposes. 
When the Vejen Society had been working lor a year, it was found that 
the best ot the controlled cows produced a pound of butter at the cost of 
6 d and the poorest cow produced a pound of butter at the cost of 2s Sd. 

By the Daw of 1902 the Danish Government made a grant not exceed¬ 
ing £10 to each Milk Recording Society of at least 10 members with 200 
cows, on condition that the Societies should help to form better strains 
of dairy cattle. This grant was renewed by the Daw of 1912. 

The results of the institution of Milk Control Societies were: an in; 
crease in the general average of milk production, the adoption of a more 
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liberal teediug for cows, a selection of breeding-animals based, not 
as before, on external conformation alone but also on an exact know¬ 
ledge of the quantity and quality of the milk produced and on the 
ability of the cow to transmit her character as a niilk producer to her 
progeny. 

The good results obtained by these Societies are shown by the records 
of those‘of Funen. These were founded in 1899-1900, in which year 
they controlled 5467 cows, the number rising in 1915-1916 to 4° 116. 
The average annual milk yields of all the cows (whether in milk or not) 
belonging to the Societies being for these two years, 6 822 lb. and 7 938 lb. 
respectively; the fat percentage being 3.36 and 3.55, and the butter yield 
255 lb. and 323 lb. respectively. 

The Danish dairy farmer breeds his own cattle ; he adopts in-breeding 
or line-breeding, thereby forming families. 

Family herd-books are a special feature of Danish cattle-breeding, 
their value depending to a great extent on the work of the milk-recording 
societies. These herd-books have proved that the greater the number 
of high yielding animals a cow can count among her ancestors, the more 
likely she is to transmit the quality of high yield to her offspring. The 
author reproduces two specimen pages of the Book of Record Sheets on 
which are entered not only the cows' performance but also details relating 
to her ancestry and progeny. The family herd-books are not drawn 
up by the Controller of the Milk Recording Societies, but by the Agricul¬ 
tural Advisers appointed by the Agricultural Societies or the Joint Com¬ 
mittees of Breeding and Milk Recording Societies. The State pays part 
of the salaries of these^ advisers. 

About 1880 official"herdbooks were started which are to some extent 
based on the family herd-books. These official herdbooks give the descrip¬ 
tion and pedigree of the animal, as well as the milk and butter production 
in the case of a cow, and the performance of its female progenitors in that 
of a bull. 

In order to find herds which not only contained prominent animals 
but consisted of families from which a good supply of breeding stock could 
be obtained for the improvement of other herds, competitions were carried 
out for one 3^ear at a time ; later, these competitions lasted two years. 
The first was held in Funen in 1894-1896 and the 7th in 1913-1915. An¬ 
other series was begun in Sealand in 1897. The best herds were officially 
recognised as ,f Breeding Centres". 

The results obtained at Funen were as follows : 1 st biennial compe¬ 
tition : 7 competing herds consisting of 530 cows : average annual milk 
production per head 697 gallons, fat percentage 3.44 •— 4 th competition : 
18 herds 777 cows, 853 gallons of milk, at percentage 3.53 — jih com¬ 
petition : 10 herds, 304 cows, 934 gallons of milk, fat percentage 3,83. 
These competitions between entire herds are a peculiarity of Danish cat¬ 
tle-breeding. The Government encouraged them by annual grants. 

An important step forward was made when it was ascertained from 
the records of the Milk Recording Societies that the capacity of yielding 
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large quantities of milk with a high fat percentage can be transmitted 
through the bull to his progeny. 

By the Laws on Breeding Domestic Animals (1887 and 1902) grants 
were made by the Government for prizes for bulls at District Agricultural 
Shows, under the conditions that the animals were to be kept for service 
in the country at least until May 1st in the following year and that bulls 
5 years old or older should be judged through their offspring. This sec¬ 
ond proviso gave rise to " Offspring Shows ” which are also a special 
Danish feature. By these means farmers have lor a number, of years 
been encouraged to preserve good bulls for service. While in 1887, only 
371 bulls were presented at the District Shows, in 1908 more than 1200 
were presented at the State Shows, and as many as 250 old bulls are entered 
at local shows every year. 

The law of 1902 offered a further grant of £750 to cattle breeding 
societies “ which by showing superior offspring have proved to be parti¬ 
cularly capable of developing good strains of dairy cattle.” In order to 
participate in this grant, the Breeding Societies must exhibit at the Off¬ 
spring Shows their bulls and 1 / 8 of the total number of their cows, and at 
least 2 bulls and 24 cows. One fourth of the cows must be between one 
and two years old and for % a t least, two years' milk records must be pro¬ 
duced. Breeding Societies have an additional claim to the grant if they 
have formed or are about to form tribes or families of dairy cattle producing 
a high yield of butter. When the Law was amended in 1912, further 
encouragement was offered to cattle-breeding societies having many of 
their cows under the control of the milk-recording .societies. A grant is 
offered for each bull belonging to a cattle-breeding society when the bull 
is at least 1 % years old and has been awarded certain prizes at shows; 
the amount of the grant varies according to the proportion of the cows 
belonging to the breeding society that are being reliably controlled as to 
their yield of milk, butter production and consumption of fodder. 

When the Milk Recording Societies had worked for a considerable num¬ 
bers of years and had on their books some 15 000 herds including 250 000 
cows or about x / 5 of all the cows in the country, a large amount ol infor¬ 
mation was available. 

This statistical material was worked up by the Federations of Agri¬ 
cultural Societies. The investigations are now carried on to a large extent 
by the Officers of the Provincial Federations, the Government defraying 
part of the cost. These records are used to determine which of the 
registered bulls influence the milk yield of their progeny, so that it is 
higher than that of the dam of the bull. Butter production is taken 
into special account. 

Both with the Red Danish Dairy Cattle and the Jutland Breed 
much of the progress during recent years is due to the influence of a few 
bulls having remarkably strong power of transmitting higher milk yielding' 
capacity to their progeny. 

The use of milk records in the breeding of cattle both by line-breeding 
and employing bulls selected as explained above, has now been carried 
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on long enough to show definite resuits; this is clearly seen by comparing 
the yield of the herds at two different periods. 

Year 

Yields of milk 

Fat 

Yields of butter 


Red Danis 

h Breed. 


1905 - 1906 

8.941 lb. 

3-58 % 

356 lb. 

1915 ~ 1916 

10.041 » 

4.11 » 

4 602 » 

1905 - 1906 

9.427 » 

340 a 

356 » 

*1915 - 1916 

11.282 » 

4 - 3 ° » 

546 » 


Jutland Breed. 


1900 — 1901 

5-315 «>. 

3-09 % 

183 lb. 

1916 - 1917 

8.175 » 

3.87 » 

354 * 

1897 - 189S 

5.922 » 

3.01 » 

196 » 

1913 - 1914 

8.538 » 

3-34 » 

367 » 


Shorthorns. 


1901 - 1902 

6.864 lb. 

3-62 % 

277 lb. 

I 9 XI - 1912 

IO.I64 » 

4.06 » 

460 » 


Averaging 18 herds of all 3 breeds during a period of about 14 years, 
the milk yield has been increased 26 % and the butter production over 
50 %. The improvement has been general throughout the country and 
is not confined to the stock of eminent breeders, but extends also to that 
of small farmers. In the opinion of Morkeberg : “ the capacity to yield 
much milk and the capacity to yield rich milk are two different characters, 
both hereditary, but inherited the one independently of the other.” If 
this is correct, the problem is still easier for a country where a high milk 
yield is the main object, than for Denmark, where a large production of 
butter is required. 

The rules for Cattle Shows vary a little in the different Provinces ; 
the author quotes as instances some of the rules for the provincial Shows 
held by the Associated Agricultural Societies in Funeu. F. D. 

290 - The Utilisation for Grazing-Grounds of the De-forested Lands of the South of 
the United States. — Farley F. W., and Greene, S. W. (Animal Husbandry Bivision, 
Bureau of Animal Industry, U. S. Department of Agriculture) in United States Depart¬ 
ment of Agriculture, Bulletin No. 827, 51 pp , figs. 13. Washington 1921. 

The authors, give an account of the cattle-rearing conditions exist¬ 
ing in the coastal plain of the South-East of the United States and the 
value as grazing grounds of the land formerly covered with pine-forests. 
They describe, the conditions of the cimate and soil; system of land te¬ 
nure ; pastures; methods of feeding the cattle; building and shelters for 
stock; diseases and pests; water supply; the condition of the markets. 

[ 289 - 290 ] 
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At the present time the area of this region (which includes the south¬ 
eastern portion of South Carolina, most of Florida, the southern part of 
Georgia, Alabama, and Mississippi, the central and northern part of 
Louisiana and parts of south-eastern Texas and of southern Arkansas, is 
estimated at ioo ooo ooo acres, and is being increased by* about io ooo ooo 
acres annually as additional land is f< cut over The sandy soil is of 
sedimentary origin and is the natural habitat of the long-leaf yellow pine 
(Pinus palustris). Although the cattle industry has been growing rapidly 
since 1910, it has not developed to the full extent possible. The animals 
are of poor quality owing to various causes, but especially to the cattle 
tick which makes it impossible to keep pure-bred ox grade animals in this 
district. Mature cows average about 400 or 500 lb. and steers of 3 to 5 
years of age average from 600 to 750 lb. 

The most important stock-breeding problem is the improvement of 
the pastures which can be effected by the distribution and protection of 
Lespedeza (Japanese clover), and of Axonopus compressus (carpet-grass). 
The native pastures furnish good grazing from early spring until about 
July ; later, the quality of the grass deteriorates and in the winter, forage 
has to be fed to the cattle. Amongst the winter feeds the author recom¬ 
mends (as bulky fodder), maize stalks, hay made from leguminosae, 
cotton seed meal and maize silage (as concentrates), velvet-beans ( Sii - 
zolobium sp.) in the pod. 

The author gives the results of a feeding-experiment in which the 
Mississippi Experiment Station collaborated. This experiment has shown 
that the same increase of live-weight, at the same cost is obtained by 
feeding the cattle on maize silage or velvet-bean pods whether crushed or 
whole. The animals, however, eat the whole pods more readily. 

F. D. 

291 - The Value of Beet Molasses in the Ration for. Fattening Steers. —Gray, a. s. 

in Facts About Sugar, Vol. XIII, No. 6, pp. 112-113. New York, August 6, 1921. 

An experiment has recently been carried out by the Iowa Experiment 
Station at Ames with a view to determining whether beet molasses or cane- 
molasses (both well-known to be excellent feeds for beef cattle), is the more 
efficient and economical. 

Prof. Evvarjo finds that when maize sells at 1.71 dollars per bushel, 
it is cheaper to feed molasses at 45 dollars per ton, but when maize is 
selling at 50 cents per bushel and 30 dollars per ton is paid for molasses (as in 
the United States, in 1921) molasses is too expensive. 

The experiment was carried out with 5 lots of grade Hereford,steers. 
Lot I which served as a control, received the standard maize-belt ration 
viz, (for the entire period), 21 lb. shelled maize + 10 lb. maize silage, 5 1b, 
mixed timothy and clover hay + 3 lb. linseed oil meal. 

Lot II received in addition to the standard ration, 2 lb. cane molasses 
per head, per day but ate 2.5 lb. less maize, 2 lb. less silage, the same oil- 
meal and less hay ’than Lot I. 

Lot III was fed the same ration as Lot I with the addition of 5 lb. cane 
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molasses. The animals received up to S lb. daily for a while, which was 
all they could consume, but the extra feed did them no particular good, 

Lot IV got the regular ration with 2 lb. beet molasses added. Lot V 
was fed the standard ration plus 5 lb. beet molasses. 

The experiment lasted 120 days. The initial weight of the steers 
was 1 000 lb. each and the range of weights at the end was 1356 to 1430 lb., 
the variation being due to the different rations. 

The daily increase of live weight was 48 oz. per head and per day 
on the average for all the groups. All groups with the exception of the 
Vth showed less increase in weight than Lot I, which showed an increase 
or 49 oz. per head and per day, the increase for Lot V being just over 
48 oz. Both gave a return of 61 % when killed, all the others proving 
less profitable. 

Lot II, III and IV would in any case have showed inferior results 
to Lot I even if the molasses consumed had cost nothing. On the other 
hand Lot V, which consumed the maximum amount of beet molasses, 
made a better use of its food and shewed an increase in weight practically 
equal to that of Lot I, was sold for practically the same price per lb. 
of life-weight and as it consumed the least expensive ration really proved 
the most satisfactory. F. D. 

292 - The Sterilisation of Cows. — I. Gavard, G., in Recueil de Medecme retcrinaire, 
Vol. XCVII, Nos. 22 - 24 ., PP- 429-433. Toulouse, November 30-December 30. 1921. —- 
I. Bouchet, Ibidem , pp. 441-443. 

I. After having tried for the sterilisation of cows the crushers of 
Chassaignac, Feocard and Krebs, Bertschy and Degive's elastic li¬ 
gatures, metallic ligatures, American forceps (all with unsatisfactory 
results), and also the ovariotomes of Bertschy and Favre which gave 
better results, although all danger of haemorrhage was not eliminated, the 
author finally decided to adopt the Hess ovariotome (invented in 1912), 
which gave him complete satisfaction. Since 19x3, he has used this ins¬ 
trument in the Canton of Geneva and the Departments of Haute Savoie 
and Ain, operating upon 700 to 800 cows annually without a single acci¬ 
dent that could be attributed to the treatment. 

The Hess ovariotome consists of a double metallic rod and of a mo¬ 
vable rod sliding in the fixed part and provided at the end with a screw 
which is worked by a nut. The movable rod has at the end an oval ring 
bearing on either side a narrow process fitting into the corresponding slot- 
hole. A very ingenious type of guillotine is fixed to the apparatus and assists 
in cutting the neck between the ovary and the extreme limit of the crushed 
portions. A movable handle, that can be affixed to the rod according 
to the wish of the operator, gives a firm point of support which allows 
of great pressure being applied. 

The advantage of this angiotribe is that it caused a double crushing 
and knife is independent and movable, working with a sliding motion, 
so as to cut outside the laminated margin. 

II. — Bouchet has presented to the Central Society of Veterinary 
Medicine a ovariotome invented by himself. 

, - < 
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This instrument consists of two parts acting as a crusher, that is to 
-say, of a groove in which slides a wormed rod which is drawn down by a 
nut. At the opposite end, the groove and the screw are both provided 
with a very wide expansion containing an aperture 50 mm. by 60 mm. 
through which an ovary can pass. These two apertures correspond when 
the instrument is open. On moving the nut, the screw is drawn down and 
with it the aperture at the end of it. This opening then slides in front 
of the aperture at the end of the groove which remains fixed. This dis¬ 
placement constricts the neck of the ovar\^ which is soon compressed and 
crushed between the sides of the apertures. These are provided with 
a projecting ledge furnished with small oblique and opposite incisions form¬ 
ing the two jaws between which the neck is ground. At the extreme limit 
of their course, the ovary is detached by a blade that only comes into 
operation after the compressed bundle is crushed. 

F. D. 

293 - Possibility of Increasing the Milk Yield of the Charolais Breed. —Charon, ad. j. 

in Journal d'Agriculture pratique , Vol r, No. 4, pp. 80-81. Paris. January 28, 1922, 

On January 15 and 16, 1922, a Cattle Show was held at Charolles by 
the Breeders' Society and the Agricultural Society of the Department of 
Sadne-et-Loire ; 150 Charolais cattle, most of them magnificent specimens, 
were exhibited and proved the remarkable results obtained by selection. 
■The extreme breadth of back, great development of the rump and the width 
of the hind quarters, all characteristics of the Charolais breed, were ac¬ 
centuated more each year. 

Further, there is every possibility of increasing the hitherto low milk- 
yield of the cows. In fact, nearly all the cows exhibited by one breeder, 
which were as fine as any of those exhibited, had an extra teat, which is 
a sign that a milch-cow line could be evolved within the breed. 

F. D. 

,294 - Sheep-Hearing on Temporary Pastures in the United States.— marshall, f. r. 

and Potts, C. G., in United States Department of Agriculture, Farmers' Bulletin 1181. 

18 pp , figs. 7. Washington, 1921. 

The authors show the economic advantage of temporary pasture in 
the case of sheep-farms, and describe the systems adopted at the Experi¬ 
mental Farm, at Beltsville (Maryland), where the sheep are turned out 
at the beginning of April to graze on a field of barley, or rye, and in the 
summer and autumn are grazed on torage consisting respectively of: 
lucerne, oats and peas; colza, soy-beans and maize; “velvet beans" 
(Stizolobium sp.). These forage crops, which last one year, cover 12 hec¬ 
tares : 20 ares supply on an average 250 grazing-days for 1 sheep. The fields 
are divided up into plots in each of which the sheep are kept for 14 conse¬ 
cutive days, but not longer. It is advisable for these plots to be rather 
narrow, so that they can easily be subdivided by small, movable hurdles. 

Sucb a temporary ley, not only supplies food for a greater number 
of sheep per acre than permanent pasture on equally fertile soil, but it 
allows the grazing ground to be more frequently changed thus dimin- 
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ishing the danger of infestation by intestinal worms and other internal 
parasites. 

Further, the temporary pasture as compared with the permanent 
pasture induces a more abundant milk supply which is more uniformly 
distributed during the lactation period. 

It is wise to cultivate wheat if possible rather than rye; as it makes 
a better spring fodder. Oats and peas mixed are excellent, although 
on rich soil, colza makes the cheapest pasturage for sheep. Where the soil 
is not deep, it should be sown with soy-beans. The sheep may be left 
out on grass from July until the first frosts. 

Tuceme and melilot make excellent fodders for sheep ; especially 
if precautions are taken to avoid flatulence. F. D, 

295 - Experiments in Rearing Sheep and Goats in the United States. — 1. Jones, j. m.„ 
Brewer, R. A. and Dickson, R. E-, Grain Sorghums Versus Com for Fattening Eambs, 
in Texas Agricultural Experiment Station , Bulletin No. 269, p. 13. College Station, 1920. — 
II. Magee, W. T. and Darlow, A. E., Sheep-Feeding Investigations, in Oklahoma Ann- 
cultural and Mechanical College , Agricultural Experiment Station Bulletin No. 133. Still¬ 
water, Okla., 1920. — III. Miller, E. C. {Sheep Extension Specialist, University of 
Kentucky), Facts that Sheepmen Desire to Know, in The Breeder's Gazette , Vol. ENNI, 
No. 5-2095, pp. 139-140. Chicago, February 2, 1922. 

I. Grain sorghums versus maize for fattening eambs. — Feeding 
experiments carried out for 90 days and begun on November 26, 1919. 
Six lots of 20 lambs of the average weight of 59.42 lb. were used. In all 
6 lots, each lamb received an average ration of 1.08 lb. grain, 0.14 lb. cot¬ 
tonseed meaTand 1.89 lb. lucerne hay. The grain fed each lot was respec¬ 
tively : 1) ground milo heads ; 2) ground threshed feterita ; 3) ground 
maize ; 4) ground threshed mile ; 5) ground feterita heads ; 6) ground 
threshed kafir. The average daily increase in weight of the 6 groups per 
head and per day was respective^ 0.362 — 0.36 — 0.393 —■ 0.394 — 
0 339 ~~ 0.372 lb. In order to obtain 100 lb. gain the 6 group consumed 
respectively : 337.01 — 338.66 — 310.43 — 309*89 — 359*99 — 3 2 7-75 
lb. of grain + cotton-seed meal 523.02 — 525.60 — 481.76 — 480.94 
— 558.68 and 508.65 lb. of hay. 

The authors give the analysis of the foods used and theii productive 
value calculated according to Fraps* system (1). 


(1) See: G. S. Fraps, The Production Coefficients of Feeds in Texas Agricultural Expo* 
riment Station Bulletin 185, 1916. The value of a feed is measured by: the volume which 
satisfies the appetite of the animal, the content of digestible protein furnishing the material 
for rebuilding or repairing the muscular tissues, etc., and by its “ productive value ” which 
is its value as a source of energy capable of being transformed into internal or external work, 
heat, fat, etc. This Bulletin describes the method suggested by Fraps for calculating the 
productive values of feeds from their chemical composition. 

The productive value of a food is defined as follows ; the amount of fat which this food 
tvould produce in the case of an animal that is being fattened, if it were fed in addition to 
a, basal, ration sufficing for the requirements of the organism. The author prefers calculat¬ 
ing the. productive value in terms of fat, because fat most nearly represents the substance 
actually measured in the experiments and by adopting this method, there is no need to have 
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The productive values of the rations used were respectively 16.3 — 
20.6 — 20.3 — 18.5 — 16.0 — 14.4. 

Lot IV made a slightly larger, but much more economical gain than 
Lot III, the net profit being 2.73 dollars per head in Lot IV while it was 
only 1.70 in Lot III. 

Lot I made a slightly larger and much more economical gain though 
Lot V approached very closely. 

Ground milo heads (Lot I) give a slightly lower increase in live-weight 
than ground threshed milo, but were more economical. 

This test proved conclusively that for fattening lambs maize shipped 
into Texas cannot successfully compete with the grain sorghums of the 
semi-arid sections of Texas which are so well adapted to the production of 
these non-saccharine sorghums. 

II. Comparative rations for fattening castrated eambs. — 
The feeding experiment began on November 20 and lasted 96 days ; the 
experiment with Lot II was suspended after 70 days. No loss was occasioned 
by the liberal ration of cotton seed cake. Lot I which was fed a smaller 
amount did well 011 the ration until the end of the experiment. From 
the results summarised in the following Table, it must be concluded that 
the heads of kafir (a variety of sorghum;, are too bulky a feed for lambs. 
Lot IV (22 lambs) fed on kafir grain yielded a net profit of 10.34 dollars 
above that obtained from Lot III (22 lambs) which were given kafir heads. 
The most important result of the experiment was the discovery that 
the use of silaged darso (a variety of sorghum), reduced the cost of the 
increase in live-weight. This is seen by comparing Lots III and IV, which 
were given darso silage, with Lot V which had none. 

III. Experiments jn feeding and breeding sheep and goats. — 
The experimental work in sheep husbandry was begun by the Bureau 


recourse to any hypothesis as to the amount of productive energy used in the formation 
of fat, or to any other hypotheses. When the composition and digestibility coefficients 
are known, it is possible to estimate the fat-producing value of a given food, but in order 
to simplify the calculation, Fraps suggests the use of a factor called the “ digestibility coef¬ 
ficient ”, which may be defined as follows * ** the factor which multiplied by the food percent¬ 
age gives the productive value of this food expressed in terms of fat ” As the productive 
coefficient is calculated from the coefficient of digestibility, all that influences digestion also 
influences the productive coefficient. In the same way, some foods may be regarded as 
mixtures of two or more ingredients with different digestibility coefficients and different 
productive values. Non-decorticated cottonseed cake may for instance be regarded as being 
the residuum of the decorticated seeds plus the integuments of the seeds ; the amount of the 
latter can be estimated from the crude fibre present. Since decorticated seeds a&d their 
integuments have different productivity coefficients, the amount of crude fibre will affect 
the productive coefficient of the feed. 

There are similar variations in the composition of other feeds which depend on their 
different constituents which vary in digestibility and productive values. A table is given 
showing the productive coefficients based on the average coefficients of digestibility. One 
column shows the correction method employed for crude, fibre, N-free extracts or ior both,, 
as occasion arises. — Experiment Station Record, Vol. XXXV, p. 561, 1916. 
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of Animal Industry of the United States in 1906, in collaboration with 
the Wyoming Experiment Station at Uaranie. , There are at present e 
sheep-farms (one at Beltsville Md., and one at Vienna # r a.) where the 
Government is carrying on experimental work in breeding and flock 
management. The studies include : farm sheep — range sheep — wool 
and other animal fibres — milch-goat investigations. 

The farm flock studies include sheep on temporary pastures, flushing 
(extra feeding of pregnant ewes) and other means of increasing lamb yields 
nutrition studies in the growth of sheep, type-fixing in Southdowns and 
improvement in length of staple and qualit} 7 ’ of Southdown fleeces. 


Restdts of Feeding Experiment with Castrated Lambs. 
Length of Experiment 96 Days. 


I 

nation of Concentrates 

per head and per day 

No. of lambs 

verage initial 
sight per head j 

Average daily 
crease per head 

1 

ottonseed cake j 

l! 

Kafir 

i 

Sudan Grass j 

ST 

jq 

a 

s* 

1 

'S 

gp 




< * 


O 







kg. 

gm. 

kg. 

kg. 

kg. 

kg. I 

kg. 

I 

170 gm. cottonseed cake .... 

21 

27.6 

90 

1.88 

(*) 

9,29 

— 

II.51 

II 

250 gm. cottonseed eake .... 

22 

26.4 

97 

2.58 

00 

8,32 

— 

9.76 

III 

380 gm. kafir heads.. 

22 

25.4 

138 

_ 

2.76 

— 

6.38 

7.21 

IV 

360 gm. kafir grain. 

22 

25.5 

IS* 

— 

2-37 

, _ 

5*88 

6.53 

V 

410 gm. ground kafir . . . . . . 

21 

26.4 

152 


3*co 

"" 1 L 

9.98 

*—“ 


(x) Small quantities of kafir were given during the last 18 days of the experiment. 


Many good shepherds practise flushing ewes both before and during 
"the breeding season , others, however, do not believe that the advantages 
are sufficient to justify the practice. In order to throw some light on the 
question, the Bureau of Animal Industry made an experiment at Belts¬ 
ville Farm. A total of 302 matings have been studied with the following 
results. The value of flushing comes largely from the increasing number 
of turns ; 78 % of the ewes with twins lambed in the first half of the lambing 
season and those that were in best condition were the first to come on heat. 

Uamb yields were sufficiently increased to more than balance extra 
cost of food consumed. Dry feeds gave practically the same results as 
grass or other green feeds. Ewes given extra rations two weeks before 
the breeding season began, and throughout the mating season made an 
average gain of 3.2 kg. per head. At market age the twins averaged 
•considerably less than the singles, but there was practically no difference 
between twins and singles when fully developed. Records failed to show 
that twin ewes were more prolific than singles. 

Twin lambs do not fatten as early as singles if well nursed from birth. 

The Bureau of Animal Industry is endeavouring to produce a type 
*oi Southdown uniform in colour markings, of large size and having a denser 
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fleece with a Jong staple. So far the light colour markings of the face and 
legs is practically fixed and the fleece is 20 % heavier and the staple longer 
than that of the foundation flock. 

The range sheep investigation was begun in connection with the 
'Wyoming Experiment Station and transferred later to the Federal Station 
at Idaho, where the Bureau is conducting experiments along 4 distinct 
lines as follows : 

1) Breeding a type of Rambouillet with desirable mutton form. 

2) Studying types of cross-bred sheep for the purpose, of producing 
the type best suited to range conditions. 

3) Comparing methods of utilising land for sheep-raising and methods 
of supplying water on dry ranges. 

4) The production of crops on arid land that may be used for winter 
feeding of sheep. 

Good results have already been obtained as regards the first problem, 
wool and mutton production having already been improved. 

In 1914, a flock of Corriedale sheep were imported from New Zealand 
to serve as a foundation flock at the Dubois Station. The fleeces irom 
their offspring now average about 10 lb. with a shrinkage of about 50 %. 
Much progress has been made in adapting these sheep to the ranges of 
the Western States ot the Union. 

Ewes of the Rambouillet breed were crossed with rams of the long- 
wool breeds including Lincoln, Cotswold, Leicester and Komney-Marsh. 
After a few years experience with these rams the best Lincoln-Rambouillet 
rams were mated with the best ewes of the same cross and the progeny 
of this cross have received the name of Columbia. 

Columbia lambs weigh 10 to 12 lb. heavier at weaning time than Cor- 
riedales. Columbia sheep on, the whole are noted for size, mutton con forma¬ 
tion and strong constitution. The choicest offspring resulting from the 
mating of Corriedale rams and Lincoln-Rambouillet ewes have been se¬ 
lected for the Corriedale-Columbia cross. The offspring from this combi¬ 
nation are superior to the Corriedale in size, conformation and constitu¬ 
tion. The Government will continue this work in the hope of breeding 
a type superior to either the Corriedale or the Columbia. All these cross¬ 
bred types have the flocking instinct and are well adapted to range con¬ 
ditions. 

On the 28 000 acre ranch near Dubois, 5 fields of 80 acres each and one 
of 320 acres have been fenced and are being studied as to carrying capacity 
and for comparison of grazing under fence versus open range conditions. 
These fields are reseeded and furnish much more feed than unfeticed ranges*, 

Sunflower silage is said to be an excellent winter feed for sheep. 

At the Vienna Station (Virginia) Dr. Cooper Curtis has found that 
it is possible to rear a fine flock of sheep in districts infested with stomach 
worms if the sheep are drenched once a month with a bluestone solution. 
A 24 % solution is prepared and kept in tightly-stoppered bottles* When 
required for use, it is diluted with 20 times its volume of water* Three 
.and a half ounces of the diluted solution are given to each sheep weighing 

/ t mi ; 
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90 lb. or more, lambs of 40 lb. can be given 1 oz. and for each additional 
io lb of live weight, Yi oz. should be added. This treatment must be 
discontinued 2 weeks before lambing. 

In 1919, experiments were made in crossing American female goats 
with pure-bred Saanen and Toggenburg males. The best native goats 
only give 1 % lb. of milk daily but first cross goats gave on an average 
3.15 lb. a day. After 2 years, the animals gave 3.9 lb. per head per day 
and the lactation period lasted about 9 months. F. D. 


296 - Sorghum as a Pig Food. —Potjlain, A., in Journal d y Agriculture pratique, Vol. II, 
No. 47, p. 438. Paris, November 26, 1921. 

As the result of experiments made at the piggery of the Experiment 
Centre of Fontmarie (Bouches-du-Rhone), the author arrived at the fol¬ 
lowing conclusions. 

Physiological effects. — Judging from the excrement, sorghum is 
one of the most cooling foods. It has the rare virtue of permitting the sys¬ 
tematic use of peanut cake and the forcing of development without undue 
strain on the organism. 

Feeding sows. — After trying various mixtures of sorghum, wheat 
bran and peanut cake, the author adopted the following : sorghum 66 % + 
bran 22 % + pea-nut cake x2 %, fed in the proportion of 2 % of the weight 
of the animals and supplemented by a grass ration of the same weight. 

Nursing-sows receive an extra meal varying according to the number 
and age of the litter. With these rations the average weight at birth of 
the young pigs in a litter of 10 is 1.300 kg. in the case of hybrid sows (Mar¬ 
seillais Large White Yorkshires), the average weight usually being 1.200 kg. 
The conditions are evidently favourable for lactic secretion and the growth 
of the piglings, since litters of 7 or more weigh on an average 7 kg. at the 
age of 1 month. 

Feeding of young pigs. — 1) Before weaning, little pigs living in the 
open do best on a mixture of 70 % sorghum + 30 % sharps. They will 
eat it from the third week; and a litter fed with this mixture will weigh 14 
to 17 kg. at the end of 60 days with a graduated ration of o to 600 gm. 
per day (o at the beginning and 600 at the end when they are weaned) 
only limited by the appetite of the piglings. 

2) After meaning. The transition period is bridged over without 
any danger to the animals if peanut cake is added in the proportion 
of 20 % of the weight of the sorghum. 

A daily ration o± 1200 gm of sorghum + 400 gm bran -f 300 gr. 
peanut cake fed to animals weighing 40 kg. has increased their weight 
410 gm to 500 gm. per day in the case of breeding animals of the pure 
Marseillais race or crossed with Large Whites. The rations were given 
3 times a day and the pigs were turned out into a yard for exercise after 
each meal. 

From these experiments it may be gathered that sorghum mixed 
with peanut cake in the proportion of 4 : 1 can be substituted advanta¬ 
geously for palm-oil cake. This mixture added to sharps seems to be one 
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of the best in the climate of Southern France for rearing pigs, until the fat¬ 
tening period. F. D. 

297 - Suggestions with a View to the better Notation of the Shape of the Silkworm 
Cocoon and Of Its Variations. — Pigorini, I f . (R. Stazione Bacologica Sperimentale 
di Padova), in Intormazioni senche , Vol. VIII, No 22, pp 333 - 33 - 1 , figs. 3. Rome, 
November 20, 1921. 

The author in the course of his crossing experiments begun in 1919, 
found it necessary for the better notation of the shape of the cocoon to sub¬ 
stitute for the description and the absolute figures giving the dimensions, 
the transverse diameter in the case of the cylindrical, ovoid, and spherical 
cocoons and the measures of the diameter of the inflations and of the con¬ 
strictions in the constricted forms, these measures being always expressed 
in hundredth parts of the long diameter. 

In continuing his researches, the author realised that this notation, 
or “ characteristic ”, was also insufficient, as it fails to indicate whether 
a cocoon is spherical or cylindrical in its median portion, the greater or 
less distance of the inflations from the poles in constricted cocoons, etc. 

The author proposes to continue to express the longitudinal diameter 
by 100 and to mark off (in hundreths of the longitudinal axis), the trans¬ 
verse diameters at given distances on the long axis. This second measure 
is expressed by a factor having as its numerator a figure giving the decimal 
division on which is marked the transverse diameter, whereas the deno¬ 
minator gives the value of this diameter. In the case of symmetrical 
cocoons, 5 notations are made, at 10-20-30-40-50 centimeters respectively 
of the longitudinal axis; in that of asymmetrical cocoons, 10 notations are 
made, one at every 10 centimeters of the longitudinal axis. 

In order to make these determinations, it is necessary to project 
the magnified image of these cocoons upon a screen and from this image 
which is outlined in pencil, the measurements are taken. In this manner 
the author obtained for 2 commercial crosses, the data given in the follow¬ 
ing Table. 


Transverse Diameters of the Cocoons of Two Commercial Crosses . 


Position 

of the transverse diameter 
on the longitudinal 
diameter 

Gold 

Chinese 

Yellow 

native 

Cross 
Chinese 
Gold x 
Yellow 
native 

White 

Chinese 

Semi* 

spherical 

native 

Cross white 
Chinese 
x Semi- 
spberical 
native 

IO 

IOO 

46.4 

3^6 

39-6 

45-8 

46.8 

4**7 

20 

IOO 

59*3 

4S.2 

51.0 

59.2 

59.6 

54.8 

SO 

IOO 

66.0 

50.8 

55-3 

66.6 

65.6 

61.3 

40 

IOO 

69.0 

49.5 

56.3 

70.0 

68,1 

63.8 

50 

IOO 

70.2 

48.8 

j 

54-9 

0 

00 

68.6 

61.0 
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These data show that in the cross Gold Chinese X Yellow native, the 
cocoons are intermediate in shape between the those of the parents, whereas 
in the cross White Chinese X semi-spherical native, the cocoon tends 
towards a new type in which the transverse diameters are reduced as 
compared with the longitudinal diameter and constriction makes its ap¬ 
pearance. F. D. 

298 - A Simple Method of Obtaining Several Generations of Silkworms in the Same 
Year (1). — De Zulueta, A., in BoUtin del Museo Peduad^co de Ciencias ualurales , 
Vol. I, No. 6, pp. i-2) fig. 1. Barcelona, March 1921. 

The author has succeeded in rearing 4 generations of strong silkworms 
by the adoption of the Japanese method which consists in getting the moths 
to deposit their eggs on paper and immersing both paper and eggs (4 to 
5 hours after the eggs are laid), for 5 seconds in water at 55 0 C (2). The 
eggs are then allowed to dry and kept in a warmish room. 

The caterpillars hatch out at the end of 12 to 15 days. In this way 
the author obtained a 4th generation in December. 

In the August rearings (2nd generation), care must be taken to keep 
the surroundings damp, in order to prevent the young mulberry leaves 
withering too quickly. 

To obtain leaves for the 3rd generation it is necessary to prune the 
mulberry-trees a month before the young caterpillars hatch out, a plentiful 
supply of fresh leaves being thus obtained. Artificial heating is needed 
for rearing the 4th generation and the temperature must be kept at about 
200 C. F. D. 

299 - Crossing Experiments with Varieties of Silkworm Having Bivoltine Males, 
in Italy, — PigorM, L. (Direttore della R. Stazione bacologica spermienlale of Padua), 
in Ntiom Annali del Mini 'dr a per VAgricclUira, Year I, No. 1, pp. 133-146. Rome, 1021. 

This paper is a continuation of the authors previous article entitled 
Crossing Experiments with Varieties of Silkworms having Bivoltine Fe¬ 
males (3). As in the preceding case, the object of the author was not to 
arrive at general conclusions, but rather patiently to collect the materials 
that are the fruits of observations made with the greatest care and hence 
of undoubted value, and capable some day of forming the basis of re¬ 
searches undertaken to determine the laws governing the phenomena of 
hybridisation in Bombyx mori. 

At the same time that the author was making his crosses the pre¬ 
vious year with female bivoltines and annual males, he carried out reci- 


(1) See: BoUtin de la Real Sociedad Esbanola de Historta natural, Vol XX, p. 306, and 
"Tomo del Cincuentario ” of the same Society, pp. 495-501. 

(a) It is even better to plunge the paper with the eggs first into warm water (54 0 C) t 
then into cold (20 0 C) water, then repeat this process. Duration of each immersion 2*5 
seconds. {Author's notes ) 

(3) See R. Sept, 1920, No. 900. (Ed.) 
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■ procal crosses with the same lots of cocoons (“ Gran Sasso ” and White 
Bivoltin excepted) viz.: 

Golden Chinese female with greenish-white male bivoltine 

White Japanese female with bivoltine males, viz. greenish-white, with gibbous cater¬ 
pillars, white Chinese, mixed white, yellow. 

Ascoli female with male bivoltines - white with gibbons caterpillars, white Chinese, mixed 
white, yellow. 

In all 1 2 crosses. The caterpillars had been hatched the previous spring. 

The new characters of the cocoons were the object of these re¬ 
searches viz. : 

The size and shape, taking the total of the 7So cocoons resulting from the crosses 

The colour, determined on 5 gm. of the outer silk and fibrin per cross. 

The weight of the outer silk and fibrin, determined on 480 cocoons. 

I,ength cf reelable silk and standard, determined on 390 spun cocoons. 

Strength and elasticity, determined on the silk of 195 cocoons (1264 determinations), 

Three out of the 9 characters studied behaved in the same manner 
in the two sets of crosses (bivoltine female x annual male and the reciprocal 
crosses), while 6 behaved differently in both cases. If we add to these 
characters that of bivoltism, which persisted in the first cas e, but was 
lost in the second, it is evident that by transposing the males and the 
females in the crosses, very dissimilar products are obtained, since most 

of the characters behaved differently in the two cases. 

The size of the cocoons and the amount of crude fibrin in the raw 
silk were characters behaving in a similar manner in both kinds of crosses, 
being intermediate and attaining the average. On the other hand, two 
other characters that were linked with them in the female bivoltine crosses 
were separate in the male bivoltine crosses. One of these is shape, which 
had attained the average in the preceding crosses, only deviating from 
it in the direction of the shape of the strangled parent independently 
of its sex. Thus the character “ strangled ” is the dominant. The other 
is the standard ; this is considerably higher than the calculated aver¬ 
age and shows a distinct inclination to approach that of the an¬ 
nual females. There were two intermediate characters, but ,they were 
below the average and inclined to the maternal character observed in the 
female bivoltine crosses viz., the weight of the outer silk, and the length 
of the reelable silk. Neither can be classed in the same manner in the 
present crosses. It is true they remained intermediate and different from 
the average; in one of them, however, the weight of the outer silk still in¬ 
clines towards the maternal character, but has risen a little above the aver¬ 
age, whereas the in other, the length of the reelable silk has fallen below 
it, but shows an inclination towards the paternal character. As the length 
of the reelable silk was less in bivoltine than in annual silkworms, it 
must be concluded that this character has been affected by the bivoltine 
parent in the crosses. 

The author found that in female bivoltine crosses one character, 
the strength of the silk, was intermediate, deviating from the average, 
being higher and showing a tendency towards the paternal character. 

[*WJ 
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In the male bivoltine crosses strength of silk remained intermediate and 
above the average, but since the greatest degree of strength is a character 
distinguishing annual breeds to which the females belonged in these ex¬ 
periments, it may safely be said that it is the annual breeds with their 
“ stronger tenacity ” that have been dominant in determining the strength 
of silk of the hybrids. The elasticity remained such as it was in the female 
bivoltine crosses viz., a non-intermediate character greater than in the 
case of either parent. 

The question of colour is more complex. In the female bivoltine 
crosses the colour was not determined from the external appearance of 
the cocoons, but by extracting and estimating the colouring matter. It 
did not prove to be an intermediate character, but one with higher value 
than that of the paternal and maternal cocoons; these taking the total of 
the cases studied, attained 84% of the sum of the parents' characters. 
Also in the present case this character was not intermediate ; contrary to 
what occurred before, the average figure of all the observations was below 
that of the male bivoltines. On examining the phenomenon more in detail, 
the author found that when the annual breed produced males, the hybrid 
cocoons contained more colouring matter and when it produced females 
there was less colouring matter present. 

To sum up. Whether bivoltine females were crossed with annual males, 
or bivoltine males with annual females was a matter of indifference as 
regards certain characters (size of cocoons, amount of fibrin in the raw 
silk), but not as regards others. In the first case, the two parents have 
the same effect upon the hybrids. In the second, either the sex of one 
of the parents exercised a special influence (weight of outer silk tending 
towards that of the females), or a new character has found its way into the 
offspring and dominated the opposite character, such as constriction 
in crosses between annual females and a bivoltine male, or else cue breed 
imposed its character on the other, for instance, the length of the reel- 
ble silk has been increased by the bivoltine parent and the strength of the 
silk by the annual parent. In the case of elasticity, crossing on one occas¬ 
ion clearly shewed the determining factor conferring upon the character of 
the hybrids a higher value than that of the parents. Finally, a mix¬ 
ture of sex influence : the monovoltism and bivoltism of the two breeds 
crossed determined the special behaviour of the colouring matter. All 
these facts lead to the following modification of the schedule at the end 
of the preceding article - 

A. — Intermediate character*. 


a) Attaining the average : 

Size of cocoons. 

Percentage of crude fibrin in the raw silk. 

a x ) Sometimes attaining the average, sometimes inclimn . towards a special character in one 
of the parents , or one ot the breeds ; 

Shape. 

Standard, 
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U) Deviating from the average: 

bj) Below or above the average and tending towards a maternal character : 

Weight of outer silk* 

b 2 ) Below the average and inclining towards the breed, but with less pronounced character : 

Length of reelable silk. 

b$) Above the average and inclining towards the breed , but with more pronounced character : 

Strength of thread. 

B. — Non Intermediate Characters. 

Superior to the characters of either of the parents : 

Elasticity of thread. 

b) Superior or inferior to the characters of the parents, and at the same time, associated with the 
monovoltism or bivoltism of the breeds crossed and with the determining sev: 

Colour. F. D. 

300 - Connection between the Hour of Gathering ^Mulberry Leaves and the Silk 
Yield Of Bombyx mori . — Sacchi, R. (Laboratorio di Bachicoltura del R. Istiluto 
Superiore Agrario dij Perugia), in Le Staziom sperimentali agrarie itaha ne, Vol. LIV, 
Parts 7-io, pp. 316-325. Modena, 1921. 

In preceding experiments the author had found that silkworms fed 
on leaves picked in the evening instead of at day-break, produced a greater 
weight of cccocns per ounce of eggs and a larger quantity of silk on 
xeeling (1). He has continued his studies and supplemented them by 
analytic researches on the chemical composition of mulberry leaves picked 
at sunrise and sunset, and gives the results in the report analysed. 

The data obtained confirm the statement that feeding silkworms 
(yellow Ascoli) with mulberry leaves gathered at sunset rather than at 
dawn, increases the weight of the cocoons; in one experiment 3.225 kg. 
of cocoons per gm. of silkworm eggs was obtained as against 3.025 kg.; 
and in another 2.640 kg. as against 2 kg.). The cocoons were larger and 
more uniform, and the silk layei was thicker; 15.66 % as against 15.39 % 
in one experiment; 17.6 % as against 16.8 % in another. These cocoons 
also produced moths that laid a larger quantity of eggs; average weight 
of one laying 0.478 gm., as compared with 0.426 gm.. 

These results depend on the fact that leaves gathered at sunset are 
more nutritious than those picked earlier in the day, as they contain more 
sugar, starch, dextrin, fats and proteins. The larger the number of days 
of full sunshine during the rearing of the silkworms, the more advantage 
is derived from giving them mulberry leaves picked at the close of 
the day. # B. D. 

301 - The Italian Sheep-Dog. —-Marcenaro, a. M., in Basso. Corte, Year II, Parts 47-48, 
pp. 985-986, Molassana (Genoa), December 1921. 

These are two varieties of sheep-dog in Italy; the Alpine and the 
Maremma. 

The Alpine sheep-dog or “ Cravino ” of Bergamo greatly resembles 
in its general characters the French dog of la Brie, and performs the same 
services as the " bouvier ” dog. It is a strongly-made, tall aniinal (about 

(t) See R . May 1919. No. 629* {Ed.} 
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6o cm. in height), with thick neck, prominent withers, solid haunches, 
broad thorax and strong limbs ; its coat is long and curly, and variable 
in colour: whitish, black with spots, hazel-brown, dead-leal brown. It 
would be well to select the darkest, most intense and finest colour. 

The Maremma or Abruzzi dogs belong to the same bred according to 
the author although more agile and lighter, owing to the adaptation to 
local conditions that is of general occurrence in all mountain breeds. 

The Maremma sheep-dog is over 60 cm. in height (at the withers it 
is 65 cm.). Its coat is woolly, pure white and glossy. It has a well- 
developed frame, and strong body with shortish, strong legs ; its feet 
are round and close, with very hard pads. As it has broad, strong haun¬ 
ches, it would make an excellent draught-animal, but is never so used. 

Hitherto, the sheep-dog has not been systematically bred in Italy 
(except for private use) nor has it been the object of selection. 

A “ Circolo per i cani da pastore italiani ” (Society for Breeding Ital¬ 
ian Sheep-Dogs), has therefore been founded at Genoa under the aus¬ 
pices of the “ R. Comizio agrario ”. F. D. 

302 - Breeding Fur-Bearing Animals in Canada in 1920 (1). — Coats, r. h. (Domi¬ 
nion Statistician), in Canada Dominion Bureau of Statistics. Fur Branch , 23 pp. 

Ottawa, I 03 i. 

In 1920 there were 587 breeding establishments in Canada. Foxes 
were bred at 578 of these, martens at 6, muskrats at 2 and Karakul lambs 
at 1. In this list are included not only establishments solely devoted 
to breeding, but also farms where the raising of fur-producing animals 
is carried on at the same time as ordinary agricultural work. O11 Decem¬ 
ber 31, 1920, the value of the fur animals in captivity was 4 722 905 dol¬ 
lars, most of this sum viz. 4 536 417 dollars being represented by the sil¬ 
ver foxes. 

The total value of fur animals sold by the breeders in 1920 was 
763 221 dollars, of which 750 123 dollars were paid for silver foxes, 12 913 
dollars for cross foxes and 185 dollars for other species. By estimating 
the average sale-price at each establishment it is found that the price 
of a silver fox varies between 100 and noo dollars. In 1920, 11000 
fur animals were born in captivity, 1618 died and 2322 were killed — 
the number of pelts sold during the same time was 2 470 ; the skins brought 
in 388 335 dollars; of this sum 373 140 dollars were paid for silver fox 
skins alone, each of which fetched from 75 to 750 dollars. At the end 
of 1920, the fur-breeding establishments were worth 5 925 496 dollars; 
the value of the land and buildings being estimated at 1 202 591 dollars, 
and of the animals in captivity at 4 722 905 dollars. The distribution of 
this industry in the various provinces is as follows as regards number of 
establishments: Prince Edward Island 309 — Nova Scotia 55 — Quebec 
go — New Brunswick 57 — Ontario 42 — Manitoba 2 — Saskatchewan 
2 — Alberta 15 — British Columbia 11 — Yukon 14 — Total 587. \ 
_ G. A. B. 

(1) See R. August 1921, No. 846. [Ed.) 
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303 - Horse-Chestnuts as a Food for Rabbits. — Lambert, C., in La Revue Avicole , 
Year 32, No. 1, pp. 1O-17. Paris, January 1, 1922. 

The author found that the rabbits on his farm at Marville-les-Bois 
(Eure-et-Eoire), would eat horse-chestnuts, provided the bitter prin¬ 
ciple was removed by boiling. The horse-chestnuts are passed through 
a root-cutter adjusted to give a light cut and they are then boiled in salt 
water and the resulting mass is crushed. This paste is fed sprinkled over 
with wheat bran. The horse-chestnuts are boiled every two days. This 
feed is supplemented. with dry hay, broom and sliced beets. 

The chestnuts have to be dried as soon as they are collected, so that 
they may be kept in heaps but at the same time free from damage by 
mould. Once this ration is fed it must be continued and not given in 
turn with any other food. E. D. 


FARM ENGINEERING. 

304 - Condition of Motor-Cultivation in Germany. — 1. martxny,[D er stand des Mo- 
toiptlugwesens, in Mitteilunjcn der Deutsche n Landwivlschajt — Gescllschatts , No. 23, 
pp. 391-394 ; No. 26, pp 405-409. Berlin, June 18, and 25 *1921. — II. Colsmvst, Der 
Stand des Motorptlugwesens, Ibidem f No. 27? pp. 420-422, July 2, 1921 — III. Clevk- 
Grauhof, Der Stand des Motorpftugwesens, Ibidem, No 27, pp. 422-423 — IV Kaul 
W, Der Stand des Motorpfluwesens, Ibidem , No. 27, pp. 423-125. 

I. — The author reports on the large number of agricultural machines 
and implements that have accumulated at the factories, and asks how 
this stock can be turned to account. Customers have been deterred 
from purchasing by the hope that prices will fall which however in his 
opinion, is not likely to occur. 

He considers that about half the owners of mechanical cultivation 
machines are dissatisfied with them; this is due to the fact that the 
farmer does not understand his machine and the driver has not had the 
necessary mechanical training. Another cause of dissatis faction is to 
be found in the poor quality of the oil. The owner also complains that 
he does not get the returns he expected, and that the engine is not suffi¬ 
ciently powerful. The author makes a comparative study of the appa¬ 
ratus for motor-cultivation, first contrasting the work of a plough with 
that of a mechanical rotary. 

Among the machines using mould-boards for tilling the ground, he 
mentions the Stock motor-plough, the Hansa-Eloyd tractor, the W. D. 
and the Ergomobil machines working on the same principle as the steam- 
plough. 

The author also speaks of some of the latest tilling machines such as 
vqgeler’s motor-plough, KoSTo’s tractor with a single driving-wheel, the 
Benz tractor, the Freund motor-plough, the Deutz tractor, Pobeus's 
caterpillar tractors. The following machines also have new features: 
the Bussard motor-plough, the Lanz tractor, the Eulm tractor, the Vi- 
vag machine, the Richter tractor etc. 

The manufacture of light tractors is a matter of great economic im~ 
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portance ; two have already been turned out; the Ruttger tractor and 
the Korting motor-plough. 

The position of the mechanical cultivation industry is a very difficult 
one and is still further threatened by the possible introduction of Amer¬ 
ican machines, especially the Ford tractor. 

The only means of improving the situation would be an agreement 
between the manufacturers of machines of the same type. 

II. — The author mentions the unsatisfactory results often obtained 
with mechanical cultivation. The chief cause of these failures is the lack 
of good drivers. In order to obtain well-trained men, it is necessary to 
offer them payment comparing favourably with town wages and to make 
them feel at home in the country by providing them with a comfortable 
house, a small plot of ground etc. 

The author is very anxious that the German Agricultural Society 
should experiment in the mechanical tilling of the subsoil and in break¬ 
ing up the stubble by means of flexible apparatus. 

III. — The author describes the working of the Hansa Lloyd trac¬ 
tor, provided with a 25 H.P. engine, on his own estate of 350 hectares. 

Ploughing: with 3 or 4-furrow ploughs, 2 to 3 hectares per 10 hour day. 

Breaking up stubble : with 9-furrow-plough and a harrow, 4.5 to 
7 hectares. 

Preliminary work in the spring : 10 hectares per day. For ploughing 
the fuel consumption is estimated at 28 kg. per hectare, 1 % kg- of lu¬ 
bricating oil being used per day. 

The saving effected by the use of a tractor is greater, the longer the 
machine is used. The author trusts that the working expenses will be 
reduced as soon as possible, but hopes this end will be attained by trac¬ 
tors constructed in the country such as Lang's light tractor. 

IV. — ClEve-Grauhof describes his own experiences with * the 

Stock motor-plough (old and new type), the Vogeler motor-plough, the 
Hansa-Lloyd tractor, and the Fodeus caterpillar tractor. He empha¬ 
sizes the necessity for constructing light machines. G. B. 

305 - American and German Agricultural Machines. — bilau, k ,m Deutsche Land- 

mrtschaftliche Presse, No, 13, p. 88. Berlin, February 11, 1021. 

In view of the possible introduction into Germany of light American 
tractors, the author examines the two following questions. 

1) Would the introduction of a cheap light tractor be detrimental 
to the German mechanical industry ? 

The purchaser enquires before buying a plough, how much work 
• it can accomplish, how long it will last and its net cost. Tractors are 
now the fashion whether this preference can be justified or not. 

The fundamental difference between tractors of foreign construction 
and those made in Germany is that they are lighter and develop a lower 
H. P. At the English Meeting of 1919, 81.15 % of the tractors were 
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macliines of between 20 and 30 H. P. The German tractors are both 
more powerful and heavier, as is shown by the Table appended to the 
article. 

If powerful machines work more economically, it must not be for¬ 
gotten that the German tractors are more expensive to buy. 

A start has now been made in Germany with the manufacture of 
lighter tractors. 

2. — In what way is it possible to protect German trade from this 
danger? In the first place by making lighter and also cheaper machines, 
with at the same time an increase in the return. G. B. 

,306 - The Construction and Use of Agricultural Tractors in Italy. — Eeopardi, r., 

in La Macchina nelVA^ncoltura, Year i, No. io, pp. 6-8. Milan, December 1921. 

The author considers that one of the chief reasons why agricultural 
tractors are little used in Italy, is that all the machines on the market are 
of nearly the same power, the engine developing about 25 HP, and the 
attachment bolt 15 H P, whereas in the different districts and various 
conditions of agriculture in the country, the average motor power re¬ 
quired is between 25 and 60 HP. 

This mistake is due to the fact that the manufactures have been in¬ 
fluenced by statistics of construction in the United States, where accord¬ 
ing to the data collected by the “ Federazione italiana dei Consorzi 
agrari ” of Piacenza (II problema della motoculiura e la trattrice agricola 
Fiat), 80 % of the tractors constructed develop 12 to 24 H.P, 14 % 
24 to 40 H.P, and 6 % over 40 H P. Too little attention has been paid 
to the fact that the soils of Italy differ very greatly in character from 
those of North America and that the plough therefore needs more trac¬ 
tion force. In recent years also fewer 25 HP, types have been constructed 
in the United States, while a larger number of the more powerful tractors 
have been turned out. 

In order to determine the minimum force required, it is necessary 
to take into consideration : i) economy of labour ; 2) rapidity of work ; 
3) the average soil resistance. 

1) In practice one man is not sufficient to manage a tractor, two 
normally being required in order to save undue loss of time in the event 
of unavoidable accidents. The two men in charge of a tractor receive 
the same wages as three peasants doing the same work with a team of 
animals. The saving of labour thus begins in the case of a tractor from 
the moment it can draw a two-share or three-share-plough for deep plough¬ 
ing, or a four-share or five-share-plough for superficial cultivation. 

2) In order to do the work at the right time, it must be possible 
to execute it quickly; the most useful speed for tractors is reckoned at 
3.6 km. per hour. 

3) From experiments carried out in Italy (at Melegnano, Uodi, 
etc.), the following data have been obtained as regards soil resistance: 
in deep ploughing, from 60 to 70 kg. per sq. dm. of the cut; in superficial 
ploughing from 40 to 50 kg. per sq. dm. From these data it is possible 
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to calculate the minimum force required from a tractor for the various 
cultural operations. 

Allowing for: a speed of 3.6 km. per hottr (1 metre per second), a 
depth of 70 cm. for deep ploughing and 20 cm. in the case of superficial 
ploughing and a cut 30 cm. in width for each share, we should have the 
following cases: 

A — For deep plou^hin^ : 

•0 with one-share tractor: cutting 9 sq. dm.; power necessary at attachment bolt 
9 X 70 x 1 = 630 kilogram-seconds. 

b) with 2 share tractor: cutting 18 sq. dm.; power necessary at attachment bolt 
X 70 x 1 — 1260 kgm-sec. 

0 with 3 share tractor ; cutting 27 sq. dm; power necessary at attachment bolt — 1S90 
kgm-sec. 

B, —- For superficial Plousfhmz : d) with 2 share tractor : cutting 18 sq.dm.; power 
necessary at attachment bolt 18 X 50 X 1 = 900 kgm-sec. 

i’) with 4 share tractor: cutting 24 sq. dm. : power necessary at attachment bolt 
24 X 50 x 1 — 1200 kgm-sec. 

0 with 3 share tractor 30 sq. dm.: power necessary at attachment bolt 30 X 50 X x 
— 1500 kgm-sec. 

It is necessary to provide a little extra power to meet unexpected 
increases in resistance. If these are allowed for by increasing by % the 
powers given above, the figures become respectively : 790 — 1580 — 2370 
1125 — 1500 — 1875 kgm-sec. 

With the best types of ordinary tractors, the average output would 
hardly exceed 50 %. Hence the engines generating the above-named 
powers should develop : 

u) 1500 kgm-sec, or 21 HP. . 2 ) 2250 kgm-sec. or 30 HP. 

b) 3160 v » .*2 '> c) 3000 » » » 40 » 

'") 7110 » » » 63 » /) 3750 » » » 50 » 

If to avoid a too heavy machine a one-share tractor only is used, it 
is at once seen, from what has already been said, that there ought to be 
at least 3 types of tractor on the market, of respectively: 15 to 25 H P; 
17 to 35 HP; 22 to 45 HP. 

The necessity of having at least these 3 types in order to satisfy the 
demand and requirements of different farmers depends on the fact that 
these tractors are also used for another important purpose, viz., to work 
the threshing-machines often coupled with forage presses. In order 
to work these machines the following powers are necessary: 

0.75 Thresher with Press 15-18 HP. 



ji 

» 

» jS-2Q 

2.07 

» 

4 

» 23-35 

1.22 


)! 

» 2 6-30 

1.37 


>1 

» 30-36 


Ploughing to a depth of 40-45 cm., could aways be done with a one- 
share tractor without giving up all the advantages afforded by an agri¬ 
cultural tractor. 
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Hence it is indispensable for a more complete adaptation of mechan¬ 
ical traction to agricultural purposes that at least 3 types of tractors, 
which are strong and at the same time as light as possible, sho uld be put 
on the market. The price of the tractors ought also to be considered; 
it could be reduced by making simpler machines than the present; and 
economy in working could be effected by using fuels obtained in the 
country, as for example, alcohol. p i). 

307 - Eulm Traetors for Ploughing and other Agricultural Work. — Deutsche 
Landw. Presse, No. 17, pp. 122-123. Berlin. March 2, 1921 

This paper contains a description of the Eui,m tractors and gives 
some details respecting them of which the following are the most im¬ 
portant : 


I Two-wheeled J Four-wheeled 
type type 



, 



Type of engine.. 

. . With 2 strokes 


—— 

Power... 

. . 18 HP 

32 HP 

32 HP 

Number of revolutions per minute. 

. . 1 800 

800 

800 


. . ' 3 to 5 

. . j 3 

3.5 to 5 

3,5 

2-3-4-5-s 

; 2 

Number of driving-wheels. 

. . 1 

1 

1 2 

Number of steering-wheels. .... 

. . j 1 (1 supporting 

2 

2 


1 wheel) 



Weight of the machine. 

-kg | 1150 

1850 

j I 95 Q 


30S - * Agro 99 Fore-Carriage Tractor. — Dessaisajx, R., in Journal d'Agriculture 
pratique, Year 86, Vcl. X. No. At PP- 78-8o, figs 3. Paris, Jan. 28, 1922. 

In the last model of the " Agro ” fore-carriage tractor it would be 
difficult to recognise the 19x7 machine (1), except for the two hauling 
■windlasses of which the principle is retained for use in the case of heavy 
work. 

In its present form, the fore-carriage tractor consists of a 1 cylinder 
12 H.P. engine without valves worked by previous compression in the 
shield and giving one driving explosion per revolution, thus correspond¬ 
ing to an ordinary 2-cylinder engine. The fuel used is petrol, or benzine; 
the carburettor is a Zenith. There is an arrangement for supplying the 
lubricating oil to the engine at the same time as the oil-fuel, which 
is ignited by a high tension magneto. Cooling is effected by water and car¬ 
ried out by a radiator and a ventilator. As is seen from the figure in 
the text, the engine is situated in front of the wheels; the transmission 
to the driving-wheels or two hauling windlasses is effected without an¬ 
gle-gearing. The machine carries a pulley enabling it to work several 
machines by means of a belt. 

The driving-wheels are 1 m. in diameter, and their tyres are provided 


(1) See R. Oct.-Dec. 1919, No. 1223. X. p. 1273 * March 1920, No, 354. (Ed) 
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with slanting protections ; they work conjointly with the axle or separ¬ 
ately and independently. of it, acting on handles attached to the cen¬ 
tre ol each wheel which nncouple the tractor, or cause it to go forwards 
or backwards by adjustments in the pawl-boxes of the nave. There is 
no speed-gear, and the turning radius is very small the turning being 
carried out on one wheel. 

To this fore-carriage are attached various agricultural machines 
provided with a seat from which the driver can work the unreversible 
steering-wheel at the side of which are two handles, one for the car* 
burettor, and the other for uncoupling. 



Fore-carriage Tractor « Agro» attached to a reaper. 


The total weight of the fore-carriage tractor is about 850 kg., its 
external width of 1.08 m. allows it to be used in vineyards, especially as 
it can turn on a very small radius. 

To the fore-carriage can be attached, according to the work to be done, 
a one, two, or three-furrow two-way plough. The attachment of a sfn- 
gle two-way plough for harrow ploughing is an easy matter. 

To the back of "the fore-carriage is affixed an attachment system ior 
different agricultural machines : in the case of reapers or harvester-bin¬ 
ders, the pole is replaced by a very short beam of which the front portion 
is shod with iron. 

The working speed varies from 3000 to 4 500 m. per hour. Accord¬ 
ing to information supplied, the following work could be done per hour ; 
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ploughing to a depth of 0.25 m. : 10 ares — ordinary ploughing from 
0.18 m. to 0.20 m : 15 ares — breaking tip stubble from 0.10 m. to 0.12 m.: 
25 ares — with cultivator with flexible teeth : 30-50 ares — reaper and 
harvester-binder : 3 5 " 4 ° a.res. 

The hourly consumption of fuel would vary with the character of 
the work from 2.5 to 3 litres of petrol to which must be added 5 to 6 % 
of lubricating oil. 

Several machines can be belt-driven even if the engine is left on its 
frame in the fore-carriage tractor, but it can easily be detached being 
kept in place by 4 bolts only, and put in any required position* if in co- 
munication with a supply of petrol. G. B. 

309 - Power of the Engines of Tractors. — passalegue, g., in journal d’Apiculture 
pratique , Vol. 36, No 36, pp. 2 12-214. Paris, September 10, 1921. 

The numerous tests made of the engines of tractors at the Paris 
Machine Trial Station show that the maximum power obtained at the 
pulley is only 8 /io of the force developed by the machine at the test-bench. 
Therefore, before purchasing a tractor it is well to consider its actual 
hauling power rather than the engine's record at the testing Station. 

G. B. 

310 - Wedging a Tractor, — Rixgelmann, M., in Journal d’ Agriculture pratique , Vol. I, 
No 12, pp. 234-236. Paris, March 16, 1921. 

The author mentions several ways of wedging a tractor working 
as a stationary machine. Of these the following method adopted in 
America is the most interesting. A piece of wood is applied to the out¬ 
side of the tires of the wheels on either side. The wood is placed 
obliquely against the wheel of the largest diameter, it skirts the second 
wheel, and is buttressed on the ground. The beam is affixed to the 
tires by means of braces. G. B. 

311 - Rear-driven Tractors. — RingelmaKN, M., in Journal d'Agriculture pratique , 
Vol. I, No. 14, pp. 275-276. Paris, April 9, 1921. 

The author states the conditions to be fulfilled by a tractor in or¬ 
der that it may be driven from the rear, that is to say, from a seat on 
the machine towed by the tractor. 

1) The engine must be provided with an automatic speed regulator. 

2) Coupling and uncoupling must be effected by a rope if required. 

3) It must be possible to prolong the steering shaft backwards. 

G. B. 

312 - A Charcoal Gas-Engine for Tractors (1). — Greilsammef, in Journal d'Agricul¬ 
ture pratique , Year 85, No. 41, pp. 318-319, 1 fig. Paris, October 15, 1921. 

In the course of a public demonstration of Mechanical Cultivation, 
given by the Association ot Stockbreeders and Agriculturists of Indre, . 


U) See R . Jan, 1922, No. 95. Other experiments with tractors running on poor gas and 
burning charcoal have been carried out by the Agricultural Co-operative Society of Berry 
(Department of Indre). The tractor, provided t with a gas-engine, towed a 3-furrow plough 
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on September 23 and 24, 1921, the Cases gas-engine, type D b, was tested 
at Chateauroux. This engine, which developed 30 to 40 HP, was 
niotmted on a Tour and -Iy atid tractor with a 35 HP, 4 cylinder, petrol 
engine (of 0.105 m. bore, and 0.140 m. stroke at 1200 revolutions per 
minute). 

The gas-engine and purifying apparatus are mounted on a plat¬ 
form at the back of the tractor. 

The gas-engine consists of a sheet-iron cylinder with a non-conduct¬ 
ing lining and a bottom without a grating having an opening in its cir¬ 
cumference through which the steam is admitted. The boiler producing 
the steam is situated in the upper part and works on the principle of 
immediate steam generation, independently of the slope of the ground. 
The water feeding the apparatus flows through and falls drop by drop 
from a small copper pipe upon a grating pierced with holes that covers 
the boiler. 

The steam thus produced passes through a cooler at the side of the 
gas-engine where it cools the heated gases that are travelling in the re¬ 
verse direction. Then the steam at once finds its way to the bottom of 
the gas-engine. 

The gases after passing through the cooler go through the scrub¬ 
ber, which is formed of a column of coke. 

A fine rain falls upon the coke from a spiral cooler in the upper part 
of the scrubber which is supplied with water from the tank above. 

On leaving the scrubber, the cooled and purified gases pass into a 
chamber where they come into contact with a number of U-shaped ver¬ 
tical pieces of iron upon which they condense, depositing droplets of 
water and small particles oi tar. Tie gases are then conducted into a 
box containing horse-hair, wadding or otheT absorbent material, where 
they are finally purified and freed from the last particles of tar. Thence 
the gases pass into a mixer acting as a carburettor, where the required 
amount of air is added. 

This mixer consists of a cylindrical chamber with an opening of 
varying size which is regulated by the displacement of a circular jacket. 
The air is drawn in through this aperture and mixes with the gas enter¬ 
ing through a throttle-valve by which its flow is regulated. 

The amount of gas and of air is controlled by two regulators worked 
by handles placed near the hand of the driver. This mixer, which is 
of very simple construction, works admirably and is less delicate than an 
ordinary carburettor. 

The whole plant is completed by a ventilator worked by a handle 
(supplying the gas-engine with tire air required for combustion and 
ignition), and by a funnel placed before the cooler and above the exit- 
pipe for the gases coming from the gas-engine. 

on heavy soil. Depth of ploughing 15 cm. consumption per hectare: charcoal 45 kg 
water 50 litres. As the charcoal was bought at 0.22 fr. per kg. the cost of the fuel used 
was 9*90 fr. per hectare. — G. PasselSgue, “ Traeteurs a gar. pauvre in Journal 
d* Agriculture pratique , VoL 3 6 > No. 39, p. z?cj. Paris, Oct. 1, 1021. {Ed.) 
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A tank with a capacity of 80-100 litres distributes the water to 
the scrubber and the gas-engine by means o*t regulating tap. 

The gas-engine with its accessories takes up comparatively little 
space, the whole apparatus is about 1.55 m, high, 1.50 m. wide and 0.50 
ni. long; thus its volume is not much over t cubic metre. 

The total weight of these engines is about 500 kg., and could he re¬ 
duced to 400 kg. by decreasing the weight ol the fire-proof clay lining. 

The size of the CazeS gas-engine allows it to be used for all existing 
tractors, but it would have to be considerably reduced to adapt it for 
machines of about 20 HP. 

The author’s statements may be summarised as follows. 

The maximum consumption, when ploughing with a 3-furrow plough 
to a depth.ofo.15 m. and a breadth of 1.05 m., is 52 kg. of charcoal and 
62 litres of water per hectare. 

Another tractor, the TouRAND-IyA tec which is identical but runs 
on petrol, drew a 4-furrow plough on the same day at the same speed, 
which would seem to show that the maximum loss of power in substi¬ 
tuting poor gas for petrol would be 25 %. 

Charcoal bought retail at 0.22 fr. the kg. iti Chateauroux cost ri.45 fr. 
per hectare, as against 72 fr. paid for petrol. This represents a saving 
of 60 fr. per hectare, or 85 % on the fuel expenditure. F. D. 

313 - On Aeeifelts due to Tractors. — Ringelmasn, M., in Journal d'Ac riculture -pra¬ 
tique, Vol. 36, No. 29, PP- 7i-73- Paris, July 1921. 

The author investigates the various accidents that have occurred, 
and advises in order to guard against mischance that the driver should t 
tape his seat upon the machine in tow and not upon the tractor. 

G. B. 

314 - The <c Bucksye ” Tractor Ditcher for Land Drainage. Trials in England* — 

Garner, K. V. (School of Agriculture, Cambridge), in The Journal ot the Ministry of ' 
A in culture, Vol. XXVIII, No. 4, pp. 306-320, Tables IV, figs. 2. London, July 1921. • 

Report of trials with this American machine conducted at Crox- 
ton, Cambridgeshire (England), following on highly successful results 
in Scotland. 

The “ Buckeye ” tractor ditcher here described is designed on the 
rotating wheel system and the following is an abridged specification: 
20 h. p. 4-cylinder petrol engine ; digging wheel 11 y 2 in. or 14 V 2 in. 
wide x 4 y 2 ft. deep, or 11 y 2 in. wide X 5 % ft. deep ; length oyer 
all 25 ft.; width over wheels 8 ft. 6 in,; extreme height 8 ft. 9 in.; digg¬ 
ing speeds 2 *4 ft to 9 It. per minute ; road speeds 1 to 1 % nailes P e * 
hour; approximate shipping weight 7-9 tons ; width of front wheels 
ro in. ; width of extension tyres to front wheels 8 in.; width of caterpil¬ 
lar track, 22 in, , centre of ditch to centre of spoil bank 4 ft. 3 in. 

The chief points of the machine are as fellows Substantial main 
frame and platform constructed of steel T-beams connected at intervals 
by crossbeams and strongly reinforced, carries at one end a 20 h. p. en-. 

. 
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gine unit and transmission system, and at the other the cutting wheel 
hinged to the platform. The frame and superstructure are supported at 
both ends on 3-point suspension trucks which eliminate severe twisting 
strains. 

The digging wheel is mounted midway between the two main gir¬ 
ders and is held in a 3-point suspension frame hinged to the main plat¬ 
form. Power is transmitted to the wheel by a system of chains running 
on sprocket wheels ; by shifting a high speed chain from one set of a se¬ 
ries of graduated sprockets to another, 4 digging speeds ranging from 
2 y 2 ft. to 9 ft. per minute can be obtained. This plan is found to be 
very satisfactory and effective. 

A feature of the transmission system is a safety device in the form of 
a friction cone clutch, which slips when the machine strikes an obstruc¬ 
tion beyond its capacity, thus averting a breakdown. On the outside 


1 



Fig. 1.— « Buckeye a Tractor. Ditcher at rest. 


rim of the digging wheel ate mounted buckets of deep section which can 
be suitably equipped for varying classes of work. 

Adjustment of the depth of the digging wheel is obtained by a hoist 
worked from the engine and operated through a double boom, the ca¬ 
bles communicating with both the front and the rear of the wheel frame. 
If the wheel is rotated and lowered, keeping the forward end of the frame 
some 3 ft. lower than its rear end, the buckets will dig themselves into the 
ground at this angle ,as the whole machine is advanced. At some pre-ar¬ 
ranged depth, the descent is checked by means of the front cables ; the 
rear cables are then slackened, allowing the curved sole which follows 
the digging wheel to take the weight ot the rear of the wheel and thus 
mould and smooth the floor of the trench. 

The method of adjustment in order to obtain a drain of even fall 
when the machine passes over uneven land is described in detail. FolloW- 
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ing in the appended diagram, ABC represents an irregular surface "below 
which the drain has to be cut. At intervals of about 50yds. along this 
lin,e, levels are taken in the usual way. Having decided the fall re¬ 
quired in the drain, the depths below the surface at which the floor of 
the trench must lie at A, B and C are calculated. (Suppose these depths 
are 4 ft. 6 in., 3 ft. and 4 tt. respectively, as in the diagram where F G 



Fi&v z .— Buckeye Tractor. Ditcher at work. Back view. 


represents the bottom of the drain and FH the horizontal). The mov¬ 
able cross members A X, B Y and 0 2 are adjusted in correlation with 
a horizontal sighting rod D fixed to the frame of the digging wheel E 
oFthe ditcher.' If D is fixed 9 ft. above the level above the floor of the 
drain, A X,\B Yfand C Z must also be fixed at 9 ft. above the level at 
which the drain is to be dug; thus A X at point A will be 4 ft. 6 in. aboye 
ground, and B Y will measure 6 ft. above ground at B etc, The machine, 

1***3 
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is then moved to the outlet end A of the drain, since digging always pro¬ 
ceeds uphill, and made to face along the line of standards. The digging 
wheel is made to cut its way into the ground; when the rod D inter¬ 
sects the line of cross-members, the further descent of the wheel is stopped 
by the winding gear. The ditcher now proceeds along the line of the 
proposed drain and it is important to keep the rod D constantly in align¬ 
ment with the cross-members by raising or lowering the wheel E in ac¬ 
cordance with the irregularities of the land. If this is done carefully, 
a trench with an even fall can be excavated in a single operation. 

In describing the methods to be adopted in dealing with this ma¬ 
chine, it is noted that two men are sufficient for the actual working. 
Arrangements should be made to lay the drainage pipes close behind 
the machine, as delay in doing sc will probably result in loose earth 
falling into the finished excavation. 



Fig. 3 * — Diagram shewing the method used to regulate the depth 
of the brench when the Ditcher passes over uneven ground. 


The trials were carried out on 2 types of demonstration field: — 

1) a 12-acre bare fallow of gentle and uniform slope ; about 5 in. 
of dry friable soil on the surface with moist and sticky clay below. In 
the upper parts of the field, bands of chalky gravel were found in 
the clay. 

2) wheat stubbles with hard-baked clay surfaces resting on dry 
clay. (The mechanical analyses of the respective subsoils is shown in 
tabular form). 

It was subsequently found that the ditcher could operate more rap¬ 
idly at any given depth in a dry clay subsoil containing chalk and gra¬ 
vel than in a wet clay subsoil. The machine proved itself capable of 
excavating straight trenches for land drainage to any depth not exceed¬ 
ing 4 ft. 6 in. but difficulty was found in excavating trenches with a curve 
approximating to a right angle and under such conditions, it, is consi¬ 
dered advisable to build a catchpit at the angle of the bend. 

The rate of excavation measured in chains per hour obviously in¬ 
creases rapidly as the trench becomes shallower, the type of soil being 
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the same ; the speeds vary according to depth and moisture of subsoil; 
3 ft. 6 in. drains in moist clay were dug at the rate of 1.7 chains per run¬ 
ning hour, and in dry clay at 3.0 chains per hour; 2 ft. drains in dry clay 
at 9 chains per hour. The rate of fuel consumption is roughly constant 
at all speeds varying from 2-2.8 gall, per hour. (The machine is fitted 
with an automatic cut-out, which acts like a governor and causes the 
engine to run at constant speed). Indications are also given showing 
how much work could be done under the various conditions of depth 
and soil if it were kept running e. g. for 7 hours per day. Under these 
conditions about 63 chains of 2 ft. minors could be dug in dry clay, 
21 chains of 3 ft. 6 in. mains in similar clay or 12 chains of 3 ft. 6- in. 
-mains in wet clay. 

An attempt has been made on a conservative basis to estimate the 
costs of operating under commercial conditions, and they compare favour¬ 
ably with present costs of hand digging; the calculation is shown as 
follows : — 


2ft. 6in. branches 

2ft. 6in. » 

3ft. 7in. » 

2ft. gin. » 

2ft. » 


in moist stiff* clay where 1,7 chains were excavated per hour 
cost 20s. 1 id. per chain 
similar clay cost 10s. 2d per chain 

Ury clay » 11s. nd » » 

dry clay » 7s. gd » » 

dry clay » 4s. od » » 


It is noted that hand drainage is done at an average rate of 2 
of 2 ft. 6 in trench per day of 8 hours compared with Buckeye drainage in 
about 20 minutes. 

The trial showed that the friction produced by the revolution of the 
digging wheel in moist clay greatly retarded the speed of work and r ais ed 
the cost, but by fixing scrapers to the framework and adjusting the m 
to remove the adherent clay from the sides of the wheel, much of the 
friction could be obviated. By fitting the drainer with a wheel and buck¬ 
ets capable of digging trenches 11 in. as a maximum and 8 in. as a 
minimum, instead of 14 % in. maximum and n y 2 in. minimum, consid¬ 
erable economy of cost of operating might be expected. 

The machine is not suitable for purchase by farmers unless operat¬ 
ing on a very large scale ; it is suitable for use by agricultural contractors 
or by landowners with large estates. M. T. Y. 


315 - Motor-Plough for Ploughing on the Flat. — Dessaisas, E... in Journal d’Agri¬ 
culture pratique, Vol. 36, No. 38, p. 333. Paris, September 24, 1921. 

Description of the Toumesol disk-plough with reverse or shuttle- 
action. 

This machine consists of a central portion including the engine with 
its accessories, as well as the driving-wheels, and of two sy mm etr ical 
parts placed at each end, one of which works only when the ma chin e is 
reversed and the parts of the other are removed from the soil. At the 
end of each furrow, the function of each working portion is reversed. 

£ 314 - 315 ] 
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The central part includes the engine which sets in motion 3 driv¬ 
ing-wheels, one on the side of the furrow, and two land-wheels, of slightly 
smaller diameter. These two wheels or one of them (the other remain¬ 
ing fixed) can be slanted by the steering-handles, which are each work¬ 
ed from one of the two seats successively occupied by the driver. 


| 



Tournesol Motor Plough: back view. 


The engine is said to develop 30 HP.; it makes 1100 revolutions 
a minute, and has 4 vertical cylinders or 0.100 m. bore. The pistons 
have a stroke of 0.160 m. In continuous work this engine can develop 
37.16 HP. It has two speeds ; one of about 2500 and the other of about 
4 000 m. per hour. Total weight of motor-plough : about 4 000 kg. 

In the model represented in the figure, the working parts consist 
of mould-boards with disks mounted on either side on two frames that 
are raised at the end of the furrow by coupling the engine on a slanting 
tube acting as a windlass, around which are rolled the elevating cables., 
Ii the soil is very heavy and the ploughing deep, 3 disks may be used in 
place of 6. 

Manufactured by; Societe Delahaye, 10 Rue du Banquier, Paris. 

G. B. 
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316 - Nbw Machine with Flexible Teeth and Rotating Forks. — Deutsche LanAwinschaft- 
liche Pvesse , No. 5, P- 33 , Berlin, Jan. 19, 1921. 

The manufacturer having noticed that experiments in loosening the 
soil have proved that it is not always necessary to turn over the earth as is 
usually done, has devised, a new apparatus of which figures are given. It 
consists of a frame upon which are mounted the flexible teethof a cultivator. 
These make a series of furrows, the loosening of the soil being subsequently 
effected by a system of forks similar to those attached to a potato-digger. 




G. B. 


317 - Choice of Machines based on Spring Awakening of Arable Land. — See 

No. 235 of this Review. 

318 - Pantzier Machine for Chopping and Distributing Manure. — Deutsche Landw . 
Presse, No. 15, p. io( 5 . Berlin, February 25, 1921. 

This apparatus consists of a hopper in the form of a barrel mounted 
on 4 wheels. The interior Of the hopper is covered with blades between 
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which pass other blades attached to a shaft, the movement of these blades 
setting the wheels in motion. On leaving the hopper, the manure passes 
into a funnel fitted with other blades that complete the work. It is distri¬ 
buted by means of a horizontal disk with a rapid rotary motion. G. B. 

319 - The Decortication Of Beet Seed. — Ringelmann, M., in Journal d’A an culture 
pratique, Vol. 1, No. ix, pp, 214-216. Paris, March 19, 1921. 

The author discusses the advantages derived from decorticating beet** 
root seeds in such a manner as to set free the seeds contained in the glome- 
rules, and describes the mechanical means to be adopted for the purpose. 

As a result of experiments in hulling the different varieties of rice from 
Central Africa, Madagascar and Indo-China, he was led to try the same mach¬ 
ines for the decortication of certain seeds (those of the beet, sainfoin, sulla 
and carrot) which are difficult to sow or reluctant to germinate. He found 
that the small model of the Neptune crusher (Messrs. Pilter, Nevers), 
when properly regulated to 38 revolutions per minute, decorticated 5 kg. 
of Tunisian sulla and 6 kg. of Egyptian sulla per hour, these seeds being 
much harder to hull than carrot or beet seeds. 

Another trial was made with the “ Melchior ” rice huller of the 
General Millstone-Makers' Society of Fert e-sous-Jouarre, Seine-et-Mame. 
The working part of the machine consists of a truncated cone with a ver¬ 
tical axis, the whole surface being covered with perforated sheet-iron. The 
fly-wheel fitted inside with 147 teeth, engages with a pinion of 27 teeth 
mounted on a small horizontal axis having at the end two angle wheels, which 
set in motion the vertical axis of the truncated cone (the decorticator). 
With a speed of 38 revolutions of the fly-wheel, 18 kg. of Tunisian sulla 
seed and 15 kg. of Egyptian sulla seed are decorticated per hour. 

With these two machines from 7000 to 7300 kilogrammetres are needed 
for decorticating 1 kg. of sulla. G. B. 

320 - Haupt Potato-Planter with Cylindrical Hopper. — Deutsche Landwirisch ihche 
Picssq, No. 11, p. 75, Berlin, February 9, 1921. 

The drum containing the tubers for planting has on its circumference 
8 openings corresponding to pointed funnels. The funnels when they come 
to the upper part of the cylinder, fall inwards from their own weight, and 
receive the potato. When they reach the bottom however they leave the 
drum, and the potato falls into the furrow. G. B. 

321 * Motor-Mowers. — Passel&gue, G., in Journal d'Agriculture pratique, Vol. 35, No. 2, 
PP* 34 - 36 . Paris, January 13, 1021. 

The author gives a description of the Vallotton and the Ford types 
of motor-mowers and refers to the results obtained in 19x4 by Ringel- 
mann with the Vallotton mower. 


Nature of Field 

One year old 
Lucerne 

Natural meadow 

Average width of swathe. 

Time taken to mow 1 hectare.* 

Petrol consumed per hectare. 

I.04 m. 

4 hrs 30 min. 

4.85 kg. 

1,14 m. 

3 hrs 15 min. 
4.56 kg. 


[n s-m] 
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322 - Reapsr-Bin&er for Tractor. — Ringelmajw, M., in Journal d'AzncuUv-te pratique^ 
Vol 36, No. 27 , pp. 32 - 35 . Paris July 9, 1921. 

The author discusses the question of the preliminary circuit of the field, 
and wita the Aveeing and Porter steam-reaper which renders the oper¬ 
ation unnecessary in mind, suggests that a tractor could he attached to the 
reaper-binder. 

In this reaper, which was shown at the Universal Exhibition at Paris 
in 1878), the engine carried the jib of a crane a (see appended figure), and 
a windlass that could be coupled when required with the engine n ; in front 
was a reaper, M., supported by the crane a which allowed the height of the 
stroke to be regulated. The reaper and the crane were connected with the 
engine A by two shafts b whose rotation axis % coincided with the trans¬ 
mission axis worked by a Gate chain. At the end of the machine, 'when 
it was necessary to turn, the mechanic raised the reaper M by engaging 
the windlass of the crane a . 



The Aveeing and Porter Reaper-binder. 


The AvEEing and Porter mounting with the crane jib and windlass 
can be used with advantage if a reaper-binder of the present type is attach¬ 
ed to the fore-end of a tractor. The movement would be transmitted from 
the engine to the different parts of the reaper-binder by means of chains. 

G. B. 

323 - Stooker for Large Threshing-Machine. — Sourisseatt, J. H., in Journal d? Agricul¬ 
ture praticwe , Vol- 23, No. 16, pp. 314-316. Paris, April 23, 1921. 

This elevator (constructed by the Society of the “ Olive ” Stockers, 
32, Rue de Metz, Toulouse), works like a straw-stacker. It consists mainly 
of a carrier with chains mounted on the thresher. 

The frame supporting the platform of the elevator is enabled, by means 
of a handwinch. to rise to the top of, the rick and follow its level progress¬ 
ively as far as the ground. 
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Tbe apparatus turns round a vertical axis and it can be pushed into any 
given position, so as to take sheaves on the right or left of the thresher. 
For purposes of transport the apparatus can be folded and arranged on 
the platform in such a manner as to take up less room. It is possible to 
combine the elevator with an automatic hopper. 



Fig. I. — Elevator with automatic hopper, side view. 



Transmission of the movement to the platform. — The platform 
is formed of two ledges fixed on two chains with detachable li nk s passing 
over two cog-wheels, placed at either end of a wooden frame in the form of 
a ladder .which is articulated with the shaft AA (figs, i, 2 and 3). This 
shaft which transmits the motion to the platform is supported by a frame 
articulated at B B. This frame is kept vertical by the detachable props 
K K'. The shaft AA is governed by the transmission AC, CC', XY, EE', 
FF • bi order to catch the sheaves, the ledges are provided with points 
[ 385 ] - 
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P, kept in the position shown in the figure by means of an erg sliding 
into a groove at U. On the right of the shaft A A, the erg leaves the groove 
in U, its points become loose, and the sheaf falls into the cradle. Then the 
worker cuts the rope and throws the sheaf into the threshing machine, or 
automatic thresher. 

A coupling device with claws is affixed to the shaft CC\ A pedal P 
which the worker can depress with his foot disengages it instantly. 

Raising and lowering the peatform. — The frame supporting the 
platform is articulated with AA, it rests on a roller R which is kept 
in place by a system of pivoted levers NI, IQ, QR. The levers IQ 
and QR are connected by a chain UV with a swock-absorber hook and 
spring The system IQR articulated with I rests on the erg, /. 

A steel cable rolled on the drum T of a winch which is fixed on the ver¬ 
tical shaft AB, allows the platform carrying the sheaves to be raised or 
lowered with the raising or depressing of the lever NJ about the pivot N . 
A protecting hoop is fixed at the end of the trough. 

Orientation of the apparatus. — The elevator is mounted on a kind 
of turning-plate resting on a rail r (fig. 3) and turning about the axis 
XY. In whatever direction the apparatus is turned, the motion is trans¬ 
mitted by conical pinions. 

Folding the apparatus for transport of the thresher and set¬ 
ting for work. — The operations to be performed are as follows. Turn 
the apparatus through 180 0 from the position it occupies in fig. 1. Lower 
the platform until the two uprights of the frame rest on the supporting 
roller S, fixed at the end of the thresher. Raise the roller R . The steel 
cable t being no longer stretched is unhooked and the lever QR folded back 
on the lever QI. The vertical frame AB, is folded forward after impinning 
the props at K ‘. The apparatus now rests on the turning-plate and the 
rail, the stacker being on the top. The machine is set up by reversing the 
above operations. 

Tests, — The author has tested this elevator upon a large threshing- 
machine with a beater T.22 m. long and a platform 4.80 m. from the ground. 
The frame carrying the platform of the elevator measured 4.80 m, ; the 
end of the frame could sink to the level of the ground, and rise to a height 
of 5.70 m. 

The transmissions were arranged so as to make the platform travel 
0.70 m. per second. The output has been estimated several times at 30 
sheaves per minute. When working normally the machine uses on an 
average y % HP. 

G. B. 

324 - Hie Laskowski Apparatus for Preventing Accidents during Threshing. — Deut¬ 
sche Laudwirt. Presse, No. 15, p. 106. Berlin, February 25, 1921. 

This apparatus consists of a metal frame of suitable height separating 
the thresher from the feeding-hopper ; a grating protects him from falling 
grain. j 

G. B. 

, |:$ 33 ~ 3 & 4 ] 
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325 - Carrying the Harvest on a Light Road Tractor. — eierman, m., in journal 
d Agriculture pratique* Vol. 36, No. 52, pp. 528-529. Paris, December 31, 1921 

The author gives the results obtained in transporting the harvest 1 km. 
by means of a light tractor towing 4 trucks which saves 20 % of the cost 
of using horses and carts. A saving of perhaps 40 % might be effected 
if 5 trucks were employed and the transport distance were limited 
to 1 km. or less. G. B. 

326 - The Guidetti and Piazza Cellar Presses. — Castelli u., in La Macchina nei- 
V d&ricolturo, Year 1, No. 10, pp. 9-11, figs. 4, Milan, December 1921, 

The author describes two types of cellar presses of Italian manufac¬ 
ture which were commended at the “ Esposizioni Romane riunite ” held 
at Forli towards the end of 1921. 

Messrs Guidetti and Co. of Reggio Emilia make several kinds of hy¬ 
draulic cellar presses with hand-pump. 

The “ Gtjimor ” type shown in fig, 1 has 2 cylinders with a conical 
axis; the larger cylinder which is under the basin, exerting the pressure and 
the smaller carrying out the return movement, both motions being produced 
by the help of a single hand-pump with two concentric pistons (for 
high and low pressure) and an intermediate tap with 3 screws. 

This press is made in 4 sizes with a capacity of 400-500-668-808 litres 
respectively, the diameter of the basin being 0.80—0.90—1.00—1.10 m. 
and its height 0.80—0.80—0.85—0.85 m. The pressure exerted in order 
to obtain in the cage a pressure of about 9 kg. per sq, cm., varies from 170 
to 250 atmospheres, or nearly double the pressure obtained with presses 
furnished with ordinary screws, in which case the ratio between the diameter 
of the screw and that of the cage would be 1 ; 10. 

Another press made by the same firm, the “ B type ”, has one pressure 
cylinder, the cage and plate slide on a frame that rises against a fixed socket 
placed above it and supported by architraves and 2 columns, which is an 
arrangement similai to that customaiy in ordinary oil-presses. The return 
movement is produced by the weight of the movable part. Dimensions : 
diameter x m. ; height of cage 0.85 m.; capacity 668 litres; pressure 12 kg. 
per sq. cm., works under a pressure of 285 atmospheres. 

The same Firm also makes presses with 2 or 4 rolling vats or reving 
vats. 

Figure 2 shows the *' Torchio continuo per mosti e vinacce ” or 
continuous press for musts and pomace, of Piazza Bros, of Ravenna. In 
these vats pressure is applied by means 01 a single screw with horizontal 
axis, turning in a cylindrical cage and pushing forward the pomace that has 
been exhausted in the upper hopper, driving it towards the exit where the 
opening of the cage is circumscribed by a conical stopper provided with 
a pressurespring that can be regulated. The push and counter-push being 
transmitted to the axis of the screw, neutralise one another. A special 
contrivance prevents the contents being carried along by the rotatory 
motion. The machine is completed by apparatus for feeding, and 
transmission by fixed or free pulleys and if necessary by a frame and 
rammer. It can press 60 quintals of grapes in an hour, 
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Figure 2, — Piazza Press. 
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327 - On the Choice of a Pump. — Ringelmanx, M , in Journal d'Agriculture pratique, 
Vol. 36, No. 30, p. 91. Paris, July 30, 1921. 

The author after calculating the water requirements of an agricultural 
farm during the various seasons of the year, describes the different engines 
that can be used to work the pumps. 

For every plant this choice depends upon the type of engine, the water 
raised per second, and the total height to which the water has to be raised. 
Of the pumps that fulfil the required conditions, the one that works best 
and costs least for installation and maintenance should be chosen. The 
mechanical output, although important, ought not to play a preponderant 
part in deciding the choice of a pump. G. B. 

328 - A Deep Suction Pump. — Deutsche LandwirlschaHlichc Presse, No. 1, pp. 3-4. Berlin, 
January 5, 1921. 

With this special type of pump the usual depth of suction, which is 
practically 6 to 7 m., is raised to over 20 m. The pumping engines are 
installed on the surface of the ground and the deep suction apparatus is 
sunk below the water-table. G. B. 

329 - The Work Of Teams (1). — RevgelmaNn, M., Travail utilisable des attelages, in 
Journal d’Agriculture pratique, Vol. 36, No. 47, p. 429. Paris, November 26, 1921. — 
II. Idem, Pris de revient de la 30um.ee de travail d’un cheval, Ibidem , No. 48, p. 451. 
December 3, 1921. — HI. Idem, Travail utilise des attelages, Ibidem, No. 49, 
pp. 472-4^3. December 10, 1921. — IV. Idem, Repartition du travail des attelages, 
Ibidem , No. 52, pp. 529-531. December 31, 1921. 

I. — It has been found that under normal conditions the field-work 
of teams lasts at least 3 hours less than the time intervening between 
sunrise and sunset. The author gives a graphic curve showing the actual 
monthly work of ploughing-teams, using as his basis the astronomical and 
meteorological data available. 

II. — Taking into account the feeding, annual depreciation, shoeing, 
harness, interest on capital outlay and veterinary expenses, the author, 
basing his calculation on 275 work-days, reckons the cost of the team at 
16.55 fr. per day' without counting the expense of the driver. 

III. — The author, basing his statements on notes taken in 1911,1912, 
and 1913, at a farm in the South-west of the Department of Oise, divides 
the work of draught animals under its different heads. In the 2 busiest 
months (March and October), out of 100 working days, 32.5 and 28.1 are 
respectively devoted to ploughing, and 30.6 and 47 to carting. 

Further the number of days when the animals are actually used, is 
less than the possible number ; there being as a rule a deficit of 30 % charged 
on the general farming expenses. 

IV. — The author continues his .examination of these data. He 

shows that for various reasons it is impossible to turn to full account the 
di aught animals on a farm, and determines for the case considered, the 
number which are unused most of the time and could with advantage be 
replaced by mechanical motor pow r er. G. B. 


(1) See R. April 1921, No. 424. III. {Ed.) 
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330 - Dynamometers. — i. Dessaisaux, A., Dynamometre pour Tiacteurs, ia journal 
d* Agriculture pratique, Vol. 35, No. 25, p. 492, fig. 1. Paris, June 25,1921. — II. Manrin, 
G., Dynamometre de rotation pour essai de machines agricoles, Ibidem. Vo 1 . 36, No 34, 
pp. I7i-jr6. August 2 7, 1921. 

I. — Description oi an indicator with maxima needle. 

II. — Description of the rotatory dynamometer used in testing agri¬ 

cultural machines. Calculations are made based on the degree of defor¬ 
mation of the springs. G. B. 

AGRICULTURAL INDUSTRIES 

331 - Investigations on Potato Storage during the Hot Season in Western India.,— 

Mann, H. H., and Nagpurkar, S. D., in Investigations on Potato Cultivation zn Western 
India , Bulletin No. 102 (of 1920), Department of Agriculture. Bombay, 1921. 

The “ heat tot ” or “ black heart ” of pjtato has led to loss of ger¬ 
minating povver and rendered potatoes useless for seed to a very large extent 
in Western India. The elimination of this form of rot in stored potatoes 
is a matter of serious importance at the present time. The authors here 
describe the best systems so far adopted. 

Apait from actual diseases present in tubers, there appears to be no 
risk in storing at any temperature below 86° F and little danger below 
90° F provided that there is sufficient aeration among the stored tubers. 
The period of danger is between early March and the end of May, or later 
when the monsoon rains are delayed. During this period the following 
method has proved distinctly advantageous: — 

A shallow pit (usually 10 it. long, 5 ft. wide and 18 in. deep) is dug un¬ 
der the shade of a tree or under a roof ; this is filled with water which is 
allowed to soak away and the space to dry for 5 days. 

The sorted potatoes are then heaped upon it, generally to a depth of 
3 to 3 y 2 ft. but sometimes as deep as 4 to 5 ft. and covered with a thick 
layer of grass or broad leaves. The temperature is kept down by occa¬ 
sionally filling a ditch dug round the pit with water and sprinkling the 
heap of potatoes. In such heaps the temperature has risen to 92 or 93°F 
but no higher. If the shade is considerable, the temperature does not rise 
to the same extent and in some cases has not exceeded 86° F. 

Other cultivators have stored potatoes in substantially built store 
houses, usually in heaps from 2-3 ft. thick, and seed potatoes are turned 
and sorted frequently. The temperature in these heaps varied from 86 
to 93° F. 

It is considered likely that when the process of fumigation of potatoes 
becomes general and it is possible to reduce the damage done by the po¬ 
tato moth [Phthcrimea ofterculella), these two methods will prove distinctly 
advantageous. Up till now, storage in bags has been found essential, 
in order to protect the fumigated seed from reinfection by moth. It has 
been shown that this caterpillar is an important means of spreading various 
rots, especially dry rot (. Fusarnm ). A specially built storage house has 
been designed to protect aginst moth infection from outside and also 
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against high temperature and the resulting heat-rot. The plan 01 the 
building is as follows: — Double walls on all sides with air-space between ; 
wire game over windows and door-space ; roof of tiles, but underneath 
a ceiling covered with earth to a depth of 4 in. ; ceiling open all round 
the edge and pierced by several openings in the centre ; chimney to 
allow continual draught during hot weather; holes in floor connected 
with outside air by means of drain pipes partially filled with water ; 
skeleton shelves to allow two layers of bags to be stored without in any 
way interfering with the aeration of either layer. 

The store-room so built has been a distinct success in Poona and has 
to a large extent prevented rotting. The windows are kept open from 
8 ? p. m. to 6 a. m. in the hot weather and then closed. The temperature 
has been kept as low as 82° F, when the temperature outside has risen to 

ioi° F in the shade. 

As a result of experiments made in various districts the following sys¬ 
tem appears to be advantageous. Within a week or 10 days of harvesting, 
the stock contained in bags should be fumigated with petrol vapour and 
subjected to selection for ring disease, dry rot, etc. The potatoes should 
then be re-bagged and if possible stored in a specially made house ar 
described above. In the absence of special arrangements for a free draught 
of air, the open doors should be hung with canvas curtains kept moist 
during the hotter parts of the day. M. b. Y. 

332 - Changes occurring in Oranges in the Course of Preservation. — andre, g., in 
Comfrtes rendits dc l' Academic des Sciences, t. 173, No. 25, pp. 1399-1401. Paris, 
Dec 19, 1921. 

The author's experiments were made in the following manner. The 
oranges were divided into two groups of which one was subjected to anal¬ 
ysis at once, while the other was superficially sterilised and preserved for 
23 to 72 days in a sterilised vessel containing a small quantity of water 
and sealed with cottonwool. One sample was preserved in vacuo. 

The respiratory strength of the oranges at ordinary temperature was 
measured by putting three whole fruits under a bell-glass in which a measur¬ 
ed current of air circulated, this after its passage over the oranges travers¬ 
ing a solution of potash contained in two Rejset tubes. 

The results of the experiment showed that during preservation the 
process of ripening takes place in such a way that there is a marked di¬ 
minution of acidity with a slight loss of sugar content. However, as 
these effects are also to be noted in vacuo , the diminution in acidity cannot 
be wholly attributable to oxidisation but must partly be ascribed to a 
decomposition of a diastatic nature. F. D. 

333 - Causes «f Inferiority of Manila Hemp Fibres (Musa Text His) in recent 
Consignments. — Bulletin of the Imperial Institute, Vo). XIX, No. 2, pp. 127-132. 
London, 1921, 

Attention was drawn recently by a firm of fibre merchants to the fact 
that certain consignments of Manila hemp received in tbe United King¬ 
dom had been found very deficient in strength. Samples of the defective 
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fibre were forwarded to the Imperial Intitute for examination and the re¬ 
sults of the investigation are here described. 

Examination showed that the damage caused was due to a degrada¬ 
tion of the cellulose, doubtless of bacterial origin, promoted by prolonged 
storage in a moist condition at a tropical temperature. This was confirmed 
by the fact that, on placing the fibre under similar conditions in the labor¬ 
atory, the cellulose underwent further degradation and the fibre simulta¬ 
neously increased in weakness. The fact that the storage of Manila hemp 
in a moist condition causes serious injury to the fibre is well-known in the 
Philippines, where hemp is most successfully cultivated, the rainfall is 
abundant and the bundles of wet fibre are packed indoors with the result 
that immense quantities of'inferior fibre flood the market. 

It is evident therefore that in order to avoid deterioration in Manila 
hemp, the utmost care should be exercised in drying the fibre and avoiding 
storage in a moist state. 

Fermentation is liable to be more pronounced in the lower grades as 
they are not so well cleaned as fibre of the better qualities and contain more 
easily fermentable material in the form of parenchymatous tissue. 

Iv. M. Y. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 

334 - Heat-rot or Black Heart in Potatoes in India. — See No. 331. of this Kcvw. 

335 - Further Researches on the Dry Gummosis of Citrus Trees (1). — Savast\no l„ 
in R, Stazionc sbenmentule eh A^rimucoUuru e FntiticoUuru , Aarealc, liollcUnw it, 
pp. 1-6, fig*. 9, Acneale, 1921. 

An account is here given of the results of further studies of dry gum¬ 
mosis, “ gommosi secca ” or “ mal secco ”, of citrus-trees. 

Three districts where the citrus is largely grown were visited : the le¬ 
mon-groves of S. Teresa-Riva (Prov. of Messina), the orange-gardens of 
Biancavilla (Prof, of Catania), and the orange and lemon gardens of the 
peninsula of Sorrento (Naples). In the last district the disease is of long¬ 
standing and has assumed a more serious characer of recent years. 

In the plantations examined it was found that the malady occurs 
sporadically, that is to say, it attacks isolated trees and usually only a 
few branches are affected. It rarely happens that the disease assumes 
an intense form as at S. Teresa-Riva. 

I>mon and orange-trees are equally liable to attack. 

The author is of opinion that a careful investigation would reveal the 
presence of the disease in places which at first sight appear immune, espe¬ 
cially in old or neglected citrus plantations. 

The disease begins from two distinct points, viz., the apices of the young 
shoots of the season, and the woody shoots, branches and trunk. In 
both cases, it spreads downwards in the same manner as ordinary gum¬ 
mosis. 

In the green branches the disease runs its course during the spring 
and summer. The tip becomes bent, turns yellow and withers ; frequently 
there is exudation of a gummy liquid. The infection spreads down 
the branch and ceases on reaching a certain spot. Next year there 
is a recrudescence of the disease, which continues to descend and penetra¬ 
tes into the branch upon which the infected secondary branch is situated. 
The leaves and spines wither, the leaves becoming detached, while the 
spines remain. If the course of the malady is rapid, the infection spreads 

(i) See R. Jan. 1922, No. 106, (Ed.) 
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the same year from the green to the woody branches, and the green 
branches usually wither completely. 

In woody shoots, branches and trunks the disease follows the same 
course as ordinary gummosis, extending downwards between the bark 
and the wood, and the branches along its course wither. The bark retains 
its natural colour during the first period of the disease, so there is no sign 
of its presence underneath; herein dry gummosis differs from ordinary 
gummosis, as also in the fact that the bark does not finally become cracked 
but dries up and remains adherent to the wood. If a piece of the bark is 
removed, a gummy viscous liquid a little darker in colour than gum is found. 

As the disease extends the foliage of the tree assumes a sickly aspect, 
and if it becomes aggravated the tree rapidly withers. 

Occasionally the disease manifests itself in the form of patches, a 
gummy cortical spot forms round the bud which dries up. This is 
a localised form of gummosis. 

Other fruit-trees, including those bearing stone-fruits, fruits with seed, 
and figtrees, have been found in Sicily, Calabria and the Province of 
Naples to be attacked by a disease resembling the “ mal secco ” of the 
citrus. 

This affection, according to the author, is to be attributed to the ac¬ 
tion of a bacterium, possibly Bacterium gummis. In California recently, 
Bact. cilm-refaciens has been found to be the cause of a disease which from 
its microscopic characters is undoubtedly dry gummosis. 

The bacteria cannot pass from tree to tree, nor even from one branch 
to another without an inoculating agent; in the present case the cause 
of infection was the common fly which the author has often seen in the'act 
of sucking the exudation from infected branches. At S. Teresa-Piva 
the trees first attacked were in the neighbourhoood of a farm which 
was naturally infested with flies. 

Grafting is a direct cause of dry gummosis; of the two commonest 
forms cleft-grafting is the more and shield-grafting the less dangerous, for 
as the disease is seated between the bark and the wood, it is easy to detect 
its presence with shield grafting, whereas it often passes undetected in 
clefts. The disease is aggravated in many ways such as : intense manur¬ 
ing or want of manuring, triennial, irregular dressing, excessive or un¬ 
seasonable irrigation, neglect in triennial pruning and too infrequent 
tillage. 

As regards the treatment of dry gummosis, the author advises : i) cutting 
off the young branches as soon as they are found to be infected; this fulfils 
the double purpose of suppressing a new centre of bacteria and of preventing 
the further spread of the disease by insect agency; 2) the removal of the 
entire large branch, even if only partly withered, should the first operation 
have been delayed, and the removal of the branch below the diseased patch; 
3) raising with a knife a small portion of the bark of the diseased shoots and 
branches in order to see if the wood is healthy ; should it prove infected, 
the wood must be probed till healthy tissue is found and all the branch below 
this point must be cut off. If there are any small gum-coloured spots, or 
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patches, the branch should be cut back to the healthy part; 4) cutting 
below the graft, if the trunk proves to be diseased and allowing the Seville 
orange to grow again, after which it must be re-grafted ; 5) felling and up¬ 
rooting the tree, if the stock itself is contaminated. The hole must be 
left open and exposed to the sun ; in the spring another Seville orange- 
tree can be planted. G. T. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER TOWER PTANTS. 

336 - "Excelsior” Oats Resistant to Rust in Brazil. — See No. 2+1 of ihU Review 

337 - Hybrid Potatoes resistant to Mildew ( Phytophthora infestans) in 
France. — See No. 248 of this Review. 

338 - Behaviour of different Varieties of Sugar Cane towards Diseases and Pests. — See 

No. 251 of this Rrview. 

339 - Types of Sugar-Cane Native to Java, Resistant to Disease and to the Cane- 
Borer ( Diatraea sacchara/is). — See No. 2ro of this Review. 

340 Types of North American Oats attacked by Rust, in Brazil. — See No 241 of 

this Review. 

341 - "Ring Disease” ( Bacillus Solanacearttm) and Dry Rot {Fusarium 
sp.) Of the Potato, in India. — See No 33* of this Review. 

342 - Observations on Dothidiella Ule / 9 an Ascomycete Injurious to Hevea 
Brasiliensis in South America. — Cayla. v., in L'A^ronomi-u Cohnuile , Year VI, 
No. 49 » PP- I 7 -I 9 - Rochefort, January 1922. 

I11 1912 the author observed that the leaves of some young specimens 
of Hevea brasiliensis growing in the experiment field at Belem de Para (Bra¬ 
zil), had been attacked by a cryptogamic disease. The latter was at¬ 
tributable, according to Grieeon and Maublanc, to the Ascomycete 
Dothidella ZJlei Hennings (1). 

By means of later researches made, not only at Para, but also in Brit¬ 
ish Guiana and Surinam this disease was proved to be of very common 
occurrence in South America, and all the details of the complete life cy¬ 
cle of the parasitic fungus were discovered. 

A scientific expedition made by the author in 1920 in Dutch Guiana 
confirmed the apprehensions already entertained as to the serious nature 
of the disease. The plantations of H. brasiliensis that had been 
made in this Colony are now abandoned and most of the trees have been 
felled, solely on account of the attacks of Dothidella Ulei. Even in the 
case of trees old enough for tapping, the leaves were so severely injured, 
the laminae being riddled with holes, that they were no longer able to dis¬ 
charge their functions. The trees are in a wretched condition and even if 


(1) See R. July 1913, No 885. (Ed.) 
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they do not die, are reduced to such a pitiable physiological state as to 
be unable to produce more than very small quantities of latex of no econ¬ 
omic value. The rapidity with which the disease spreads varies according 
to the growth conditions and is greatest where the soil is damp and insuffici¬ 
ently drained. Badly attacked trees are however also to be found grow¬ 
ing on healthy well-drained soils, on the highest dykes of the polders, and 
even on estates at a fair altitude. 

The cultivation of H. brasiliensis has now been completely given up 
in Surinam. 

From the information collected by the author in British Guiana it 
is easy to foretell that the same fate, due to the same cause, is awaiting 
the rubber plantations in the Colony, for in 1919 the acreage under Hevea 
had decreased to half what it had been a few years before. 

Doth. Ulei is the pest threatening any Hevea plantations that may 
possibly be established in Brazil in the future, and as the only economic 
solution of the problem of obtaining Brazilian rubber consists in growing 
Hevea on the banks of the Amazon, the necessary prophylactic measures 
must be adopted in making any new plantations. G. T. 

343 - Vermicularra Capsid, a Dautaromycete Injurious to Capsicum 
annuum and C. frutescens, in Bihar, India. — Dastur j. f., in Memoirs of 
the Department of Agriculture in India, Botanical Senes, Vol XI, No. 5, pp. 129-144, 
pi. 2. Calcutta, 1021. 

The most serious disease of chillies (iCapsicum annuum and C. frutes¬ 
cens ), in Bihar is the die-back disease due to Vermicularia Capsid Syd., 
which causes considerable damage to the crop in years where there is con¬ 
tinuous rain or high humidity in the latter half of September and beginning 
of October. In Bihar the disease first appears at the end of September 
or in the first half of October, when the plants are mature and have begun 
to flower. It spreads rapidly from one field to another and in severe 
cases of attack, the plants are either completely killed or so badly diseased 
that the yield of healthy fruits is negligible. The first nip of the cold dry 
weather gives a sudden check to the progress of the disease which eventually 
dies away ; the plants then recover and put forth healthy new shoots. The 
critical period when the plants are subject to the attack of the disease is 
therefore of short duration, about four to six weeks. 

Plants growing under shade have been observed to suffer very little 
from this disease. Tate sown crops are also very little affected, but give 
a very poor return. Fruits that mature before the beginning of December 
become badly diseased, to the extent of about 35 %, but those ripening 
later escape the disease, the percentage of infected fruits after the middle 
of the month being negligible. 

On the stem the attack as a rule starts from the growing point or the 
Sower bud, and therefore the presence of the disease in the early stage of 
attack is marked by the withering and turning brown of the top of the 
affected branches. The plant dies back as the attack spreads downwards 
and when it reaches a fork the infection runs up the sound limb. In some 

[34!M4$j 



418 


DISEASES OF VARIOUS CROPS 


cases the attack starts, not from the growing point but from a wound on 
the stem. As the disease progresses, the infected part of the stem assumes 
an enamelled white colour and is sharply marked off from the healthy 
green bark by a black line running round the whitened area The white 
of the diseased part is punctuated by scattered, black, bristly and minute 
elevations which are the acervuli of the fungus. 

The fruits become visibly diseased when they turn red, but very 
seldom while they are still green. The first outward sign of infection is the 
appearance of a small black circular speck, generally sharply defined but 
at times diffused. The disease does not spread concentrically, but rather 
in the direction of the long axis of the pod, so that the originally circular 
spot becomes more or less elliptical. As the infection progresses, the spot 
is either diffused and black, greenish-black, dirty grey or is markedly delim¬ 
ited by a thick and sharp black outline enclosing a lighter black or 
straw-coloured area. Two or more diseased spots may become confluent, 
thereby destroying the regularity of the individual spots, but the delimiting 
black line is not always completely obliterated where the infected areas 
have united. Badly diseased pods lose their normal red colour and turn 
straw-coloured or in some cases pale white. The acervuli of the fungus 
are generally densely crowded together or else scattered; at times they 
are arranged concentrically. They project a little above the surface of the 
pod, and are bristly and carbonaceous. When a diseased pod is cut open 
the lower surface of the skin is found covered with minute, black, spherical 
elevations, which are the stromatic masses, or sclerotia of the fungus. In 
advanced cases the seeds are covered with a felt of white mycelium in which 
are embedded a few black or grey-green stromatic bodies. Infected 
seeds turn rusty in colour. 

The author describes separately the microscopic characters of the di¬ 
sease on the stem, fruit, and seed and also gives an account of the cultu¬ 
ral characters of the parasite. Cultures of the latter were inoculated with 
positive results on Chillies (seedlings grown in sterilised tubes containing 
moist plugs of cotton-wool; seeds removed aseptically from healthy pods, 
and growing points and flowers of plants raised in pots ; mature pods and 
seeds); Carica Papaya (very young flowers and fruits), Vigna Caijang 
and Dolichos Lablab (fruits); Solamim Mdongena (fruits), Citrus sp. Th<- 
inoculation experiments showed that the plants take the infection only 
when the humidity is very high. If it is reduced below a certain limit, 
the progress of the disease is checked. Negative results were obtained by 
inoculations on mango (Mangifera indica) , plantains (Musa sp.), French bean 
(Phaseolus vulgaris ), sweet peas ( Lathyrus odorata), onions (Allium cepa), 
sugar cane (Saccharum officinarum) and Sorghum vulgare . 

It was at first supposed that seed selection would perhaps play an 
important part in controlling this disease, but the desired result has not 
been obtained under field conditions. 

Experiments were also made in treating infected seeds with different 
strengths of copper sulphate solution and of formalin before sowing. The 
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rate of germination was however not higher, for it was found that the fun¬ 
gus hibernates in the seed. 

Further experiments in controlling the disease were made in 1917, 
on eight plots under Chillies. From the results obtained the following 
deductions can be drawn : The disease appears after the end of the rains 
in the first and second week of October ; it attacks plants only at a 
definite stage of their development viz, when the flowers have set, and dis¬ 
appears as soon as the cold weather starts in the beginning of November. 
Fruits maturing before the beginning of December are much damaged by 
the disease, but the percentage of infection on fruits that ripen later is 
small. It seems therefore probable that if a late-maturing variety could 
be successfully grown in Bihar, it would escape the disease. 

As the Vermicularia disease is very common on varieties of Chillies 
grown locally, tests were made of seeds from Bombay and Peshawar, 
where it had not been reported, in order to see if plants raised from them 
were disease-resistant. Unfortunately these varieties did not grow well 
at Bihar. 

The plants growing under the shade of trees or other crops suffer 
less from the attacks of V. Capsici and Choctnephora Cucurbitarum (B. 
and Rav.) Thaxt. The latter parasite had never before been noticed 
on Chillies, but caused great damage. It started from the flower or leaf- 
bud, and led to wet rot of the shoot. Moisture plays a very important 
part in the development and spread of the disease, and hence plants growing 
under shade remain healthy while those in the open are affected.' In Octo¬ 
ber and November, night dews and ground fogs are heavy and the plants 
consequently become very wet at night and remain so for some time after 
sunrise ; this high humidity is favourable to the spread of the disease. Un¬ 
der shade, however, there is very little mist or dew-fall and consequently 
the atmosphere is comparatively dry, or at least dry enough to check the 
spread of the disease. The experiments made did not yield any practical 
results from which the effect of shade upon the total yield and the per¬ 
centage of diseased fruits can be determined. 

The application of 2 cwt. superphosphate + 1 cwt. nitrate of soda per 
acre not only increases the total yield of fruits, but also reduces the per¬ 
centage of diseased fruits. It is doubtful if the use of artificial manures 
is possible on account of the present inflated prices. 

.Two applications of 1 % Burgundy mixture are enough to control 
the disease, both on the plants and on the fruits. It is possible that only 
one application, if given at the right time, might be equally efficacious. 

Healthy fruits from sprayed plants remain unspotted on drying, while 
those from unsprayed plants develop the disease. 

Better results may be obtained by a combination of the application 
of manure and spraying with Burgundy mixture. 

Tate sown chillies suffer little from V. capsici and Ch , Cucurbitarum , 

Judging from the observations of the last few years, it would appear 
that the die-back disease in Bihar becomes virulent when the humidity per- 
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centage in the second half of September (when the plants begin to flower), 
is on an average above 85. G. T. 

344 - Phyllosticta congests , a Deuteromycete Injurious to Primus triflora 
in Georgia. — Roberts, J. W., in journal of Agricultural Reward', Vol. XXII, No. 7, 
pp. 365 370, figs. 2, 1 plate. Washington, D. C., i'.'2r. 

In June 1905, near Fort Valley (Georgia) pickings were made of fruits 
and leaves of the Japanese plum ( Primus triflora Roxbg.) which had been 
attacked by a disease very closely resembling the apple blotch (Phyllos¬ 
ticta solitaria E. and E.). On May 27 1908, the disease was again observed 
on both fruit and foliage of the Burbank plum in Georgia. It was found 
to be rather common in several orchards near Montezuma, and in some 
cases caused enough damage to injure seriously the market value of the 
fruit. On May 29 1917, other Japanese plum-fruits and leaves affected by 
the same disease were found in the same locality. 

The varieties of P. triflora known as Abundance and Burbank were 
those attacked and an unnamed seedling also probably belonging to 
Pvunus triflora. 

The affected parts on the unripe fruit appear as dark-coloured raised 
areas, with fringed margins and are somewhat roughened by the presence 
of small blisters and depressions. As in the case of apple-blotch the skin 
often becomes ruptured as the fruit increases in size. On the ripe fruit 
the portions covered by pustules appear as irregular brown areas 3 to 6 mm. 
in diameter and consisting of an aggregation of 4 to 20 sunken spots, each 
of which is 1 mm. or less in diameter. At this stage, the spots have a 
peculiar light blue cast owing to the “ bloom ” of the ripe plum covering 
the brown epidermis. The diseased area is rather superficial, extending 
only slightly below the epidermis. The affected tissues become hardened 
and somewhat leathery, showing no tendency to decay. Small glistening 
pycnidia are produced in considerable numbers even in the younger spots. 
On account of its characteristic appearance on the fruit, the disease has 
been given the popular name of “ phim-blotch 

On the upper surface of the leaf blades, the spots are angular, rather 
small, brown when young, but later becoming grey or silvery in colour. 
They may be numerous, as many as 200 sometimes appearing on a 
single leaf. 

Usually one pycnidium only is present in each spot. Affected areas 
are also found on the petioles and on the veins of the lower surface of the 
leaf, especially on the midrib. On these the diseased areas are much larger 
than on the upper surface of the blade, and they are black and sunken 
Pycnidia bearing spores are present in great abundance. 

Pycnidia, apparently identical with those found in the fruit and leaves, 
were also seen in small light-coloured, often slightly sunken areas on 
the twigs. 

The cause of plum blotchdias been proved to be an organism identical 
with the, fungus originally described by Heaed and WoEF as Phyllosticta 
congesta (X911), a parasite occurnn^oja the leaves of the apple-tree in Texas., 
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In the spring of 1918, no spores were obtained in cultures, but inoc¬ 
ulations were made by spraying the young fruits and leaves of the varie¬ 
ties Abundance and Burbank with bits of hyphae and sterile pycnidia 
suspended in sterile distilled water. The results were negative in every 
case. In 1919 spores obtained from apple-twig cultures and suspended in 
sterile distilled water were applied to the fruit, foliage and twigs of “ Abun¬ 
dance ” plums. When cultures originally obtained from plum fruits were 
used, two fruits both with two typical blotches, and three leaves with 
scattered spots were found. Each of these spots bore a single pycnidium 
with the characteristic stylospores of Phyllosticta congesta. 

Like results were obtained by the use of cultures obtained from the 
leaves; one fruit showed three typical blotches with pycnidia and two 
others showed one; seven leaves were successfully infected. Prom all 
these artificially inoculated parts, the fungus was re-isolated and proved 
to be P. congesta. 

No lesions were found on the twigs. 

Inoculations made upon P. triflora with stylospores from pure cul¬ 
tures of Phyllosticta solitaria gave negative results in 1918, 1919 and 1920, 
although the stylospores were applied to fruit foliage, and twigs at fre¬ 
quent intervals throughout the spring. 

No attempts to control Plum Blotch have yet been made. G. T. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

345 - Coceida3 from the Seychelles (1). — Green, E. E., and Iaing, F., ini Bulletin of 
Entomological Research , Vol. XII, Part 2, pp. 125-128, figs. 4. Eondon, 1921. 

The list contains the following species of Coccidae collected in different 
parts of the Seychelles. 

1) Pseudaonidia iota , a new species found on the upper surface of 
leaf of Eugenia caryophyllata. 

2) Ps . aldabraca sp. n., on bark of “ Bois d'Amande " ; 

3) Aonidia obtusa sp. n., on Verschaffeltia splendida; 

4) Ceroplastes rubens Mask, on Acrostichum sp. Widely distributed 
in the Australasian region. 

5) Chionaspis subcorticalis Green, on tomatoes, and Sida sp. Hith¬ 
erto recorded from Ceylon only. 

6) Pinnaspis buxi Bouche, on Pandanus Seychellamm ; also on Areca 
catechu , an almost cosmopolitan species. 

7) Diaspis (Aulacaspis) flacourtiae Rutherf., on Flacourtia ; this 

is the first time that any figures have been given for this species, which 
was previously known from Ceylon only, where the insect was observed 
to cause irregular and conspicuous swellings on the older and mature 
branches of its host. G. T. 


(j) See also R. Jan. 191;% No. 106. {Ed.) 
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346 - A Revision of the Genus Locusta L. (= Pachytylus Fieb), with a New 

Theory as to the Periodicity and Migrations of Locusts. — uvarov, b. p.. in Bui 

letm of Entomological Research, Vol. Nil, 2nd part, pp. 135-163, figs. 8 . London, 1921 

Not less than 16 “ species ” have been described by different authors 
as belonging to the genus Locusta L. (= Pachytylus Fieb.). The number 
has however been reduced by earlier revisers, who synonymisecl many 
species, but Kirby (1910) still mentions seven distinct species. 

The author's investigations have however clearly demonstrated the 
variability of the species of Locusta to an extent far greater than might 
have been anticipated. He has arrived at the conclusion that only two 
species can be distinguished, viz., L. migraioria L. and L. pardalina Walk., 
but the latter differs from migraioria in so many important characters that 
the author has made a new genus (. Locustana g. 11.) to include it. 

From a careful examination of the interrelations between the three 
forms of L. migraioria [L\ migraioria L . danica ly., and L. migratorioides 
Rch. and Frm.), the author regards it as proved that the three forms cannot 
be separated specifically, and that they represent taxonomic units of lower 
grade than the species which must be called, according to the law of prior¬ 
ity, L. migraioria L- They are however quite distinct from each other, 
though connected by transitional forms. 

As regards the term to be applied to these forms, the author thinks 
phase (from the Latin phasa ; abbreviation — ph) to be the most appro¬ 
priate. He considers that L. migrator ioides is without any doubt the 
oldest form [“ phase ”) of the species, since its morphological and colour 
characters are far more constant than the more plastic L. migratoria , 
to say nothing of the extremely variable danica . The permanent breeding 
regions of migrator ioides have never yet been investigated, all that is at 
present known regarding them being based on the records of the occurrence 
of its swarms; these data enable it to be stated that the best conditions 
for the development of this form seem to be present in tropical countries 
with a rather damp, hot climate, but undoubtedly not in forests. Since 
on the other hand these breeding grounds seem to be yet undiscovered, 
we may presume that they are not in open grassy land, which is easily 
accessible and mostly cultivated or populated. The author is of opinion 
that they are to be sought somewhere deep in the impenetrable jungles, 
overgrown with high grasses, reeds and similar vegetation. It is a well- 
known fact that the development of L. migrator ioides in its permanent 
breeding regions is subject to periodical rise and fall, but the exact cause 
of the increase of locusts is entirely unknown. When the increase is at 
its height, large swarms are formed and the locusts emigrate to their per¬ 
manent habitats. These emigrated swarms settle down and lay their eggs 
wherever they are compelled to do so by purely physiological reasons, 
and their progeny undergoes a transformation into the solitary-living 
phase [L. danica). 

The latter phase is very plastic and easily adaptable and more pro¬ 
gressive ; it must therefore play an important part in the extension of the 
range of the species, gradually but steadily populating new regions, Being 
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a product of a mutation arising partly from some unknown internal cause, 
and partly from outer (probably climatic) influences, L . danica is naturally 
subject to sudden displays of atavism which result in the transformation 
into the ancestral phase, migratorioides. This phenomenon is no doubt 
much favoured, and often probably caused by the fact that the oviposition 
of L. danica takes place in conditions similar to those of the permanent 
breeding grounds of L . migratorioides The gregariousness of the individ¬ 
uals of this latter phase is certainly one of the causes of the rapid increase 
of the insects and their swarms, and soon, in the course of a few genera¬ 
tions, the size of the swarms reaches the maximum point, and emi¬ 
gration follows. In this way, the dispersal of the species goes on alterna¬ 
tely by the gradual spreading of the L . danica phase, and by the periodical 
extensive emigrations of L. migratorioides . As a result, the species is 
now distributed all over the Eastern hemisphere, but the distribution of 
L. migratorioides is confined to tropical regions, while L. danica goes over 
to the Palaearctic region as well, where the swarming phase of the species 
is represented by L. migratoria. This latter fact might be satisfactorily 
explained by the impossibility of finding in the Palaearctic region natural 
conditions exactly like those of the tropical breeding grounds of L. mi - 
gratorioides chiefly as regards a combination of heat and dampness. The 
nearest approach to these conditions are to be found in the great districts 
covered with reed-beds in the Palaearctic regions, the deltas formed 
by the Volga, Ural, Kouma, Terek, Arax, Sir-Daria, Amou-Daria, Ili, etc., 
discharging into the Caspian and Aral Seas and Lake Balkhash; to which 
the permanent breeding grounds of L . migratoria are now restricted. 
Though of a quite special character and in the summer recalling the tropics, 
the climatic conditions of these reed-beds are of course not tropical, and 
their effect upon the progeny of the L. danica breeding in them is not the 
same as that exerted by the tropical breeding-grounds of migratorioides . 
The reverse transformation of danica into a swarming phase does not reach 
the phase of migratorioides , but stops half-way at the migratoria phase. 
This seems to indicate that the transformation is due primarily to the direct 
influence of external conditions, its extent being proportional to changes 
in these conditions, but only precise laboratory experiments can help to 
clear up this complicated problem. 

As in the case of L. migratorioides , the development of L. migratoria 
in the permanent breeding-grounds alternates with periodical emigrations 
followed by transformation into the L . danica phase. Although the author's 
observations are far from complete, they leave no doubt that tempera¬ 
ture is a factor of the utmost importance in the movements of larval swarms 
of locusts. From observations made in the North Caucasus, the average 
temperature causing the first movements of the larvae varies from ,13° 
to 15 0 C. Under ordinary circumstances, that is to say provided the sun 
shines all day, and no unusual changes of weather occur, the swarms 
keep moving the whole day and as a rule do not feed while on the march. 

In the afternoon, when the temperature begin to fall, the velocity 
of the insects* movements decreases until the evening, when the, swarm 
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stops. It is interesting to note that this evening cessation of movement 
occurs when the temperature is again near I3°-I5° C. All the obser¬ 
vations so far made by the author have convinced him that the movements 
of the locust swarms are not determined by lack of food and hunger, as 
is the generally-accepted theory, but depend entirely on thermotrop¬ 
ism (probably negative), and on another, as yet little known tropism 
which is displayed by the tendency of each larva to repeat the movements 
of its nearest fellows and to move in the same direction. 

When the locusts are fit for flight, single individuals begin to take 
wing and fly for a short distance, often circling above the still sitting 
swarm. Whenever a locust flies near enough to another that is at rest, 
the latter is disturbed and often takes wing and flies in the same direction; 
this is again another manifestation of the same tropism which causes 
the movements of larval swarms. Sooner or later the whole swarm flies 
off. At first the insects do not take a definite direction, but as each in¬ 
dividual tries to follow its nearest fellow, a common direction of flight 
must necessarily result. If two swarms meet, they mix together and 
the swarm gradually grows larger. The larger the swarms become, 
the longer and more regular also become their flights, and at last they 
assume a definite direction, and the insects, take leave of their breeding 
region altogether. What is the cause of this emigration ? The generally- 
accepted theory is that locusts migrate from want of food. The author 
however states that, as in the case of the larvae, hunger cannot be 
the incentive to emigration, especially if we consider the physiological 
changes occurring in locusts during the period of emigration. On dissecting 
individuals taken from emigrating swarms, it is seen that the greater por¬ 
tion of the inner cavity of the body is occupied by air-sacs, which are only 
temporary organs reaching their highest development at the period of 
emigration and disappearing towards the end of this period when the de¬ 
veloping reproductive organs take their place. During the emigration, 
however, the air-sacs are enormously large and all the other internal or¬ 
gans, including the stomach, are much compressed, thus rendering the 
insect almost incapable of taking food, at any rate in large quantities. 
This assumption based upon anatomical facts, is supported also by field 
observations, for the emigrating swarms, when they stop their flight do 
not in fact feed much, though incidentally they may cause great damage 
by merely cutting the stems of cultivated plants. 

Anatomical researches reveal also that the fat-body is more developed 
in insects just before and at the beginning of emigration, and is almost 
exhausted towards the end of it. Probably locusts during this period 
live essentially on the food-reserves in the fat-body, being unable to take 
much vegetable nourishment, and consequently scarcity or lack of food 
has nothing to do with the emigration. 

In short, there is at present no possibility of explaining the emigration 
by any causes other than physiological; the development of the air-sacs 
compels the insects to fly, and this impulse is strengthened by their greg- 
arioushess, that is by some kind of tropism which makes each individual 
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keep close to its fellows and follow their movements. The reduction 
of the air-sacs and the exhaustion of the fat-body determines the cessation 
of the emigration. 

The theory of phases suggests the theoretical possibility of the control 
of migratoria by some means directed not against the insect itself, but 
against certain natural conditions existing in breeding regions which are 
the direct cause of the swarming phase. Observations made in South 
Russia show that even comparatively slight cultivation of breeding- 
regions leads to the desired changes, preventing the transformation from 
the inoffensive solitary phase ( L . danica) into the swarming phase (L. 
migratoria). 

As regards L. pardalina Walk (for which as has already, said 
been the author created the new genus Locustana) the observations 
made by J. C. Faure, in South Africa, and the author's examination 
of a large. series of specimens from the same country have proved 
that like Locusta migratoria , it has two different phases, which differ 
in colour and morphologically, but more profoundly biologically. There 
is a sort of parallelism between the variation from the swarming 
phase {Locustana pardalina Walk.) and the solitary inoffensive phase 
to which the author has given the name of Locustana solitaria. The re¬ 
lations existing between Locustana pardalina and L. solitaria as regards 
morphological characters, the coloration in the larval and the adult 
stages, and the behaviour of the insect are very similar to those 
observed by the author in the case of Locusta danica and L. migratoria. 
J. C. Faure's conclusions, which he arrived at quite independently of the 
author's work on L. migratoria , give a very strong support to the theory 
of phases as a direct cause of the periodicity of these locusts.. It seems 
that in pardalina the transformation of solitary individuals into the swarm¬ 
ing phase takes more than one generation, but the actual causes of the 
transformation are in this case as obscure as in L. migratoria. Data as 
to the migrations of the fliers and the fate of the migrating swarms of 
pardalina are not yet available. Further investigations of this problem 
closely connected with the careful study of all conditions of breeding- 
grounds, are extremely important from the point of view of locust control 
in South Africa. G. T, 

347 - Isaria Eri§talidis, a Hyphomycete living on the Dipteron, Eristalls 

ten ax, in Japan. — Yasuda, A., in The Botanical Magazine, Vol. XXXV, No. 420, 

pp. 219-221. 

This article contains a description of three new species of Isaria found 
in Japan living on insects : I. japonica , I. Cosmopsaltriae and 7 . Eristalidis. 
The last was observed on pupae of Eristalis tenax E. (European Drone- 
fly) (i), in the Province of Harima. G. T. 


{1} See R. Jan. 19x9, No, 13S. {Ed.) 
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34S - New Species of Indian Braeonidae. — eylb, g. t., Bulletin of Entomological 
Reseach, Vol. Nil, Pari. 2, pp. 129 132, figs. 2 Eomion, -1921. 

The author gives a description of the following species which are 
new to science : 

1) Microplitis similis sp. 11., a parasite of Agrostis ypsilon L., 
collected at Pusa and Sabour (Bihar and Orissa), and at Mokamah 
(Bengal) ; 

2) Microplitis eusirus sp. n., reared from Achaea janata L., at 

Pusa ; 

3) Rhogas ( Keterogamns ) percurrens sp. n. also reared from A, ja¬ 
nata, at Pusa. G. T. 

349 - Control Measures against the “ Pink Boll-Worm 55 (Gelechia Gossy- 
piella) of the Cotton Plant, in Egypt. - See No. 263 of this Review. 


350 - The Control of the Olive Fly (Dacus oleae) during 1920, in Greece. — 

Isaakides, C. A., Report of the work of the Phytopathologies 1 Service in Controlling 

Dacus during the Year 1920 in Chalcidice, Pelion and Messenia and of the results 

obtained, 48 pn., pi. 3. Athens 1021. 

In Greece, the olive-fly (Dacus oleae) causes an average annual loss 
of 25 000 000 “ okes ” of oil (1 oka = 2.755 lb), which at present price 
means a loss of 100 000 “ drachmas ” (1 drachma = g^/ u d. at par). 

For a long time and on many occasions experiments in controlling 
the pest had already been made on a small scale ; mixtures with an ar¬ 
senical base having been used with encouraging results, but it was not 
till 1920 that this method was adopted over an extensive area and for a 
really large number of clive-trees. 

Operations on a larger scale against the olive fly were facilitated by 
the institution (by virtue of law No. 1366, of 1918) of the " Olive 
Bank ” which was founded for the express purpose of providing the 
means of protecting and freeing the olive-tree from its animal and plant 
enemies. The funds of this Bank are supplied by: 1) a special tax on oli¬ 
ves and olive-oil; 2) a State grant; 3) the profits from re-selling the in¬ 
gredients, instruments and all apparatus necessary for controlling para¬ 
sites. By Royal Decree, the special additional tax is levied on districts 
which already pay the tax on olives and olive-oil and where the commu¬ 
nes have requested through their municipal councils that this tax should 
be imposed, in order that they may enjoy the advanfages offered by 
the Bank. 

The amount of this extra tax is apportioned in such a manner that 
part of the expenses of the Bank is defrayed by the State, and part by 
the olive-growers. The duties of the Bank consist in buying and distrib¬ 
uting the ingredients and apparatus, giving information respecting 
the control of the parasites of the olive-tree and in itself carrying out 
the necessnry treatments and thus setting an example to others. 

T^e^g an i sa ti 0 n and supervision of the scientific work of the Bank 
' a ^ n trusteq to the Government Phytopathological Service. 
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It was decided in 1920 to adopt the usual measures against the Olive- 
fly at Polyghyros (Chaldidice), a district where there are about 150000 
olive-trees, in the Pelion district (about 2 700 000 olive-trees), and at 
Kyparissia, Erani and Platamodes (Messinia) (about 7 000 000 olive- 
trees) , the total number of trees to be treated being 3 500 000. 

On account of their size, the territories of Pelion and Kyparissia, 
Erani and Platamodes were divided into several sections in order to fa¬ 
cilitate the control campaign. From one to four gangs of workers were 
appointed to each section, their number being proportionate to that of 
the trees and such as to allow each treatment to be applied within about 
a month. The work was directed and carried out entirely hy an expert 
Staff under the general supervision of the Phytopathological Service. 

According to the recommendations of the Service, the olive-trees 
were to be given during the 1920 season three successive sprayings, af¬ 
ter which three vessels containing the insecticide mixture should be 
provided for every hundred olive-trees 

This mixture was composed of sodium arsenite 3 % kg. ; molasses 
no kg. ; water 10 hectolitres. 

According to the instructions given, about 320 gm. of the mixture 
were to be used for a tree of average size ; it was however found at Po¬ 
lyghyros, that 250 gm. were enough, and that larger amounts scorched 
the young leaves and shoots and also the fruits, without proving any more 
destructive to the olive flies. 

In Pelion on the other hand, where the trees are larger, it was thought 
advisable to spray each tree with 320 gm. of the mixture the first time, 
460 gm. the second, and with a still larger quantity for the third. Af¬ 
ter a few days' practice, the workers are able to spray each tree with 
the required amount of the mixture and one man can treat about 800 
trees a day. In the case of the first and second sprayings, the mixture 
must be spread upon the interior of the foliage, but the third spraying 
must be directed upon the exterior of the tree, where the olive-flies are 
to be found at that time. 

In all the zone to be treated, the first spraying must be begun to¬ 
wards the second fortnight in June, the lowest lying districts and those 
most attacked by the insect being first treated. 

The second spraying begins towards the end of July and lasts about 
one month. The third treatment was'begun at Polyghyros on August 
22nd and finished on September 6 th . In Pelion and Messenia, it was 
begun early in September and prolonged until the end of the month or 
the beginning of October. In every case untreated olive-trees were left 
as controls. Difficulties of a practical nature made it impossible to place 
the three series of vessels among the trees. As the three sprayings had 
proved satisfactory and are easier to carry out than fixing the vessels 
in the trees and keeping them replenished with the mixture which quickly 
evaporates, it was decided to substitute a fourth spraying for this 
part of the treatment. This spraying began on September 21 and finish¬ 
ed on October 8 at Polyghyros and was generally adopted. In Pelion, 
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however, it lasted throughout October, but was only carried out in the 
districts most exposed to attack, this being all that was possible owing 
to the rains. In Messenia a few trees only were sprayed four times. 

In spite of all the precautions adopted, it proved impossible to pre¬ 
vent all the injuries inseparably connected with the use of the insecti¬ 
cide, though considering the extent of the area in which the control was 
carried out, the cases of burns among the workers and transport animals 
were not frequent. 

The application of the mixture with a molasses base caused the dis¬ 
appearance of ordinary flies and was also efflcacious in destroying an¬ 
other Dipteron which is injurious to the olive-trees, Lasioptera berle - 
siana Paoli, known in Greece under the popular name of “ xerovoula *\ 
On thejother hand, as was proved by special experiments, the mixture 
is harmless to bees. 

Most satisfactory results were obtained by the control operations 
carried out in 1920 in Chalcidice, Pelion and Messenia. As a rule, 50, 
80 and even 100 %, of the fruit of untreated trees was attacked by the 
olive-fly, whereas all the trees that were sprayed remained perfectly 
immune. No occurrence of “ fumagine ” was observed as a result of 
the dachicida sprayings in any of the districts where the treatment was 
adopted. 

A total of 8 341 kg. of arsenite of sodium and about 260 tons of mo¬ 
lasses were used. The cost of the treatment at Polyghyros, Pelion and 
Messenia amounted to 622 563 drachmas (1 drachma = 9 33 / 64 d . at par). 

The larger crop of better quality obtained in 1920 owing to the con¬ 
trol operations, brought in an immediate return of about 20 000 000 
drachmas to the olive-growers, while the state benefited to the amount 
of over 800 000 drachmas, this being the tax on the part of the crop that 
had been preserved from the attack of Dacus oleae . G. T. 

351 - Phihorimaea operculella in Tunisia (1). — poutiers, r.. in Bulletin de 

la Society entotnolc^ijue de France, No. 2, pp. 30-31. Paris, 1922. 

Phihorimaea operculella Zell, was found in October 1921 in Tunisia, 
but'only at Sousse, where it had been introduced a few weeks previously. 
From enquiries made on the spot, it appears that this Microlepidopteron 
was disseminated in the distiict by some thousand kilos of Maltese po¬ 
tatoes which had been put on the market for “ seed”. Under such spe¬ 
cial conditions Phihorimaea operculella might easily spread, but as a very 
small quantity of potatoes are produced in Tunisia and these are quick¬ 
ly consumed, the insect will probably have little chance of living long 
or multiplying in the country. Further the Tunisian Agricultural Author¬ 
ities have adopted certain measures of supervision which justify the hope 
that even if the pest succeeds in establishing itself in the neighbourhood 
of Sousse, it will be possible to destroy it on its first appearance elsewhere, 
or at least to prevent its spreading over a wider area. 

(1) See R . Fe?> 1922, No ( 220. (Ed.) 
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If the infected potatoes were really grown in Malta from which they 
were shipped, the fact is one of considerable interest, as Malta will in 
that case have to be added to the list of places where Phi. operculella 
is already known to work havoc. G. T. 

352 - w Potato Moth” {Pthorimaea operculella) in India. — See No. 351 of 

this Review. 

353 - Neurotom a nemo rails , a Hymenopteron Injurious to the Peach-tree, in 
France. — Faillot, in Comptes rendus des seances de VAcademie d'Agriculture de France , 
Yol VII, No. 38, pp, 827-831* Paris, 1921. 

The existence of the peach-tree orchards in the Rhone valley is 
seriously threatened by the Hymenopteron, Neurotoma (. Lyda , Pam- 
philius) nemoralis. So far the damage seems to be confined to the ter¬ 
ritory of the Communes of Saint-Rambert d’Albon (Drbme), Adancette 
(Drome) and Saint Desirat (Ardeche), but the advance of the insect is 
rather rapid. At Saint-Rambert the area of peach orchards utterly 
destroyed was three to four hectares in 1920, but rose to fifteen hectares 
in 1921, and it is probable the invasion will extend still further in 1922. 

The author, from his own observations and the information collected 
in the course of his enquiries, is inclined to believe that the first appearance 
of Neurotoma nemoralis is confined to small centres that quickly extend 
from year to year. The development of these centres should be care¬ 
fully watched and the insects destroyed before they have time to spread 
further. 

In 1921 the moths began to fly towards the end of April, but the 
chief laying season never begins before the 10th of May. The larvae 
hatch out six or eight days after the eggs are laid according to the tem¬ 
perature, and attain their full size in about a fortnight, wdien they bur¬ 
row into the soil in order to pass the winter underground. 

In 1921 the author began at Saint-Rambert, a series of experi¬ 
ments in treating the centres where the largest number of moths had 
been seen on the wing and many eggs had been deposited in the leaves. 

Experiment I. — Nicotine and soft soap: 


Nicotine (100 gm, per litre). 1 *4 litre 

Soft Soap. 2 kg. 

Water.. roo litres 


The treatment was carried out on May 16th with a knapsack-sprayer, 
throwing a jet of 2 m; the hatching out of the larvae had just commenced. 
Experiment II — Quassia amara and soft soap: 


Quassia (in chips). 1 kg. 

Soft soap. 1.500 kg. 

Water. 100 litres 


The decoction of Quassia is prepared by boiling the chips for two 
hours in several litres of water. The treatment was carried out oh the 
same estate where the nicotine had been sprayed previously. 
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Experiment III — .White hellebore powder and gelatine: 


White hellebore (rhizome). 1.250 kg. 

Gelatine. 100 gm. 

Water. joo litres 


Treatment carried out on May 14th tinder the same conditions and 
in the same orchards that had been sprayed with the other two mix¬ 
tures. 

Experiment IV. — Nicotined lime. 

A powder prepared by slaking quick lime with weak tobacco juice. 
An ordinary sulphating apparatus is used. Treatment carried out 
May 14th. 

By way of experiment a late spiaying was made with arsenate of 
lead towards the end of May, in an orchard that had suffered greatly 
from the ravages cf the insect. It was most efficacious, but unfortu¬ 
nately the use of this insecticide cannot be recommended, as the French 
law prohibits the employment of arsenical mixtures after the flowering 
season, in the case of trees bearing stone-fruit. 

The results of the spraying, as observed on May 28, were as follows : 

Peach-trees treated with nicotine, Quassia and hellebore at the 
beginning of the hatching out of the larvae : condition very good ; 

Peach-trees treated with nicotine several days after the larvae hatched 
out; less satisfactory; a fairly large number of living caterpillars 
present. 

Peach-trees dusted over with nicotined lime : little different from 
the controls. 

The formulae most to be recommended at present are those with 
a nicotine and Quassia base ; hellebore is efficacious but somewhat dif¬ 
ficult to obtain. If the trees are very severely attacked, two sprayings 
are necessary at intervals of 5 to 6 days ; the first should be carried out 
as son as the larvae begin to make their appearance. G. T. 

354 - The Coccid, Chrysomphalus aurantii, in the Colony of Kenya, East 
Africa. — Bry, F. W., in Bulletin of Entomological Research, Vol. XII, Part. I, 
pp. 103-10 4. J,ondop>, 1021:, 

The presence of Chrysomphalus aurantii Mask, on the citrus-trees 
of the Colony of Kenya was reported for the first time in 1914. It is 
known that the Coccid was introduced by at least one consignment of 
imported citrus fruit which as it was provided with a certificate of im¬ 
munity by the exporting country, had been admitted into the Colony 
without inspection. Thus it appears probable that Chrys . aurantii is 
not indigenous to Kenya. For this reason efforts were at once made to 
prevents its establishing itself in the Colony and with the hope of saving 
the citrus trees, and of preventing the pest attacking the coffee planta¬ 
tions, which are of far greater importance to Kenya than the orange and 
lemon groves, all importation of citrus fruits was at once prohibited and 
owners of citrus trees were required to destroy any that had been attacked 
by the Coccid. ■ 
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Since 1917 the citrus gardens and nurseries have been inspected, 
and the owners requested to communicate the results of their investiga¬ 
tions. It was ascertained in this way that Chrys. anrantii was widely 
distributed in the Colony, where it had attacked a large number of trees. 

The insect w T as not only found on citrus trees, but also on rose¬ 
bushes, the apple-tree, plum-tree and on sisal. 

Laboratory and field experiments have shown that so far the coffee 
trees have fortunately remained free from the pest. 

The life-cycle of Chrys . aurantii has been followed in citrus fruits, 
but unluckily the extermination of the insect appears to be practically 
impossible. Since fumigation would be too costly, spraying is recom¬ 
mended as the best means of control. G-. T. 

355 - Rh ago let is suavis 9 a Dipteron Injurious to Jugians spp., in the 

United States. — Brooks, F. D., ill United State* Department or Agriculture, Bulletin 

No. 992, pp. i- 3 , pi. 4. Washington, D. C., 1921. 

Rhagoletis suavis (Loew) probably occurs fairly generally throughout 
the area of the natural distribution of Jugians nigra and /. cinerea. It 
has been found in the following States of the North American Confeder¬ 
ation : Massachusetts, Minnesota, Indiana, Connecticut, New York, 
Ohio, District of Columbia and Virginia. 

This dipteron chiefly attacks the husks (epicarp), of /. nigra and 
/. cinerea . The author has however reared adult specimens of Rh. suavis 
from the husks of /. regia and /. Sieboldiana . Amongst these hosts the 
black walnut (/. nigra) and the Persian walnut (/. regia) are preferred 
to the others, probably on account of their thicker husks. 

In the case of /. nigra , the eggs of the parasite are usually deposited 
so late in the season that the larvae do not prevent the nuts from ripen¬ 
ing and dropping normally. Thus while apparently all the eggs are laid 
i n nuts on the trees, the development of the larvae and the blackening 
of the husks which results from their feeding takes place chiefly in fal¬ 
len nuts. In J. reg a however the eggs appear to be laid earlier in the 
development of the nuts. Walnut-trees in Maryland and Pennsylvania 
were seen shoitly before the crop ripened, to have a large percentage 
of the husks of the nuts blackened and the surface covered with a gummy 
exudation from the larval injury within. Some of the infested /. re¬ 
gia fruits drop prematurely, and others hang to the branches until af¬ 
ter the sound nuts have fallen. In nuts attacked before maturity, the 
development is arrested and the kernel becomes unfit for use. The in¬ 
jury is thus threefold : the quality of the kernel is impaired, the husk 
sticks to the shell in the hulling process and the shell itself is discoloured 
making the nuts unattractive for market. 

The author gives a detailed description of the different stages of the 
insect’s development and of its habits. 

Hitherto'one parasite only of Rh. suavis has been discovered ; this 
is a hymenopteron, Aphaerela auripes Prov. reared from the puparia 
of the Dipteron at Amherst (Massachusetts). A Rhynchote (Lopidea 
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sp.) was surprised by the author with its beak inserted through the skin 
of a black walnut sucking out the contents of a batch of freshly-laid Rh. 
suavis eggs. 

In 1920 experiments in controlling the husk-maggot (Rh. suavis) 
were made with lead-arsenate sprays during the first ten days of August 
on two groves of R. regia laden with fruit, the one in Maryland and the 
other in Pennsylvania. 

At New Windsor (Maryland), 3 pounds of lead-arsenate paste to 
50 gallons of water were used for spraying ; at West Willow 1 y 2 pounds 
of lead arsenate powder to 50 gallons of water were applied ; and some 
of the trees were sprayed with a lead-arsenate solution to which enough 
molasses had been added to give the liquid a slightly sweetish taste. 

The trees of both groves had borne the previous season but the crops 
had been seriously injured by the larvae of Rh. suavis. 

At the time the groves were sprayed the adult Diptera were appear¬ 
ing on the trees, and at West Willow a close examination of the nuts 
disclosed one batch of freshly laid eggs. 

The nuts of the trees that had been sprayed at New Windsor were 
examined and counted just before the crop was gathered, and it was 
found that only 4 % of the nuts had been destroyed by the larvae, while 
at least 60 % had been attacked the previous year. At West Willow 
it was estimated that the conditions were 75 % better than the year before 
when no treatment was given. No Persian Walnut trees were found 
near either place that were suitable for use in checking the definite resuts 
of the spraying, but a comparison of the sprayed nuts with those pro¬ 
duced by the same trees the previous season, together with the known 
abundance of the flies that appeared early upon the sprayed trees in¬ 
dicates decidedly beneficial results from the treatment. 

Adult specimens of Rh. suavis , when confined in roomy wire- 
screen cages, were also observed to feed freely on sweetened water to 
which sufficient lead arsenate had been added to give the liquid a milky 
colour though it must be admitted that these flies succumbed very slowly 
to the poison. More tests of this treatment must be made before it can 
be recommended unreservedly as an effective and sure method of control 
for this pest. G. T. 

356 - Chforyta. lybi'ca n. sp., a Rhyncote Injurious to the Vine in Libia. —■■ djs 

Bergevin, K., and Zanon, V., in VAgricoltitm Colo male, Year XVI, No. 2, pp. 38-61, 
figs. 4. Borgo S. Lorenzo, February 1922. 

In 1918, V, Zanon observed for the first time some isolated vine- 
stocks in a vineyard at Berka (Benghasi), which had yellowish second 
shoots (feminelle and sottofemindle ), although the July foliage as a rule 
quickly assumes the dark green colour of the spring leaves. 

In the following years, the vines with yellowish leaves did not occur 
isolated, but in groups scattered throughout the vineyard; and also, 
whereas at first the lighter colour of the young leaves was due to the 
presence of yellow patches, these now extended over the surface of the 

[$ 55 — 356 ] 



INJURIOUS INSECTS, ETC. OF VARIOUS CROPS 


433 


leaf which became wrinkled and curled, the edges being affected with 
necrosis, and finally fell. In addition all these second shoots were 
rachitic, and their internodes were shortened ; at the same time a su¬ 
perproduction of buds was observed. 

This affection had also been noticed in other vineyards at Berka, 
although no reason could be assigned for it until in August 1920, Za- 
non while examining a similarly affected vine on a trellis at Fuehat, 
found upon the lower suiface of its leaves a light-green Rhynchote, only 
a few millimetres in length and possessing great powers of jumping. 
After investigating all the vines that he knew to be abnormal, he became 
convinced that the affection was due to the Rhynchote which punctur¬ 
ed the leaves, thus causing them to turn yellow and fall. The puncture 
also acted as a stimulus causing the production of superfluous buds. 

Zanon suspects that the supposed outbreak of Bramble-leaf re¬ 
cently reported in Tripolitania (1) was due to the effects of the attack of 
this Rhynchote, which E. de Bergevin regards as a species new to science 
and describes under the name of Chlorita lybica. G. T. 

357 - New Species of Curculionidae attacking Forest Trees in India. — marshall, 
G. A. K., m Bulletin or Entomological Research , Vol. XII, Part 2, pp. 165-180, figs. 13. 
Eotidon, 1921. 

In this paper the author describes the following Curcuiionidae : 

1) Sympiezomias beesoni sp. n. found in several parts of the Pro¬ 
vince of Madras feeding on the leaves of young teak ( Tectona grandis), 
and in some cases defoliating the trees. 

2) Alcides dipterocarpi sp. n. bred from seeds of Dipier ocarpus ^ 
at Dehra-Dun (United Provinces]. 

3) Mecistocerus fumosus sp. n. on Pinus longifolia and bred from 
the latter host-plant, in different places in the United Provinces and 
Punjab. 

4) Rhadinomerus bombacis sp. n". bred from Bombax Malabarica , 
at Pathri, Sarahanpur (United Provinces] and at Singhbhum (Bihar and 
Orissa). 

5) Rh diver sipes sp. 11., bred from Eugenia Jaman , Shorea robusta 
and Shorea sp., in several parts of the United Provinces. 

6) Rh. malloti sp. n., bred from Mallotus philippinensis, at La chi - 
wala, Dehra-Dun (United Provinces). 

7) Rh. subfasciaius sp. n., bred from Shorea robusta and Shorea 
sp. respectively at Jhabberkhet, Dehra-Dun and Kotdrawara, Lans- 
downe Division (United Provinces), and from Eugenia sp. at Thano, 
Siwalik Hills (Punjab). 

8) Rh. buteae sp. n. reared from Butea frondosa , at Rani kange, 
Siwalik Hills (Punjab). 

9) Osphilia odinae sp. n., bred from Odina Wodier and Cassia Fis¬ 
tula, in several places in the United Provinces. G. T. 


(x) See R . Nov. 1931. No 1174. (&0 





434 


INJURIOUS INSECTS, etc. of various crops 


358 -- The Tussock Moth ( Lymantria monacha), in Valais, Switzerland. — 

Barbey, A, in Journal jorestier suisse, Year IyXXIII, No. 2, pp. 21-25, * pi. Berne, 
February 1922. 

The Tussock Moth (. Lymantria monacha), made its appearance in 
Haut Valais, in 1921, in the lower part of the Cooches Valley (Gomser- 
thol), where the Macrolepidopteron was on August 5th suddenly fouud 
to have invaded the Communal forest of Brnen. The zone attacked 
was situated at an altitude varying from 950 to 1000 metres and had 
a superficial area of about one hectare. It had been planted some 60 
to 80 years previously, with Picea (Spruce) asto 9 / 10 and Pinus sylvcstris 
(Scots pine) asto Vi 0 all the trees were in good condition at the time, 
some of the spruces having attained the height of 24 metres. 

The rains that fell towards the middle of August had hindered the 
insects from swarming and laying, but some of the moths had previously 
succeeded in depositing their eggs under the scales and within the cre¬ 
vices of the bark of the trees, choosing by preference those that had been 
severely damaged by the caterpillars. On September 15th countless 
clusters of eggs were found surrounding the lower portions of tree trunks 
of every size in the infested zone. On some trees a cluster was found 
on an average on every square decimetre. On the spruces and Scots 
pines alike, chrysalids and the remains of caterpillars and adult insect 
were discovered bearing traces of the attacks of their natural enemies. 

The most likely explanation of this invasion would seem to be the 
following: the Tussock moth, which is of sporadic occurrence in Swit¬ 
zerland, succeded in 1920 or possibly in the preceding year, owing to 
favourable meteorological conditions in penetrating into the Rhone valley 
from the basin of the Leman. Some couples of the Macrolepidopteron 
meeting in the Grengiols pass found their way, into the Forest of Brnen. 
The exceptional warmth of the spring and early summer of 1921 foliow- 
ing a very mild winter caused the eggs that had been deposited in large 
numbers in July 1920, to hatch out. It is also possible that this part 
ot the Conches Valley may have harboured this macrolepidopteron for 
years though the insects may not have succeeded before the summer 
of 1920 in laying a large quantity o£ fertile eggs. 

Orders were at once given to fell during the winter all withered 01 
ha If-withered trees having a great number of egg-clusters on the scales 
of their bark. As all trees attacked by the Tussock moth are irretriev¬ 
ably lost, these measures were adopted to prevent any subsequent in¬ 
cursion of xylophagous insects which generally act as secondary enemies, 

The infested bark must of course be scrupulously burnt, and a careful 
supervision exercised over the surroundings of the infected zone, in order 
to ascertain that the invasion has been effectively checked. G. T. 

359 -Platypus ommvorus , a Beetle Injurious to Wood, in New South Wales. 

Froggatt, V. W., in The Agricultural Gazette of New South Wales, Vol. XXXII, 
Part 9, pp. 645-618. 1 pi. Sydney, 1021. 

Platypus omnivoms Lea (the shot-hole borer), which was first re¬ 
corded from Tasmania, is widely distributed through the New South 



INJURIOUS INSECTS, ETC. OR VARIOUS CROPS 


Wales coastal forests where it is commonly known as “ brushes ”, or “ ce- 
(lar brushes 

The beetle is not noticeable during the winter months but is very 
active in December, January and February: It not only penetrates into 
the sap-wood but bores into the solid material of the logs for some dis¬ 
tance. It also attacks newly-sawn boards while drying, but when after 
exposure lor a monthorso, the sap dries out, the timber loses its attraction 
and the borers leave it alone. 

The principal timbers damaged by these beetles are beech (TYo- 
chocarpa laurina), black wood (Acacia melanoxylon) , corkwood (Scln- 
zomeria ovata ), sassafras (Dorypkora sassafras) and coachwood ( Cerate - 
petalum apetalum ). 

The general opinion of investigators is that preventive measures 
are the only means of combating insects of this type; such measures 
consist in the removal of all dead and dying trees from the forest area, 
and their destruction before the beetles develop and emerge from the 
infested wood. 

When timber has been cut and stacked it is still liable to infestation 
until it is quite dry. The beetles can, however, be kept away by the use 
of carbolised sawdust sprinkled beneath the stack and between the layers 
of boards and battens as they are stacked A 5 % solution of water 
and carbolic acid is mixed in a bucket of sawdust and the moist sawdust 
is freely sprinkled over the timber. A saw-miller to whom this method of 
treatment was recommended has had no further complaints to make 
of damage by the beetle to his timber since he has adopted these pre¬ 
cautions. G. T. 

[ 359 ] 
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GENERAL INFORMATION 

360 - The Present Position of Agriculture in the Philippine Islands. — Hernandez, a. , 
in Government of the Philippine Islands, Department of Agriculture and Natural Resources, 
Twentieth Annual Report of the Bureau of Agriculture, pp. 1-65, pi. 1 , 111 , Manila, 1921. 

There has never been greater prosperity among farmers nor has 
there been a year in which greater progress has been made in agriculture 
in the Philippines than in the year under review (1920). Many causes 
.have contributed to this result but the most conspicuous are the follow¬ 
ing : 1) The Food Campaign combined with the Rice and Maize Fund 
which has greatly stimulated increased production ; 2) the introduction 
of modem tractors and gang ploughs in the sugar-growing areas ; 3) seed 
selection ; 4) the importation of pure bred sires and consequent improve¬ 
ment of livestock; 5) the establishment and remarkable growth of 
Rural Credit among small farmers ; 6) the establishment of poultry and 
swine stations and provincial and municipal plant nurseries; 7) the in¬ 
crease in the number of farm advisers and agricultural inspectors ; 8) the 
organisation of a plant quarantine service to prevent the introduction of 
plant pests through importation. 

During the period 1910-20, there was an increase of 45 % in the 
area planted with the 6 principal crops, viz. rice, maize, Manila hemp, 
sugar, coconuts and tobacco* For the 5 years 1915-19, the average yields 
of these crops per hectare were as a whole 21 % greater than those for the 
preceding 5 year period, and the yield per hectare in 1920 was 4 % above 
the average of the period 19x5-1919, notwithstanding the damage sus¬ 
tained through typhoons and floods* This shows the advance made both 
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in area and in yield, but an even greater gain has been made in value. 
The value of these 6 crops has steadily increased from 159 055 329 pesos 
(1 peso = 50 cents U. S.) in 1915 to 687 131 502 pesos in 1920. Much 
of this increase in the value of the products is undoubtedly due to prevailing 
high prices during and after the war, but a large part is due also to the 
increase in acreage and yield. ; 

The results obtained during 1920 were significant, not only as showing 
that better methods have produced better yields, but also as evidence of 
the able manner in which the farmers continued their cultural operations 
in the face of adverse weather conditions and floods, coincident with the 
time for planting and transplanting rice, and also the shortage of hired 
labour. 

Rice (1). — The yield was 8% greater than in that of the previous 
year and 33 % more than the average for the 5-year period 1915-19. 
The production of cleaned rice amounted to 1 019 400 metric tons and 
was nearly sufficient to supply the demand for local consumption, only 
11 000 metric tons being imported. _ 

Sugar Cane. — The area planted**was 1 % less than the previous 
year (197 403 hectares in all) but the yield'was 3 % greater and the high¬ 
est hitherto recorded, the total production being 423 580 metric tons ; 
the increase in value was phenomenal and amounted to 114 %. 

An experiment is in progress to determine which''-varieties will give 
good results under the local soil and climatic conditions existing in the 
La Carlota district, with particular reference to growth of plants and ton¬ 
nage of cane per hectare. 

Analytical tests are also in progress to ascertain the commercial 
value of old and also of newly introduced varieties. 

Acclimatisation and quarantine work is being carried on., and with 
reference to the first, the varieties Cebu purple and HawaI-109 promise 
well. Seed cane propagation, distribution and demostration work have 
done much to show the Philippine planters the value of improved methods 
of cultivation. Experiments are being conducted also to determine the 
effect of wider or of closer planting on the yield of a given variety. Fer¬ 
tiliser experiments are being conducted with the Negros Purple variety 
to determine the value of lime and native fertilisers ; burned lime, cane 
bagasse ashes, farmyard manure, filter press mud or cake, copra meal 
and bat guano have been applied in varying quantities. The value of 
the “ Aquila " fertiliser and other varieties is also being tested. 

From the breeding experiments so far conducted, the young plants 
from the seeds of Hawaii-20, Hawaii-27 and Mountain ” (large, white- 
unidentified) are showing the best results. 

Maize. — The 537 135 hectares planted in 1920 gave a yield of 
552907350 litres of grain; the highest yield obtained during the past 
10 years. 


(j) See No. 409 of this Review. (E 4 .) 
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Tobacco. — This crop also reached its maximum production for the 
past io years, the yield amounting to 64 893 metric tons of leaf from 
101 123 hectares, as compared with 56 498 metric tons from 73 859 ha. 
in 1919, i. e. an increase of 15 % in production, 37 % in area and 52 % 
in value. 

General cultural and seed selection, work, acclimatisation of foreign 
varieties and other experiments have been carried on at Dammas and the 
newly established Cotabato Tobacco Station. 

Coconuts. — Thi* crop has also created a record during the year, 
both with regard to the number of trees and the production of copra, 
which amounted to 361 605 metric tons and consisted of 382 tons of 
steamed copra, 197 693 tons of smoked copra and 163 530 tons of sun-dried 
product. 

Manila hemp. — The area occupied was 559 356 hectares : 4373 
ha. more than in the preceding year. The production increased from 
148 341 metric tons to 165 081 tons. 

Tor all these crops it is anticipated that there will be a further in¬ 
crease in production with the exception of the Manila hemp, the fall in 
prices having discouraged growers. 

Among other crops, reference is made to : maguey (Agave Cant ala) : — 
with the increasing demand for substitute fibres, 30 567 hectares were 
cultivated as compared with 28465 ha. in 1919, and the production was 
18 178 metric tons as against 12 318 tons. 

Vegetables and root crops. — The total area de\-oted to these 
crops was 141 211 hectares. 

Livestock. — Steady progress has been made, showing that cara¬ 
baos (buffalos) have increased 96 % (actual numbers 1 388 244) ; cattle 
178 % (678 525) ; horses 79 % (255 380) ; hogs 90 % (3 X29 776) ; goats 
73 % (73i 849) ; sheep 89 % (168 181). 

The principal research work has been in connection with rinderpest. 
A vaccine has been prepared which will render highly susceptible animals, 
immune when given in 10 cc. doses. Calves and animals not full grown 
are given from 8-15 cc. Neatly all the inoculations so far made have 
proved successful. Experiments also with a semi-dry vaccine have given 
gratifying results. Hog cholera vaccine is being developed along similar 
lines. Immunisation experiments have been made with carabaos against 
'tetanus, to ascertain their availability as producers of anti-tetanic serum 

An account is given of the general work and administration of the 
Bureau of Agriculture and the activities of its various departments. At¬ 
tention is drawn to the excellent work done by the Demonstration and 
Extension Division which has done much to initiate the farmers into 
the modern practical cultural methods elsewhere proved successful. 

The Fibre Division has conducted a campaign throughout the year 
to improve the methods of stripping and preparing fibre for the market 
“ Prieto fibre stripping machines were operated to demonstrate the 
practicability of their use for stripping maguey and sisal. Other similar 
machines have given good results. M*. E- Y. 

[*«•] ■ 




RURAI* 

Hy&iBsrE 


44O DEVELOPMENT OF AGRICULTURE — RURAL HYGIENE 


361 “ Agriculture in Corfu, — MalamatioXOS, C. J., in UEconomiste d'Ath'nes , Year 1, 
No. 18, pp. 273 275. Athens, Jan. 19 to Feb. 1, 1922. 

The chief crop in the island of Corfu which has an area of 240 square 
miles and a population of 90 000 inhabitants, is the olive which is grown, 
on the hills. The oil is superior to the Cretan though slightly inferior 
to that of Mytilene. It is estimated that there are 2 559 000 °hve trees 
in Corfu on an area of 170 000 stremmes (42 500 acres) yielding in a favour¬ 
able year 19 312 500 kg. of oil. As a matter of fact this amount is 
rarely reached, for the methods both of cultivation and harvesting are 
poor, and moreover each year about % of the crop is destroyed by disease, 
involving a loss of about 15 million drachmas. The Ministry of Agriculture 
has taken steps to control the olive fly which is the most serious pest. 
The Berlese system has this year been applied in Corfu and an excellent 
crop is anticipated. 

There are very few oil mills of any importance in Corfu, and less 
than % of the crop is treated in modern factories, the remainder all going 
to small native mills. The result is a loss both in quality and quantity 
and the same is the case for the oil of the pomace. 

Most of the Corfu oil is sent to the Italian Riviera where it is refined 
and commands a high price. A refinery should be established in Corfu 
itself. 

Apart from the olive, the vine is also a crop of some importance, the 
wine being valued at 5 million drachmas . The quality of the wine is very 
high, but owing to the spread of mildew, due to the damp climate, the vine 
is disappearing and being replaced by hay of poor quality. 

There are a fair number of fruit trees, their product being chiefly ex¬ 
ported to Piraeus. Unfortunately the citrus plants are threatened by the 
" maladie de Poros ” (root-rot and gummosis). This is bound to spread, 
as the growers reproduce chiefs by layering. 

There is also a certain amount of production of cereals and vegetables, 
the latter being exported to Piraeus. Amongst these the potato takes 
first place, the exportation in 1921 reaching 5 million kg., of a value of 
2 500 000 drachmas . 

The cereals grown in the island are insufficient for the local consump¬ 
tion and importation is necessary. Those most cultivated are wheat and 
maize. Production could be doubled by the use of modern ploughs, 
chemical fertilisers, and tested seeds. Agricultural cooperation has thus 
a great opportunity for fruitful activity. P. C. 

362 - Fleas and the Methods of their Control. — 1. Bishop*, f. c., Fleas and Their 
Control, in Farmers* Bulletin 897, Untied States Department of Agriculture, 15 pp,, figs. 
Washington 1921. — II. Delastse, P., Au sujet d’un pidge & paces, in Bulletin de la SocitUe 
de Patholosie exotioue, Vol. XV, No. 1, pp. 39-4.1. Paris, January 11,1922. 

I. — The author describes in a popular manner the importance 
of fleas as agents transmitting infectious diseases to man (bubonic plague, 
infantile kala-azar etc.) and the lower animals (e. g. tapeworm to dogs) 
and as irritating and weakening parasites. He .also gives an account 
, of their life-history and of the means of exterminating them. 

[»1~3C2] 
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Of the known species of fleas (about 500), less than a dozen are of 
special interest as parasites of man and lower animals ; the most impor¬ 
tant are the human flea (Pulex trritans) , the dog flea (Cnetocephalus cams), 
the cat flea ( Cnetocephalus felts) , the fowl flea (Echidnophaga gallinacens ), 
and the rat flea (Xenopsylla cheopsi ), which spreads bubonic plague. 

In order to control fleas, it is necessary to remove the centres ot re¬ 
production and destroy the parasites on infested animals If the first 
operation is well carried out, the second gives but little trouble. 

Fleas breed in large numbers in heaps of plant and animal refuse 
collected in damp shady, places protected from wind and rain. Stock 
should not be allowed to come near human dwellings, all excrement of any 
kind should be removed carefully and the place where it has lain (where 
the flea larvae develop, sprinkled with salt and then liberally watered. 
The infestation of houses can be prevented b}^ keeping no animals indoors, 
taking up carpets and washing the boards, first with soap and then with 
petroleum. All the fleas harboured by domestic animals in a house can 
be destroyed by washing the hosts with dilute kerosene emulsive. This 
is prepared by dissolving 31 gm. of ordinary soap in I litre of boiling water ; 
the mixture is removed from the fire and 1 % litre of kerosene is added, 
stirring all the time ; when the compound is well emulsified, 20 litres 
of water are added. 

Fumigating houses with sulphur dioxide or hydrocyanic acid destroys 
rats, fleas and all other parasitic animals ; 50-60 kg. of sulphur must be 
burnt per 1000 cub. m. of volume. Fumigation with hydrocyanic add must 
be done with great care; the technique of the operation is described 
in the Farmers’ Bulletin 699, intitled ''Hydrocyanic Gas against House¬ 
hold Insects’ \ 

After the animal hosts have been treated and the house has been 
thoroughly cleaned, traps may prove useful. In order to attract adult 
fleas at night a small lamp can be placed in a dish of water covered with 
a layer of kerosene. Many of the insects may be caught by leaving a 
cat or guinea-pig in the room all night. The animal must be thoroughly 
washed in the morning with the solution referred to above 

To allay the irritation produced by flea-bites a 3 % solution of car¬ 
bolic acid, or tincture of iodine may be used. 

This bulletin is the second edition revised of the Farmers* Bulletin 
No. 683, November 8, 1915. 

II. — The author has used with success a light trap similar to that 
suggested by Bishopp but with oil instead of petroleum He remarks that 
the trap only acts well if the doors and windows are properly shut so that 
no external light can penetrate into the rooms. F. D. 

363 - Lathyrism (1).— Visco, S., in AM delU Reale Accademia dei Lincei, Quinta Seri*, 

Rendiconti , Classe 4 i Sciensse fisiche , matematiche e natutalt , Vol. XXX, Parts 5-6, pp. 241- 

244 ; Parts 7-8, pp. 270-279 ; Part 9, pp. 379-384. Rome, Second Half-Year, 1921. 

A series of observations made on rats fed on the flour of Vicia Ervilia 

^1) See R, July 1921, No. 701 ; R. Nov. *921, No. 1098, {Ed.) 




442 


RURAIr HYGIENE 


suggested to the author the possibility that the syndrome known under 
the name of “ lathyrism ” might be due to a lack of cereals* 

In fact one animal, which after an exclusive diet of vetch meal ma¬ 
nifested a complex syndrome, was completely and fairly rapidly treed 
from the symptoms by being fed a commercial product containing vi- 
tamines and an infusion (made with cold water) of the bran of Andre - 
pogon Sorghum. 

Pigeons given the seeds of Vicia Ervilia manifested the same 
syndrome of symptoms as others that had been fed solely on polished 
rice, that is to say, they had every appearance of suffering from avian 
polyneuritis (due to an avitaminosis), but were cured by being given 
antiberiberic vitamines. 

The rats fed upon bread made from the seeds of V. Ervilia (percentage 
composition of these seeds: nitrogenous substances 23,6; nitrogen- 
free substances 62.74; ash 3.45; water 13.15; starch 52.90; Crude 
fibre 5.50* fats 190), lost flesh continuously until they reached the 
limits beyond which it was impossible for life to be sustained, for their 
food was not sufficient for their requirements in energy, nor did it .supply 
them with the necessary amount of nitrogen. The results of the experi¬ 
ment seemed to show that the deficit in the amount of nitrogen was due 
to the absence in the feed of some amino-acid radicle. F. D fi 

364 - Flora Of Maize Flour. — Thom, C., and Ee Fevre E. f Bureau of Cliemislrv, United 

State* Department of Agriculture), in Journal of Agricultural Research, Vol. XXIi, No. 4 

PP- 179-1SS, bibliography of 8 works. Washington, 192T. 

The authors in seeking possible causes for the well-recognised insta¬ 
bility of maize meal, have found by means of cultures that many moulds 
and bacteria are generally present. The following species of moulds 
were found to be characteristic in many series of cultures ; Fusarimn sp., 
Aspergillus repens , A. flavus, A. tamari, A. niger } Citromyccs (or Peni- 
cillium section Citromyces) sp., Penicittium oxalicum, P. luteuni (several 
varieties), Mucor, sp. Rhizopus nigricans and Syncephalastmm sp. together 
with various yeasts and yeast-like fungi. Among bacterial groups, the 
colon-aerogenes group and lacto-bacilli were most abundant in fresh 
meal. Aerobic spore-formers and micrococci were always present and 
persisted in the stored product. 

Within the range of composition found in the meals of commerce no 
bacterial activity was detected. Only one grade of unbolted meal showed 
signs of mould development below 13 % of moisture. Above 13 % of 
moisture, Aspergillus repens began to be an active agent of spoilage up to 
between 13 and 15 % of moisture, according to the form of milling prac¬ 
tised. Several other species of mould are active in meal containing 16 % 
moisture, and numerous forms, including some bacteria, develop when 
18 to 20 % of moisture is found. 

Many samples of maize were extensively infected with' Fusarimn, 
Dtplodia , Aspergillus repens or Penicillum, especially in the germinal 
area and in the tip of the kernel. These portions of the kernel are remov- 

[ 363 - 3 * 4 ] 
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ed in varying degrees by different milling systems. The bolted meals 
examined showed a corresponding reduction in the number of viable or¬ 
ganisms as shown by cultures. F. D. 

365 - Suggestions for the Organisation of Stations for Agricultural Research in France agricultural 

and the French Colonies.— Revue de Botanique a p Rliquee et d' Air (culture Colonial c experiments 

Year II, Bulletin No. 5, PP* 25-26. Paris, January 10, 1922 . TIOH 

In the course of its last annual Congress August 1921, the “ Asso¬ 
ciation frangaise pour 1’Avancement des Sciences ” being convinced that: 

1) the development of agriculture in France and its colonies should be 
one of the chief factors of the economic revival of the country; 2) that 
scientific methods should be applied to the improvement of useful plants 
in France and its Colonies ; 3) that it is a proper function of the State to 
carry out the long experiments and studies necessary for the attainment 
of practical results, made the following recommendations : 

a) That the already existing Experiment Station should be main¬ 
tained and developed, and that there should be created in France and the 
Colonies, new specialised Stations for the study of the chief crops to be 
developed ; 

b) That the public establishments engaged in plant acclimatisa¬ 
tion or improvement that are already in existence, or that shall be created 
in the future (Agricultural Experiment Stations, Colonial Scientific 
Institutes), should be provided with adequate staffs and material and 
endowed with the means necessary for the continuation of their researches ; 

c) That every Experiment Station dependent upon a State Ser¬ 
vice should draw up annually, before March 31, a report giving an account 
of the experiments made and the results obtained during the preced¬ 
ing year. 

d) That the results obtained should be widely circulated; that 
popular pamphlets dealing with the chief crops of the mother country 
and the colonies should be edited by specialists, printed in large numbers 
and distributed in the schools and among agriculturists and colonists; 
finally, that large numbers of the seeds, cuttings or grafts of acclimatised 
or improved plants should be placed at the disposal of the public. 

G. A. B. 

366 - Agricultural Experiment Stations In Czeeo-Slovakia, — 1. ^griruitura' Experiment 
Stations, Bulletin of the Ministry of Agriculture of the Republic of Czechoslovakia, Year III* 

No. 1, p 6 . Prague, January i, 1922.— The Budget of the Ministry of Agriculture 
( 1922 ). Ibidem .— III. The Sale of the Stock of Chemical Fertilisers at the Ministry of 
Agriculture, Ibid, p. 5. 

I. — In Bohemia, Moravia and Silesia, there are 25 Experiment 
Stations devoted to or very closely connected with Agriculture. They are 
supported either by the State or by autonomous Societies. There are 
in addition some private Stations. 

Most of the Stations have their headquarters in Prague, and this 
applies to the following which are subordinate to the Chamber of Agri- 
'Culture : the Physiological Station, Experiment Station of Chemical Fer- 
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tilisers, Station of Agricultural Bacteriology, Institute of the Dairy In¬ 
dustry, Experiment Station for Testing Agricultural Machines, Soils 
Bureau, Station of Agricultural Chemistry, Institute of Agricultural Book¬ 
keeping, and the Seed Control Station. There is a large Provincial Agri¬ 
cultural Experiment Station at Brno in Moravia, which had a budget 
of 1187 600 crowns in 1922 ; it is supported by an Administrative Com¬ 
mittee (an Autonomous Body), and includes several sections. When its 
organisation is complete, this Experiment Station will be one of the largest 
in the world. The above Committee also supports an Institute for Plant 
Improvement, at Prerov (Moravia). 

Experiment Stations are also attached to most of the Agricultural 
Colleges, as for instance at Tabor, to which are annexed ; the Agricultural 
Experiment Station, the Machine-Testing Station, the Station for the Cul¬ 
tivation of Forage Plants and the Phytopathologieal Station — at Pond- 
nice; the Station of Agricultural Chemistry, and the Phytopathologieal 
Station — at Plzen; the Dairy Industry Station — at Chrudim; the 
Plant Improvement Station — at Kromefiz ; the Dairy Industry Station 
— at Prague, the Distillery Industry Institute and the Scientific Brewery 
Institutes. These two last Stations are annexed to special private schools, 
while a Carpentry Institute forms parts of the Technical College of 
Prague, etc. 

In Slovakia, the Government has instituted Stations at Bratislava, 
Kosice and St&vnice. 

Arrangements are being made for the organisation of other Experi¬ 
mental Stations for the different branches of Agriculture (pisciculture, 
aviculture, sylviculture, improvement of cattle breeds). At the present 
time, the Nem-Brod Potato Cultivators* Union is engaged in organising, 
with the assistance of the Ministry of Agriculture, a special Station on the 
Valecov estate. 

All the Czech Experiment Stations are united in a Federation having 
its head-quarters in Prague. 

In conclusion, there are the private Experiment Stations ; the Sugar 
Industry Station in Prague — the Dobrovlee—- Sem&iee Station for 
the Improvement of Seeds especially those of the sugar-beet, the Joint 
Stock Company " Thum-Taxis ” which'deals with the agriculturists 
of the different districts of Bohemia, and exports a considerable 
quantity of sugar-beet seed — the Stations of Chlumec (Nolc-Dreger), 
Nalfov, etc. 

II and III. — The Ministry of Agriculture has included in its 1923 
Budget 18 514 427 crowns for Experiment Stations, and 31 399 941 crowns 
for Primary and Secondary Schools of Agriculture; the .support of the Agri¬ 
cultural Colleges devolves upon the Ministry of Education. In addition 
the profits from the stocks of chemical fertilisers on sale at the Ministry 
of Agriculture will be employed for the foundation of an Experimental 
Institute of Agriculture and Sylviculture, the Agricultural Museum and 
other objects of importance to agriculture. 


a a. b. 
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367 - The Standardisation o f Fi eld Ex pe rf men ts. — wiancko, a. t. , ajrxy, a.c., Salmon. 

S. C. (Committee on Standardisation of Field Experiments), in Journal‘ofthe^Amencan 
Society of Agronomy , Vol. XIII, No. 9, pp. 368-374* bibliography. Lancaster, Pa., Ja¬ 
nuary 2 8, 1922. 

The Committee appointed by the American Society of Agronomy 
for standardising the methods of conducting field experiments has for 
many years been making a careful study of the question. Information 
concerning the practice of the majority of the Experiment Station workers 
in the United States has been collected. With the data at hand, the 
Committee now feels that the Society of Agronomy should begin to define 
and adopt certain standards for locating, laying out and conducting the 
ordinary kinds of field experiment. 

The great variety of conditions under which field experimental work 
must be done makes it impossible in certain respects to lay down any 
but very general rules. Some guiding principles can, however, be fixed 
in order to make such work more uniform and the results more accurate. 
The chief points in the authors' paper may be summarised as follows : 

Recommended standards for field plot experiments in soil 
fertility. — In each locality, one type only of soil should be represented 
in any one experiment; it is therefore necessary before beginning the ex¬ 
periments to ascertain the uniform character of the piece of land chosen ; 
topographically--, it should be reasonably level and slope in one direction 
only ; otherwise special precautions must be taken to prevent soil-washing. 
When artificial drainage is required, the drains should be so arranged 
as to influence all plots alike. Where irrigation is practised, provision 
must be made to water all plots at the same time and at the same rate. 
While the size of the plots must often be governed by the number of plots 
required for the particular experiment, and the amount of land available, 
twentieth-acre to tenth-acre plots will usually be found the best where 
horse and machine labour axe to be used. Tong, narrow plots laid out 
crosswise to the greatest soil variation are preferable to square or oblong 
plots as these are more likely to show important differences in soil fertility. 
The four corners of any series of plots should be indicated by permanent 
marks. Check plots receiving a uniform soil treatment to maintain them 
in a reasonable state of productivity should be regularly distributed 
throughout the series. At least every fourth plot, preferably every third, 
should be such a check plot in each series, and one or more untreated 
plots should also be included. The complete series of treatments should 
be repeated as many times as there are crops in the rotation employed. 
In all soil fertility experiments, the plots must be separated by untreated 
interspaces at least 3 ft. in width, and the entire series of plots should be 
surrounded by regularly planted side and end border strips to be cut off 
at harvest time. Only high quality acclimatised seed of standard variety 
should be used and it must be uniformly treated. The calculation of in¬ 
creases due to treatment should be based on the assumption that the 
difference between the two checks is uniformly progressive. All cultural, 
operations, except ploughing, should be conducted lengthwise of the plots. 

i**n 
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to prevent all possibility of moving soil or fertiliser from one plot to another. 
Ploughing should however usually be crosswise of the plot, and hill-plan ted 
crops may be cross-cultivated. Yields ought usually to be determined 
by harvesting and weighing the produce of the entire plot ; the produce 
must be uniformly dried before weighing. Should this have been omitted, 
the moisture content ought to be determined and proper corrections 
made before recording the weights. 

Recommended standards eor field experiments with farm 
crops. — All seeds used for planting must be of known vitality and free 
from mixture, weed-seeds and contamination or infection by disease. The 
soil for experimental plots ought to -be as nearly as possible of the type 
prevailing in the area where the data from the crops grown on them are 
to be applied. As a rule, relatively long and narrow plots are to be pre¬ 
ferred, but they must be sufficiently wide to allow for the removal of border- 
rows (2 in the case of cereals and 1 for intertilled crops). Practically, 
5 ft. or more is a good width for plots planted with small grains and for¬ 
age crops; in the case of intertilled crops, sufficient width must be allow¬ 
ed for 4 rows. Adequate repetition of varieties or treatments renders un¬ 
necessary the use of check plots. In fact the number of years a test is 
continued together vith the number of plots devoted to any one variety 
or treatment, and the size of the plots are in definite relation to the prob¬ 
able error for any particular test. When single plots of varieties or 
treatments are used, the probable error will average lower on tenth acre 
plots than on plots of smaller size. The increase in probable error is how¬ 
ever relatively small when the decided reduction in size of the plots is 
considered. By repeating varieties or treatments a .sufficient number 
of times on regularly distributed plots of any size adapted to the purpose 
of the experiment, the probable error for the test may be reduced to any 
point considered necessary. For ordinary conditions, from 2 to 5 repeti¬ 
tions are recommended; 2 plots of any variety or treatment, continued 
through 4 years, or 3 plots continued for 3 years, should be regarded as 
the minimum. New varieties and cultural methods or treatments materially 
different from those in common usage should not be recommended for 
general use, unless supported by at least 3 years of repeated and carefully 
conducted experiments within the area for which the recommendations 
are made. 

To the article are appended additions to the bibliography published 
in 3 previous issues of the Journal of the American Society of Agronomy. 

0 . A. B. ’ 

368 - Experimentation and Yield of Cotton, Sugar Cane, Bay Trees, and Other Crops 
in Montserrat, West Indies. — Imperial Department of Agriculture for the West Indies, 
Report on the Agricultural Department , Montserrat 1019-20, pp. 1-40 4- tables. Bar- 
bados> 1921. 

I. Cotton. — As the result of successful cultivation of the strain 
H23 from 1916-19, further tests were made which proved the undoubted 
superiority of this strain as regards cropping qualities. This is evident 

[S«T-S«S] 
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also from the comparative data referring also to strains H9 and Dx. Spec¬ 
ial note is made of the particularly good results obtained with type H23- 
2-13 which gave a yield at the rate of 921 lb. per acre. Special work was 
undertaken to analyse the characters of the individuals of this strain for 
the purpose of securing mother plants as starting points for a new race with 
an efficiency above the average of the type. Data relative to the lint length, 
seed weight, lint index, lint and seed-cotton per boll, percentage of lint, 
bolls per lb., seed cotton and average number of loculi per boll are given. 

New selections are also being made from the H9 strain and several 
new crosses have given interesting results. 

Comparative trials with St-Vincent, Montserrat and St. Kitts cottons 
are reported and it is noted that the types were placed in the above 
mentioned order of merit after ginning and forwarding to the factory for 
spinning tests. 

From the 3 200 acres planted in cotton the total yield amounted to 
548 334 lb* of lint, i. e. an average of 171 lb. per acre. The practice 
largely followed was to leave two cotton plants per hill instead of one, 
and as the results proved most satisfactory, this method is most likely 
to be followed in the future. 

A certain amount of the cotton seed employed, showed lack of via¬ 
bility, and it is advised that as non-viability is due to fermentation or 
heating of seed-cotton in bulk after picking, seeds which are to be reserved 
for sowing should be exposed for a longer time to the sun. Trials have 
shown that if exposed for one week, seeds have proved as viable as when 
brought from the field. 

The type of cotton now cultivated appears to be remarkably free 
from attacks of bacterial disease in its various forms, and where the 
second crops were harvested early, the damage from cotton stainers (Dys~ 
dercus spp, and Oxycarenus spp.) was negligible ; late planted areas how¬ 
ever suffered badly from attack. 

II. — Sugar Cane. — Comparative trials were made with 22 va¬ 
rieties of cane. Samples of each variety were crushed and the juice, 
preserved with formalin, was sent for analysis To the Government Labor¬ 
atory at Antigua. The field results together with the results of chemical 
examination are given in tabular form. First on the list as regards suc¬ 
rose value comes the B.Hxo (12) with an average return of cane per 
acre for 2 years of 31.25 tons, giving the average amount of sucrose per 
acre as 8 180 lb. The next, namely Scaly Seedling gave a somewhat 
higher average for canes, viz. 33.6 tons, but a lower sucrose production, viz. 
7 370 lb. These two varieties stand first also in the records made as 
regards the ratoon canes. In 1920 the first mentioned gave 18.1 tons of 
cane per acre and the second 11.5 tons. 

The success obtained with this new variety B, H. to {12), confirms 
the results obtained in other West Indian islands. 

Ill — Bay trees {Pimento, acris) (1). — Reaping of the leaves 

(1} Reproduced in Azricttltural New*, Vol. XX, No. 503? p.246. Eondoa, Aug. 6,192 1 • {Bd,) 
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for distillation has been in progress since 1911 and has continued syste¬ 
matically up to the present time (West Indian Bulletin , Vol. XV, pp. 176- 
197). During the 1919-20 season 52 distillations were made and samples 
of oil from each distillation (100 cc) were submitted to Antigua for exam¬ 
ination. The average yield of oil per 100 lb. of green leaves was 17.3 oz.; 
the phenol content varied from 48 to 63 %. It is interesting to note the 
rise in yield from 1368 lb. green leaves in 1911 to 8020 lb. in 19x9 and the 
rise in value per acre from £7 to £60. Frequent distillations were made 
throughout the year to ascertain the most favourable season for carrying 
out these operations. Details may be found in the Annual Reports of 
the Botanic Station. 

The best average results as regards oil yield were obtained between 
January and July, but this has been attributed to the dry weather pre¬ 
vailing at this season. 

As regards the quality of the oil as indicated by the specific gravity 
and the phenol content between which a certain correlation is evident, 
the best results were obtained between March and October. 

In consideration of the fact that only fully developed leaves have 
been used for distillation, nothing has been attempted when the trees 
were making new growth. The bay trees on the experiment plot are so 
treated that collections of leaves can be made from ground level, the trees 
being sawn off and the leaves stripped later. It has been found satisfac¬ 
tory to cut down the trees once a year. 

Further investigations must be made as to the right conditions of 
the leaves when collected as results have been disappointing in cases when 
very old leaves have been collected. 

IV. Minor crops: i. Yams (Dioscorea spp.). — Experiments were 
made to ascertain the advantage of staking the haulms, and results showed 
an average gain of nearly 100 % over unstaked plants. The heaviest 
cropper on the average of 3 years’ results proved to be the variety Antigua 
Lisbon with an average yield per acre of 23 267 lb. ; this variety is also 
of good cooking quality. 

2. Sweet potatoes. — Data are given for the average results 
of, the 16 varieties tested. The variety Red Bourbon gave the highest 
yield the average yield per acre being 13 258 lb. 

3. Datura Metel . — Dried leaves and ripe seeds of this local plant 
have been submitted for examination to the Imperial Institute, London 
to determine the commercial value of the product as a source of scopo¬ 
lamine. Manufacturers reported that satisfactory results were obtained 
with the leaves and on treating 250 lb. a yield of 0.518 % of crystal¬ 
lised hyoscyamine and 0.0542 % of hyoscine was given. The proportion 
of hyoscyamine and scolopomine in the seeds is evidently variable, approx- 
imately in the ratio 8 : I and this appears to be the first recorded instance 
in which the hyoscyamine was the predominating alkaloid to such a pro¬ 
nounced degree. The commercial value of the seed is, however, of a 
doubtful nature, as other available materials contain larger proportions 
of these alkaloids. 



AGRICULTURAL INSTITUTIONS — AGRICULTURAL METEOROLOGY 449 


4. Momordica cochinchinensis . — A limited number of plants were 
raised for the first time, and the seeds obtained were sent to Antigua 
for analysis of the oil content. The seed was composed of shell 38.1 % 
and kernels 61.9 % ; the former contained 0.80 % fat and the latter 
52.06 %. The fat obtained was of the consistency of castor oil. 

5. Wind-break plants. — The results obtained with the following 

plants are reported. White cedar ( Tecoja Leucoxylon), Machineel (Hip- 
pomane Mancinella ), Spanish ash or oak (Inga laurina) , Galba (Calophyllum 
Calabd ), Angelin (Andiria inermis ), Bread-and-cheese (Pithecolobium Un- 
guis-cati) and Pimenta acris. M. L. Y. 

369 - The Establishment of the West Indian Agricultural College in. Trinidad. — in 

Agricultural News , Vol. XX, No. 512, pp. 385-386. Barbados, Dec. 10, 1921, and The 
Louisiana Planter and Sugar Manufacturer , Vol. LXVIII, No. 6, p. S3. New Orleans, 
Feb. 11, 1022. 

The object of the establishment of the West Indian Agricultural Col¬ 
lege is to promote the study of agriculture in the Tropics and to provide 
instruction in the cultivation and marketing of tropical products of every 
kind, including sugar, and its by-products, rum, molasses, cacao, coffee, 
cotton, cocoanuts, rice, citrus fruits, etc., dye weeds and all vegetables, 
mineral and marine products of the British West Indies (including British 
Guiana and British Honduras) ; to make full provision for research work 
and for the training of scientific investigators in matters relating to trop¬ 
ical agriculture, with a view to creating a body of expert agriculturists 
capable of founding, establishing and maintaining other colleges, etc., of 
a similar nature. 

Further information as regards the development of the College, the 
various ways in which West Indian natives are likely to benefit etc. 
•will be forthcoming. M. L. Y. 


CROPS AND CULTIVATION 

370 - Studies on the Reduced Yield of the Chief Farm Crops, especially as caused by 
Adverse Weather Conditions in the United States. — Valcrbn, v. n., in u. s. 

part, of Agric., Bull. No. 1043, Office of Farm Management Varm Economics, pp. 1-29, 
Washington, January 1922. 

The frequency and intensity of adverse weather conditions. 
— It is well known that the great variations observed in the yields of 
cultivated plants are due to unfavourable weather conditions, plant dis¬ 
eases and animal pests. In order to be able to estimate the loss entail¬ 
ed, the author lays stress at the outset on the necessity for a clear definition 
of the terms “ loss ” or “ damage ”, when used in connection with crops. 
The expression “ crop damage ” should be applied to a loss caused by the 
inferiority of a crop yield in a given region to the maximum owing to 
unfavourable weather conditions, whereas the. term “ financial loss ” 
ought to be reserved for cases where the loss was not only crop damage, 
or a diminution in yield, but a financial loss on the season's operations. 
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Let it be assumed that 3 farmers (X, Y and Z) are engaged during 
a given year in producing wheat by dry-farming methods in three scmi- 
arid regions of the West, and that the average yield in each of these re¬ 
gions for the last 20 years has been 8 bushels an acre which would be suf¬ 
ficient to cover all proper charges. In exceptional years, 35 bushel yields 
have been harvested on each of these farms. 

If in the district where X works average conditions prevailed 
throughout the year and he actually reaped an 8 bushel crop, he has had 
neither profit nor loss, though his prospects were early reduced by natural 
causes. If the climatic conditions had been entirely favourable, he 
would have reaped 35 bushels per acre. Where Z was fanning, all the 
conditions remained highly favourable, until within two weeks of harvest 
time, when a hailstorm destroyed 60 per cent of his crop, which gave an 
actual yield of 14 bushels per acre. In this case there is no financial loss; 
the farmer realised a profit in as much as 8 bushels per acre covers all 
charges. 

On the other hand the crop was undoubtedly damaged by the hail, 
and if he had insured it, he would have been entitled to an indemnity 
equivalent to 60 % of his insurance per acre. 

Finally Y, who because of frosts and drought leaped no harvest 
whatsoever suffered, a loss equivalent to his entire expenditure of la¬ 
bour and capital chargeable to the year’s operations ; and this is a case 
of true “ loss ”, 

Even after this attempt at clear definition, one of the terms, “ crop 
damage ”, still retains a vagueness which it seems impossible entirely 
to remove. It implies that the best crop yet harvested was perfect hav¬ 
ing suffered no damage of any kind, whereas it may well be questioned 
if any such crop has as yet been reaped. It is also obviously impractic¬ 
able to arrive at any figures representing the “ crop damage ” for a 
larger area, or for the country as a whole. 

In order to obviate these difficulties and to make it possible to work 
out approximate figures for the amount of crop damage, from various 
causes, the United States Department of Agriculture has arbitrarily 
assumed that a crop exceeding by 10 % the normal yield is a perfect crop. 
The normal yield is defined as the yield which has been observed by the 
crop-reporter actually to occur over extended areas in the ratios used 
in reporting on crop prospects as well as crop damages from different 
causes. 

The difference between a perfect or “ no damage 99 yield and the ac¬ 
tual yield, is the measure of “ total crop damage About 12 years ago 
the United States Department of Agriculture began to require of its thou¬ 
sands of crop reporters in all parts of the country estimates of the per¬ 
centage of damage caused by adverse weather conditions. The returns 
were to be expressed in % of the normal crop and calculated according 
to the standard indicated above. 

The crops covered were: maize, wheat, oats, rice, barley, flaxseed, 
potatoes, tobacco, hay and cotton. Table I gives the data relating to 

*• ; 
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the 3 leading crops : wheat, maize and cotton. The figures represent the 
average annual damage during the decade 1909 to 1918 in the 6 great 
geographical divisions of the United States : North Atlantic, South 
Atlantic, East North Central, West North Central, South Central and 
Far West (See figure). 

The purpose of Table I is to bring out the relative importance of 
the different risks or causes of damage with reference to each of the crops 
enumerated for the country as a whole, as well as for the various geograph¬ 
ical divisions. Thus in the case of maize, deficient moisture was the 
most dangerous risk, not only for the country as a whole, but also for 
all the geographical divisions ; after drought come excessive moisture,, 
frosts, insect pests and hot winds. 



The figures in Table II represent, not only the relative severity of 
the risks or causes of damage, in each case, but also the importance from 
the point of view of the acreage or volume of the given crop in the division 
or the country as a whole. 

It is evident that the data given in the two Tables cannot always 
correspond. Thus according to Table I an average of 1.12 % of the 
maize crop was lost annually through hail, which was a higher percentage 
of hail damage than occurred in any of the other 5 divisions, but owing 
to the relative unimportance of the maize crop in the Far West, the total 
hail damage was only 300000 bushels. 

On examining Tabic H it is seen that deficient moisture is again the 
chief cause of crop damage for each of the crops mentioned; excessive: 
moisture, however, ranks second for maize, oats, rice, tobacco , and hay, 

pm} 
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Table I. — Average Annual Crop Damage (in % of Normal Yield ) 
by Geographic Divisions for Decade 1909-1918. 
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by Geographical Divisions for Decade 1909-1918. 
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In the case of wheat on the other hand plant diseases are the second most 
important cause of damage with insect pests thiid ; the same holds good 
for potatoes. In the case of barley, hot winds come second as a source 
of damage, while cotton insect pests occasion almost as much damage 
on the average as deficient moisture. 

Expressed in terms of dollars, the average annual crop damage du¬ 
ring the n-year period was 2620 million dollars, with a minimum of 2054 
million dollars in 1912 and a maximum of nearly 3066milion dollars in 1918. 

It must however always be remembered that these figure^ do not 
represent the actual monetary loss to farmers, but loss due to adverse 
weather conditions and already taken into account in judging of the ex¬ 
pediency of the agricultural undertakings. 

Elimination or reduction of risks. — Self-Insurance — One 
of the best ways of avoiding damage due to bad weather is to avoid mo¬ 
noculture which exposes the farmer to the risk of losing the results of 
an entire year's work from a single catastrophe. If he invests part of 
his capital and labour in live stock or in a variety ol crops, it is highly 
improbable that all his sources of revenue or branches of activit}^ will 
be affected m one and the same year. Many bankers in regions where 
a one-crop system has prevailed now insist as a condition of granting a 
loan to the farmer that he shall use a safe-cropping system. 

Another way in which the farmer can reduce the risks of crop damage 
caused by weather is by making a study of the climatic conditions of the 
region and adjusting the planting, and hence the growing seasons of his crops 
to tile weather. At Grand Rapids, Mich, for instance, the average date of 
the last killing frost in the spring is May 11, while the average date of 
the first killing frost in the autumn is about Oct. 8. This gives an aver¬ 
age of 150 days without frost. Weather Bureau records further indicate 
that 5 times in 20 years the date of the last destructive fiost in the spring 
has been xo or more days later than the average, and that 4 times in 20 
years, the date of the first killing frost in the autumn has been 10 or more 
days earlier than the average. The period absolutely free from severe 
frosts, is thus reduced to a maximum of 130 days. The injurious effects 
of frosts could be reduced to a considerable extent, if the farmer adjusted 
his dates of planting to the local climatic conditions and selected the 
varieties of his seed with due regard to these conditions. 

What has been said about frost applies also to drought, excessive 
moisture and other climatic dangers. 

Contracts of Insurance . — Tables I and II give a general idea of 
the risks and losses to which the producer of crops is exposed independ¬ 
ently of his skill or forethought. Even after many of these risks have 
been reduced or eliminated by the principles of self-insurance already men¬ 
tioned there remains a large element of risk that can only be adequately 
met by a reliable contract for indemnity, or in other words by insur¬ 
ing the crop. In 1917, the first attempts at crop insurance were made 
by three joint-stock fire-insurance companies in Montana, North Da¬ 
kota and South Dakota, The insurance covered all the risks to which 

1*1 Q]' 
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crops are subject, with the exception of fire, floods, “ winter-lull ” and 
neglect. Under this insurance, the farmer insures his wheat at 7 dollars 
per acre. In the case of partial loss, the Company paid for wheat 1 dollar; 
flax 1.75 dollars ; rye 70 cents ; and oats, barley and spelt 50 cents a 
bushel. These first attempts at general crop insurance proved rather 
disastrous for the Companies that undertook them, owing in part to the 
severe drotight that occurred in large sections of the States named. 

In 1920 new crop insurance policies were issued guaranteeing the 
farmer against frost, “ winterkill ”, flood and drought, damage due to 
fire, hail, wind, tornado’ and failure of seed to germinate being excluded. 
Unlike the 1917 contracts the policy does not place a fixed value on the 
grain harvested, but provides instead for a valuation on the basis of market 
price at the time the conti act is signed. The Companies were again 
severely hit in this case because of an unexpectedly heavy fall in prices. 

In a third and still more recent type of policy, the amount of insurance 
to the acre is based on a certain percentage of the average yield during 
the past 5-year period, this being translated into dollars by assigning to 
it a value based in the price prevailing during this period. 

Thus a farmer, who had averaged during the past 5 years 48 bushels 
of maize per acre, may be offered insurance, for an amount equal'to the 
value of about 36 bushels at the average price for maize during the past 
5 years. This form of insurance is certainly more favourable to the Com¬ 
panies than either of the two preceding forms from which it differs in 
the following inportant points : 

1) In the case of total destruction of the insured crops, the Com¬ 
pany agrees to pay 75 % of the cost of the field operations actually per¬ 
formed, such indemnity not to exceed 75 % of the total insurance. 

2) The indemnity shall in no case exceed the actual value of the 
lost produce. 

Principles of crop insurance. — The author criticises the differ¬ 
ent forms of insurance and after considering the question from different 
points of view, summarises his conclusions as follows : 

1) The insurance must cover only such crop damage as will result 
in serious financial loss to the farmer. For establishing the reasonable 
amount of insurance per acre, the average yield and price for a series 
of past years is perhaps the best basis. Further the acreage of a given 
crop, if not the entire farm, must be insured as a single unit and adjust¬ 
ment made on the basis of average yield of such acreage. The total loss 
of crop on one or two acres out of a hundred is not a serious loss, if the 
acreage as a whole gives average returns. 

2) The insurance must cover any and all risks which are beyond 
the farmer's control. Insurance which protects against certain risks and 
leaves the insured exposed to to J al loss from others beyond his control 
is not an effective crop insurant . 

3) In no case must the insurance protect against loss fronx care¬ 
lessness or negligence on the part of the insured. Such protection is* 

*, 
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contrary to sound principle and inimical to the best interests, not ouly 
of the company, but also of the insured and of the public in general. 

4) The premium or cost of insurance must bear a reasonable re¬ 
lationship to the value of the protection that it purchases ; the expenses 
item in the expenditures of the insurance organisation should absorb 
only a small part of the premiums collected ; the profits of the Company 
must be moderate and the bulk of the premiums must be available for 
the payment of current claims, or accumulated to form a reserve fund 
for payments m respect of future losses 

5) The method of estimating loss must be such that the insured 
will receive indemnity for crop damage in such sums as he is led to 
expect from the figures indicating the amount of insurance per acre. 

6) Provision should be made for an early valuation in case of the 
total failure of an insured crop, or such an approximation to failure that 
it would not pay? to mature and harvest the crop. In all cases, the in¬ 
demnity 3 ' should not exceed the value of the labour and other costs, in¬ 
cluding rental that have been actually lost. 

7) All claims involving only partial damage should as far as pos¬ 

sible be left until after the crop has been harvested and made ready for 
market so that the quantity and grade can be determined. G. A. 


371 - The Control of the Effects of Wind by Means of Plant Wind-Breaks in Trop¬ 
ical America* — The Journal of the Board of Agriculture of British Guiana , Vol. XV, 
No. 1, pp. 25-26. Demerara, January 1922. 

Wind-breaks not only protect plantations from the mechanical ac¬ 
tion of strong air currents, but also against excessive evaporation and 
transpiration of the soil and plants, phenomena which are promoted and 
increased by wind. 

The species recommended for wind-breaks in the Antilles and Gu¬ 
iana are those belonging to the genera Ay alia and Hibiscus — Calophyl - 
lum Calaba (“ Galba ”) — Marnmea americana — Eugenia caryophyl - 
lata (clove-plant) — Swietenia macrophilla (Honduras Mahogany?) — 
Mangifera indica (mango) — Cinnamomum Camphor a (Camphor) — 
Eugenia malaccensis (jambosa of Malacca). 

All these plants make a thick and very high screen, and some of 
them, such as the camphor tree and clove plant, have also an economic 
value, while others {Eugenia malaccensis , Mangifera indica , Mammea 
americana) bear edible fruits. G. A. 


372 - Effect of the length of Bay on the Differentiation of Characters of certain Lu¬ 
cerne Varieties and the Possibility of Utilising this Phenomenon as a practical 
Means of Identification. — Oakley, R. a., and Westover, H. L., in Journal of Agri¬ 
cultural Research, Vol. XXI, No. 8, pp. 599-607, pL 111-121* Washington, Jnly 1921. 

When the seed of Peruvian, common Kansas-grown, Grimm and 
Turkestan lucerne is sown in the early autumn in the approximate lat- 
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itude of Washington, the seedlings at an early stage develop character¬ 
istics that make it easy to distinguish the different varieties from one 
another. 

Peruvian lucerne produces erect, sparsely branched seedlingvS of 
greater height than the other varieties. They are also more nearly uni¬ 
form. The Kansas seedlings are very similar to those of the Peruvian 
variety, but are not nearly so tall and show a greater tendency to send 
out basal branches. 

The Grimm seedlings are still shorter, more branched and less erect. 
They also showed more variation. 

Medicago falcata has yellow flowers, very short stems and a rosette¬ 
like habit. i 

Seedlings from spring sowings at Washington or further north, do 
not develop differences that are apparent to the untrained eye. 

. At first it was thought that the temperature of the autumn days 
was responsible for the striking differences shown by the lucerne seedlings, 
and it was only after the publication of the results of Garner and Al¬ 
lard's work on photoperiodicity that it was thought advisable to make 
a test experiment for the purpose of determining whether the difference 
between the autumn and spring seedlings was due to the length of the 
solar day rather than to temperature. 

Three series of small plots were sown on January 20, 1921 with the 
seed of Peruvian, Kansas, Grimm and Turkestan lucernes, and also with 
Medicago falcata. One series was left under normal conditions. In 
the case of the second the duration of the day was shortened by placing 
a light-excluding box over the plot from 4 p. m. to 9 a. m. The dura¬ 
tion of the light was lengthened for the third series by turning on an in¬ 
candescent light at dusk and turning it off at 11 p. m. 

The seedlings grown under the normal and shortened day behaved 
essentially like those from sowings made in the autumn. In height the 
varieties are ranged as follows : 

1) Peruvian i 2) Kansas ; 3) Grimm ; 4) Turkestan ; 5) M. falcata. 

The following are the respective heights of the seedlings as measured 
on March 3, 1921. 

First Series : 1) 3 2 / 3 in. ; 2) 3 % in.; 2% in.; 3) 4) 2 in.; 5) 1 %in. 

Second Series : 1) 3 in.; 2) 2 % in.; 3) 2 in.; 4) 1 a / 3 in.; 5) 1 in. 

On the other hand there are striking differences in the third se¬ 
ries, but the behaviour of the varieties is practically the opposite from 
what it was in series x and 2. In fact at the end of the first month, the 
seedlings of M . Falcata and Grimm exceeded in height those of the Per¬ 
uvian and Kansas varieties. They were also erect and unbranched. 
Their height in inches was as follows ; Peruvian 5; Kansas 4 %; 
Grimm 4 4 / 6 ; Turkestan 4 4 / 5 ; M. falcata 5. From these experiments 
it is clear that it is the day-night relation of lucernes and not their reac¬ 
tion to temperature that causes the development of marked differences 
between the seedlings of the varieties of lucerne when the seed is sown 
at certain -times of the year. - 

im 
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By properly controlling the duration of lighting, it is possible by 
this method, and with little trouble or expense to identify the various 
lots of-seed sent for certification. G. A. 


373 - Influence of Light and Temperature on Sexual Expression in Hemp. — Sen \pf- 

NEr, J. R, in The Botanical Gazette, Vol. LXXI, No. 3, 197-210, iig. 1, 11 pi. Chicago, 
Illinois, March 1921. 


This study was originally undertaken by the author to determine 
what influence the environment might have on the sex ratio between 
male and female flowers in hemp (Cannabis sativa L.). 

Characters or remale pi,.ant, — Well developed root system ; 
robust stem, not so tall as in the male plant; broad, flat crown of leaves; 
large leaf-blades with more numerous leaflets (5 or more) ; terminal 
inflorescence usually leafy; petioles long and robust; female flowers 
with no vestigial stamens; weight at the beginning of the flowering 
period nearly twice as great as that of the male plant at the same age; 
longer growing period. . 

Characters or male plant. — Small root .system;' slender spind¬ 
ling habit and greater height due to the very rapid elongation of the in- 
temodes just before anthesis; small leaf-blades with fewer leaflets; 
shorter and more slender petioles; terminal inflorescences with few r 
or no leaves; male flowers with 3-6 sepals (usually 4 or 5), with no ves¬ 
tige of gynoeceum; weight about half that of female plant at time of 
anthesis; much shorter life than that of female plant. 

Hemp planted in spring in the open, under normal conditions produced 
pure male and pnre female plants without confusion of sexuality in the' 
ratio of about 1:1, with deviations in either direction for various plots. 

On the other hand, if the sowing was made in winter, in the green¬ 
house or on shallow benches with low light intensity, there was great 
confusion in sexual expression. Abundant irregularities were produced 
such as stamens with normal stigmas, and structures, partly male and 
partly female, as well as more typically bisporangiate flowers and flowers 
typical of the opposite sexual state (see Table). 



Female Plants 

Male 

Plants 

Plot No 

1 





| Pure 

J Mixed 

! Pure 

Mixed 

4 

! 60 

54 

75 

57 

■ 5 

l *3 

30 

19 

20 

8 

i 25 

19 

12 

29 

9 

i 19 

24 

5 

29 

IO 

7 

16 

13 

17 

IX 1 

2 

16 

2 

11 

12 

4 

32 

4 

13 

13 

17 

26 

9 

22 

14 

20 

37 

5 

, 18 

Totals . , . 

HI 

254 

144 

216 
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The percentage of intermediate individuals was much higher in the 
plantings of the winter of 1919-1920 than in those of the winter 1918-1919. 
This is apparently due to the fact that in 1919-1920, the plants were sown 
later (in November and December instead of in January and February), 
and therefore received the minimum of light. The effect of the phys¬ 
ical environment is thus already beginning to show itself in the ratio ot 
sexual expression. 

The most interesting point is however the sexual reversion which 
took place to a large extent; both male and female plants showed reversal 
in their growing period to the opposite sexual state. In extreme cases 
over 88 % of the female plants became male, and 80 % of the male plants 
were transformed into females. 

The female plants that are partly intermediate from the first, 
or afterwards become male, produce normal seed, until the transforma¬ 
tion takes place. This reversal takes place at a very advanced stage of 
development (immediately before or after anthesis until extreme old age), 
therefore the plant retains its female characters with the sole exception 
of the flowers. 

In sex reversal, some individuals produce only imperfect stamens 
with defective pollen and in dehiscent anthers, while others produce quite 
normal male flowers. 

The reversal is usually less complete in the male than in the 
female flowers probably because with the males, senility sets in soon after 
the beginning of anthesis, whereas in the case of the females, there is a 
long active period after anthesis which permits the environmental factors 
to have full effect in the growing vegetative tissues. 

Plots 11 and 12 shewed the greatest degree of reversal of sex; these 
plots were situated on the north side of the greenhouse where they received 
the minimum of light and were kept at a lower temperature. 

A few special cases were carefully studied in relation to the progress¬ 
ive change in sexual expression. A certain number of normal females 
'produced 2 or 3 normal seeds and then gradually changed to the stamin- 
ate condition, until finally they bore male flowers only. 

The decided sexual dimorphism exhibited by the sporophyte of the 
hemp is not due to some homozygous or heterozygous condition, but 
depends upon the metabolic state of the male and female cells, which can 
be influenced, especially as regards sex expression, by external agents, 
particularly by light and temperature. 

a a. 

374 “ On Average Soil Temperature. — Eredia F., ill La Mdeorolo^ia pratica, Year II, 
No. 2, pp.‘ 41-48, fig* i. Montecassino, 1921. 

Erbdia states, as a result of Ms study of the determinations made 
at the “ Osservatorio astrofisico ” at Catania in the first place, and also 
of the observations of other authors, that the annual variation in soil 
temperature may be expressed by a logarithmic equation. Although 
dn temperate regions the depth to which this variation extends is considei- 
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able, being certainly never less than 10 metres, in tropical countries, as 
Boussingaxtbt had already shewn, the upper layers only are thus affected. 

‘Determinations of soil temperature are of the greatest importance, 
as they furnish data that are very useful especially in botanical research, 
if taken to the depth of I m. Even if made at different times they are 
of value when coordinated with other observations of the same character, 
provided that the temperature of the air is determined at the same time 
as the soil-thermometer is read (1). G. A. B. 

375 - SoU Temperature and its Meets on the Development of the Nodules of 
Leguminosae, — Seen No. 394 Of this Review . 

376 - Preparation of Soil Solution. — Greaves, J. B. } and Hirst, c. T. (Department of 
Chemistry, Utah Agricultural Experiment Station, Bogan, Utah), in The Journal o‘ 
Agricultural and Engineering Chemistry , Vol. XIV, No. 3 > PP- 224-226, bibliography of 
33 works. Washington, March 1, 1922. 

In the investigation of “ alkali soils 5 it is often difficult to obtain 
a clear filtrate, because in the watery extract the degree of dispersion 
of the colloidal disperse phase is so great, and in such a stable form, that 
the solution may be kept for years without flocculation. The particles 
of such a phase are so small that it is impossible to separate them by or¬ 
dinary filtration. It is imperative however that the soil extract should 
be free from colloidal particles, for coloured colloids interfere with the 
sharpness of the final reaction in colormetric and some volumetric reac¬ 
tions, and where the colloid is of a protein nature, subsequent reduction 
may liberate nitrogen or ammonia, which in the final reaction may be 
interpreted as nitric nitrogen. Further the colloids may actually com¬ 
bine with one or more of the reagents and produce erroneous results,, 
The ideal method of obtaining a clear aqueous solution would be 
one which yielded a clear solution without flocculation. This would ne¬ 
cessitate the addition of a ffocculent which is rapid in action and will re¬ 
move only a minimum quantity of the soluble salts from the solution 
without interfering with the sensitiveness of the method. The results 
of a comparison of the different agents that can be used for this purpose 
shewed that clear soil extracts may be obtained by adding to xoo giu. 
of soil +500 gm. of water, 2 gm. of lime, ferric sulphate, ferric alum, so¬ 
dium alum, or potassium alum, and filtering through the Pasteur-Cham- 
berland filter, or centrifuging. The three last processes give a clear 
solution with a minimum loss of salt. Time, ferric sulphate and ferric 
alum cause a considerable loss of nitrates. In the determination of chlor¬ 
ides and nitrates nothing is to be gained by agitating the water and soil- 
for more than 5 minutes, provided the soil is finely divided, and the solu¬ 
tion vigorously shaken. A longer time of agitation is required in order 
to reach equilibrium in a soil solution in which sulphates are to be deter¬ 
mined and the actual period will depend upon the quantity and quality 
of the sulphates present. 

(1) See R. Dec. 1921, No. 1199. (Ed,) 
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When nitrates are to be determined in the soil solution and alum 
is used as the flocculent, no other antiseptic is necessary; where alum 
is not used and the solutions are to stand for some time, it is well to add 
0:5 cc. of chloroform to each sample ; more concordant results are however 
obtained when the analyses are made immediately and no antiseptic is 
used. G. A. B. 

377 - Connection between the Hydrogen Ion Concentration of Soils and their Need 
Of Lime. — Johnson, H. W. (Iowa Agricultural Experiment Station), in Soil Science, 
Vol XIII, No. 7 , PP- 7--22, figs. 9, bibliography of 25 works. Baltimore, January 1922. 

In all the States situated in the wet zone of the United States, the 
phenomenon of soil acidity occurs ; the nature of this acidity is not well 
understood and very various opinions are held as to its cause. It has 
been attributed to the presence of mineral or organic acids, to colloidal 
substances, to adsorption and absorption, and to the effects of specific 
compounds. More recently, however, the presence of hydrogen ions has 
been demonstrated and as they are an expression of acid reaction their 
occurrence denotes real acidity and not a property due to complex theo¬ 
retical phenomena such as has hitherto been supposed. The presence 
of hydrogen ions having been proved, their concentration was determined 
by various authors. These ions may be derived from organic or mineral 
acids, acid salts, the salts of weak bases and strong acids, compounds 
which are found in all soils. In any case it is probable that the principal 
sources of the hydrogen ions of the soil are the acid silicates and the salts 
of weak bases: iron and aluminium. The different views regarding soil 
acidity resulted in the adoption of different methods for its determination 
and the results obtained were so dissimilar that their value is doubtful; 
In some the apparent acidity was taken into account, in others the real 
acidity or the adsorption acidity, but in every case the results were ex¬ 
pressed under the form of the soil's need of lime. As, however, the com¬ 
parative value of want of lime and of the hydrogen ions concentration 
has not been completely determined, the problem is to ascertain the 
connection, if any, between the need of lime as determined by the various 
methods and the concentration of the hydrogen ions. If there is any 
definite connection, the need of lime can be expressed in terms of the 
hydrogen ions concentration ; if no such connection exists, some explan¬ 
ation must be given for the inconsistency of the data relating to want 
of lime. 

In order to 1 decide this question, the author determined the need 
of lime and the hydrogen ions concentration in 50 very different soils, 
and found that there is no definite connection between need of lime, as 
determined by Veitch's method (neutralisation by lime-water), and the 
concentration of the hydrogen ions determined by the hydrogen electrode. 
On the other hand, TrtJog's method (neutralisation by barium hydrate 
in the presence of carbon dioxide), gives results combining those obtained 
by Veitch's method with the data given respecting the concentration 
of the hydrogen ions. . ‘ 
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In soils of similar type there is a connection between apparent acidity 
and real acidity. 

The acidity of soils seems to be due to weathering and leaching, 
rather than to the accumulation of organic acids ; the clay particles and the 
organic matter act as buffers to lessen the concentration of the hydrogen 
ions which proves that soil acidity is to be attributed to the disintegra¬ 
tion and washing away of the mineral substances, and hence to the result¬ 
ant formation of acid silicates. 

To sum up, it is evident that in the generality of soils, the apparent 
acidity viz., the need of lime, is in no way connected with the real acidity 
represented by the concentration of the hydrogen ions ; this is the case 
in soils of different types. On the other hand, where the soils are of sim¬ 
ilar texture, age, formation and organic matter content, there may be 
a correlation between the two factors. G. A. B. 

378 - Stratification and Hydrogen-Ion Concentration of the Soil in Relation to Leach¬ 
ing and Plant Succession with Special Reference to Woodlands.— Salisbury, e. j 
in The Journal of Ecology , Vol. IX, No. 2, pp. 220-240 figs. 10. Cambridge, February 24, 
1922. 

Natural woodlands exhibit a soil stratification in which a definite 
gradient can be recognised that is reflected in the macro- and micro- 
organic population. Owing to leaching action, the surface soil is poorest 
in bases which increase in amount with increasing depth. The organic 
content on the contrary diminishes with increasing depth associated 
with which there is a gradient of hydrogen-ion concentration attaining it 
maximum at the surface. Exceptions are encountered on highly basic 
soils where the manurial action of the dead foliage may result in a higher 
base content at the surface than just below the soil. In any case there 
is a fairly close relation between organic content and real-acidity, and 
“ buffer ” action (or effect of the latent acidity) is shown to be greatest 
in the layer of maximum organic content. The view is advanced that 
woodlands in general and probably all types of undisturbed plant com¬ 
munities in England are tending to become progressively more acid with 
consequent changes in the character of the vegetation. High forest 
is most favourable to this succession, while the system of standards-with- 
coppice with short rotation period tends towards its retardation. 

Woodlands occupying valley slopes are inclined to exhibit less marked 
surface leaching as one descends, and the chief differences between upland 
and lowland woods are regarded as related to this factor. A depression 
of vegetative zones related to soil factors is a natural outcome of this 
process. G. A. B. 

379 - The Carbon Coefficient for Determining the Organic Matter in Soil. — read, 
J. W., and Ribgell, R. H. (Arkansas Agricultural Experiment Station), in Soil Science, 
Vol. XIII, No. i, pp. 1-6, bibliography of 9 works. Baltimore, January 1922. 

. The researches of Schulze, Wolff, Fresenius and van Bemmelkn 
. have contributed to extend the use of a conventional coefficient for esti¬ 
mating the organic matter content of soils from the amount of organic 
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carbon they contain. The value of this method has however been called 
in question on several occasions, and the author's work furnishes some 
conclusive evidence on the subject. 

He determined the organic carbon present in 37 typical soils (super¬ 
ficial, and sub-superficial, subsoil), from various North American Expe¬ 
riment Stations ; the determination of the organic carbon was effected 
at the same time as that of the organic matter and by means of a special 
rapid method of dry combustion. 

The data obtained proved without exception that the coefficient 
1.724 adopted in the belief that the humus contained 58 % of carbon, 
gives lower results than those obtained by direct determination. In fact, 
the carbon percentage of the organic matter present in the superficial 
layer of the soils examined varied from 30.20 to 56.27 %, with an average 
of 49.26 %, being less by 9 than the percentage obtained by means of 
the coefficient. In the case of the subsoil, the difference was even greater, 
the average amount of carbon in the organic matter being hardly 39.16. 
There is thus every reason to doubt the expediency of adopting an arbi¬ 
trary coefficient for the carbon content of the organic substances found 
in the soil. In any case, more accurate results could be obtained by choos¬ 
ing a coefficient based upon a probable carbon content of 50-52 %. 

G. A. B. 

3So - Studies on Clostridiam Pastorianum as a Fixer of j Nitrogen.— 1. Tuffalt, g. , 
and jBezssoNof, N., Augmentation du Nombre des Clostridium Pastorianum (Winogradski) 
dans les terres partiellement sterilisees par le sulfure de calcium, in Comptes rend'us de 
VAcaddmie des Sciences , Vol. CEXXII, No. 21, pp. 1319-1324. Paris, May 23, 1921. 
— II. Id. Id. Sur les variations d’energie du Clostridium Pastorianum comme flxateur 
d’azote. Ibidem , Vol. CEXXIII, No. 19, pp. 868-870, November 7, 1921. 

The effect of partial sterilisation, whether by heat or an agent with 
a calcium sulphide base, is proved by the fact that, out of 10 tubes of 
agar mixed with glucose and sown with control soil solution, only 3 fer¬ 
mented, although in the case of the same number of tubes containing 
partially sterilised soil, 8 underwent butyric fermentation even 8 days 
after treatment; after 16 days the ratio still remained as 1 to 2. Adopt¬ 
ing the dilution method, the number of Clostridium per gram was about 
100 000, but this figure is far below the real one. Even if it is accepted, 
it is from 10 to 100 times higher than the figures given by Jones and , 
Mubdoch in the case of Azotobacter. The highest counts of these two 
authors give 1800 organisms per gram, whereas Truffaut and Bezs- 
sonoff were only able to find 500. It would thus appear that Clostri¬ 
dium Pastorianum , and not Azotobacter, is the principal agent of the fixa¬ 
tion of nitrogen in the soil. 

II. — The authors made 2 other experiments by partially sterilising 
a normal soil and making successive cultures from it. They consider 
themselves justified in drawing the following conclusions from the re¬ 
sults obtained: ‘ 

1) The partial sterilisation of the soil by means of calcium sul¬ 
phide not only increases the number of the Clostridium Pastorianum in- - 
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dividuals, but also their capacity for fixing nitrogen. This stimulating 
effect of partial sterilisation is lost after repeated culture in agar mixed 
with glucose. 

2) There is in soil a factor that hinders the growth of Clostridium 
in artificial cultures made with it. The effect of this factor becomes 
imperceptible when these cultures are sown with dilutions of a bout 1/100 000. 

G. A. B. 

351 - Irrigation Schemes in the Niger territory of the French Soudan. — See 330417 
of this Review . 

352 - The Improvement of Arable Land and Meadows in Czeco-SIovakia. — Bulletin 
of the Ministry of Agriculture of the Republic of Czechoslovakia , Year III, No. 1, pp. 1-2. 
Prague, January 1, 1922 (1). 

Stock-breeding being the most important branch of Agriculture in 
the Czeco-Slovachian countries, meadow land is of equal importance 
with arable. According to statistics, there were in 1920 : 52a 791 hectares 
of meadow land in Bohemia, 154 982 hectares in Moravia and 30 028 
hectares in Silesia ; the hay crop was 31.6 quintals per hectare in Bohemia, 
29.4 quintals in Moravia and 18.3 quintals in Silesia. The average hay 
crop is much less than in Germany as the land has not as yet been 
sufficiently improved. The largest jneld per hectare is in the Czeco- 
Moravian mountains, next come the crops of the Forest of Bohemia 
f'Sumava), and of the Sudetes. The total hay production of Bohemia 
in 1909 was 16 500 000 quintals, with a value of 136 millions of crowns. 

' The land improvement works are subsidised by the State and the 
Local Administrations, the latter having opened Land Improvement Col¬ 
leges with the object of training the necessary staff. There are 2 such 
colleges in Bohemia, the course lasting for 2 years. One of the Colleges 
is at Vysoke Myto and the other at Cheb. In Moravia, there is a third 
College at Roznov. These Colleges are provided with all the means of 
instruction, collections and laboratories, a botanic garden, experiment 
fields and a large experiment farm. The students are chiefly instructed 
in the science of improving fields and meadows, that is to say, drainage 
work, constructing irrigation and hydraulic works, aqueducts, road-making 
and land division etc. After completing their course the students are found 
posts on the staff of the Provincial Agricultural Councils, in Cooperative 
Societies for land-improvement, or are employed by Agricultural-engi¬ 
neers in charge of hydraulic works ; in some cases they are authorised to 
carry out less important work on their own responsibility. 

The Ministry of Agriculture makes a grant for the improvement of 
pastures. The neglected grazing-grounds of the Bohemian Forest have 
been taken in hand with the result that the returns have been increased 
by 3 million crowns. 

The principal means by which the forage crops are increased is by 
carrying out drainage or irrigation works, or both simultaneously. 


(i) See S. Dec. 1921. No. 1194. (Ed.). 
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Since 1908, an increased development of hydraulic works can be ob¬ 
served. As the duties of the Bureau of Hydraulic Operations, attached to 
the Council of Agriculture in Prague were continually increasing, branch 
offices have been opened at Chlumec n. C., Kralove, Hradec, Kutna Hora, 
Hostelec n. O., Velvary and at Sobeslav (for the improvement of peat- 
moors) . The impetus that has been given to improvement works in Bohe¬ 
mia is shown by the Statistics for the improvement of arable land and 
meadows, which give the total superficial area improved between 1885 
and 1907 as 35 384 hectares, and the expense of the respective operations 
as 35 293 000 crowns. 

Owing to the improvement of the meadows, the yield per hectare has 
risen to 50 quintals of hay, and when all the meadows of Bohemia have 
been improved, the value of the total hay crop will rise from 136 438 
crowns (1905), to 71700000 crowns. The area of meadow land that 
has deteriorated from excessive moisture is reckoned at 500 000 hectares, 
not counting the peat-moors which cover 20 000 hectares. 

In Bohemia, as* in all the other Provinces, the improvement opera¬ 
tions have passed by successive stages from open ditches to pipes buried in 
the ground. The drainage system is known by different names, according 
to the materials employed for the work, stones, wood, rods, bricks and pipes. 

The improvement work is carried out under the supervision of the 
Improvement Cooperative Societies which are established in accordance 
with a law giving them a right to the grants made for the purpose by the 
State and Provincial Administrative Authorities. These Cooperatives 
are united in a Confederation at Prague. 

Peat-moors are very common in the mountains: the Bohemian For¬ 
est, Sudetes, Czeco-Moravian mountains, the neighbourhood of Tfebon, 
and Blatna and in the basins of the rivers Babe and Jizera. 

The improvement of the peat-moors would result in a profit of 6 mil¬ 
lion crowns. In Bohemia, they are cultivated according to the methods 
employed in Germany, the Netherlands etc. There are also several fac¬ 
tories in Bohemia (Straz, Nove Hrady and Bastianberg), where excellent 
peat-moss litter is made. 

In the 1922 Budget of the Ministry of Agriculture of the Czecho-Slo- 
vakian Republic, the sums allocated to land improvement amount to 
23 900 000 crowns ; in the Budget of Bohemia, 4 480 000 crowns were set 
apart for this purpose as against 5 230 000 crowns in Moravia and 64 672 
crowns in Silesia. G. A. B. 

383 - Further Experiments with Activated Sludge in England. — Richards, e. h. and 

Sawyer G. C. (Rothamsted Experimental Station), in Journal of the Society of Chemical 

Industry t Vol. XEI, No. 5, PP- 62-70. Eondon, March 15, 1922. 

Preliminary experiments carried out at Rothamsted on the fertilis¬ 
ing value of slate-bed and activated-sewage sludge have recently been 
described (1). The present communication cieals more particularly with 


(1) See R, 1920, No. 843. (Ed,) 
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attempts to answer the following questions : i) Does the activated sludge 
method recover more of the nitrogen in sewage than the older methods of 
sewage purification ?. 2) Is the nitrogen recovered in the sludge in a form 
available as plant food ? 3) What is the source of the high nitrogen con¬ 
tent of activated sludge ? The enquiry was undertaken at the request of 
the Ministry of Agriculture, most of the expenses being met by a grant 
from the funds of the Ministry. In order to test the fertilising value of 
activated sludge on the field scale and at the same time to obtain information 
on these points, it was desirable to have a small plant working under direct 
control and concurrently with the laboratory experiments. 

The results of these experiments may be summarised as follows: 

1 ) If activated sludge is aerated for a short period in an ammoniacal 
solution, the recovery of the nitrogen is quantitative. The nitrogen not 
found as ammonia or nitrate in the effluent is recovered in the sludge. 

2) If aeration is continued, loss of nitrogen occurs and this loss is 
roughly inversely proportionate to the volume of sewage present. 

3) The same effects are observed with sewage. The ammonia falls, 
while the sludge gains nitrogen with a loss of nitrogen on the whole bal¬ 
ance after 16 days 1 operations. 

4) There is considerable evidence to shew that the extra nitrogen in 
activated sludge, over and above that found in the old type sludges, is 
derived from the ammonia of sewage. There is no evidence of fixation of 
atmospheric nitrogen. 

5) The number of protozoa in well-activated sludge approximate 
to 1 000 000 per gram of wet sludge. The cell content of these organisms 
alone may account for a large proportion of the extra nitrogen. 

6) There is complete correlation between the numbers of active 
protozoa and bacteria in activated sludge under varied conditions of 
working. 

7) The increase in bacterial numbers following suppression of the 
protozoa produces no improvement in purification of sewage. There is, 
however, ,a change in the bacterial flora, nitrifying organisms being suppress¬ 
ed by the partial sterilisation. When nitrifying organisms were reintro¬ 
duced, a greater quantity of nitrate was found in the partially sterilised 
than in the untreated sewage. The experiments did not, however, enable 
the investigators to decide whether this is due to larger production or a 
decreased destruction of nitrate. 

.Simultaneous experiments carried out at the experimental sewage 
plant, in which a domestic sewage of rather above average strength and 
a small proportion of detritus were used, resulted in the production of 
activated sludge containing 3.5 to 6.8 % of nitrogen calculated on the dried 
sludge. Very great variations in the methods of working (e. g. in the volume 
of air, strength of sewage, amount of sludge in tank, and time of re¬ 
tention), produce no appreciable change in the nitrogen content of the 
sludge. Observations made in working the experiment tank confirm the 
laboratoiv experiments designed to find the source of the extra, nitrogen 
content of activated sludge compared with ordinary sewage sludges, They 
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afford no evidence of fixation of atmospheric nitrogen, but saggest that, in 
addition to colloidal nitrogen, ammonia is removed from the sewage by 
physical or biological means or both. Under strongly aerobic conditions, 
and with a less proportion of sludge in the tank (less than 25 %), the re¬ 
covery of sludge is practically quantitative (colloids neglected), i. e., 
its weight is practically the same as the weight of suspended solids 
in the sewage. If aeration is moderate to poor, and if the volume of 
sludge is allowed to accumulate up to 50 % or more, over half the dry mat¬ 
ter in the suspended solids of the sewage disappears. Variations of con¬ 
ditions influence the nitrogen changes in a similar way, but there is always 
a loss of nitrogen — under favourable conditions 20 %, under unfavour¬ 
able 80 % of the nitrogen left in the tank is not recovered. 

The proportion of total nitrogen recovered from sewage in normal, 
working by the activated sludge method is greater than by the older me¬ 
thods of sewage purification, viz. 15 % compared with 10 % obtained by 
precipitation and 4 % by septic tanks. With sewage of half the average 
strength and supplying twice the normal volume of air per gallon of 
sewage, the recovery of nitrogen was 27 % of the total nitrogen in the 
sewage. 

The tank experiments also brought out 2 other important points: 
a) the great increase in availability of the nitrogen by activation, under 
continuously aerobic conditions 66 % of the total nitrogen is nitrified in 
100 days (under less aerobic conditions only 40 % of the nitrogen in the 
activated sludge is nitrified), compared with 15 % of sewage solids, and 
if the latter had been lagoon-dried, probably not more than 5 % of the ni¬ 
trogen would have been available. 

The phosphoric acid content of samples of activated sludge is much 
higher than that found in the old type sewage sludges examined by the 
Royal Commission (1). These contained from 0.66 to 1.11 % phosphoric 
acid compared with 2.8 to 3.8 % in activated sludge. The same applies, 
but in a less degree, to the potash. The amounts of phosphoric acid and 
of potash have not much manurial importance, but their relation to the 
high nitrogen content of activated sludge is suggestive of a common bio¬ 
logical origin. 

Field trials were made with activated sludge at Rothamsted Farm ; 
the first lot was applied to plots for grass and barley, the second for pota¬ 
toes. No attempt was made to dry the sludges beyond about 90 % mois¬ 
ture content, and they were applied in a pasty condition which made 
uniform distribution rather difficult. The results obtained showed that 
generally speaking, activated sludge gave good yields in comparison with 
sulphate of ammonia and farmyard manure, the nitrogen ratios being 
equal. It must be remembered that rather less than half the nitrogen in 
the activated sludge is available in 100 days, while practically the whole of 
that in the sulphate of ammonia can be nitrified in the time. There is one* 
important difference between the results of these field trials and those ob- 




(i) See R> 1915, No. 795 * 
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tained in the preliminary pot-culture experiments, described in the beginning 
of the article. The dried sludge gave very uniform results in pots, hut 
the wet sludge gave much greater differences between the yields of individ¬ 
ual plots than is usual in this class of work. This effect was noticeable 
with all 3 crops, but no satisfactory explanation can be given to account 
for the bad agreements between duplicate plots. In any case, however, 
these field trials show that activated sludge has a high manurial value in 
marked contrast with the old type sewage sludges tested on the Rotham- 
sted farm in past years. G. A, B. 

384 - Experiments with “ Rhenania Phosphat” in Germany. — Remy, Th. ami 
Weiske, F. (Aus dem Institut fiir Bodenlehre und Pflanzenbau 11 der Uandwivlscbaft 
Hochschule in Borm-Poppelsdorf ), in Landwirtscha/iliche JahrbucJicr , Vol. I,VI, No. 1 
pp. 1-57. Berlin, 1921. 

The authors have continued their manurial experiments with “ Rhe¬ 
nania phosphat ” (1) which is obtained by calcining a mixture of phono- 
lite and crude, poor phosphates rich in lime. Six years have elapsed since 
the first researches were made without any attempt at experiments on a 
sufficiently large scale. The experiments made in Belgium with a similar 
product known as " Vesta ” phosphate (2) gave excellent results on the 
whole as compared with those obtained by the use of either superphosphate 
or basic slag. In the opinion of Gr£goire, “ Vesta ” phosphate has also 
an energetic fertilising action, and it would appear that its phosphoric 
acid and potassium are quite as readily assimilated as that of basic slag 
and the potassium of the potassic salts used as fertilisers respectively. 

The authors undertook 2 series of experiments, one to test the action 
of “ Rhenania phosphat ” in the capacity of a phosphatic fertiliser, and 
the other to determine its action as a potassic fertiliser. They adopted 
the following methods : 

1) Except in special cases, they always compared equal quantities 
of the total phosphoric acid. 

2) They always compared the potash of “ Rhenamaphosphat ” 
with a parallel series of leucitic potash obtained by the fusion of lime with 
leucotephrite. 

3) Since “ Rhenania phosphat ” and basic slag both contain basic 
lime, the authors took into account the amount of the lime in the above- 
mentioned products, 

4) The potassic fertiliser was always spread before sowing and mixed 
with the upper 30 cm. of soil. 

5) The basic fertiliser on the contrary was applied in successive 

doses. 

The experiments were carried out in pots with an artificial soil made 
by mixing clay with quartz sand, peat, calcium carbonate and ground pho- 
nolite. The plants chiefly grown were Cruciferae (as being very suscept¬ 
ible to phosphatic fertilisers), hairy vetch, tobacco and potatoes. 

(1) See R. 1916, No. 496. {Ed.) 

(s) See R, 1919, No. 57s. {Ed.) 
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The following conclusions may be drawn from the results obtained: 

a) Approximate equivalence of the phosphoric acid soluble in ci¬ 
tric acid present in “ Rhenaniaphosphat ” and basic slag in 6 out of 
10 experiments. 

b) The action of the total phosphoric acid of basic slag and of “ Rhe¬ 
naniaphosphat M was equal in 3 out of the 13 cases mentioned. 

c) In 4 cases the action of total phosphoric acid of “ Rhenania¬ 
phosphat ” was greater than that of the phosphoric acid in basic slag. 

In 40 % of the cases, the action of the phosphoric acid of “ Rhenania¬ 
phosphat ” corresponded to its solubility in citric acid; on the other hand, 
it was greater in 60 % of the cases. This difference in the results depends 
partly upon the intimate composition of the fertilisers compared and partly 
on external circumstances. 

In the experiments relating to potassium, it was found that it was 
used in the proportion of 47 to 100 % (average 73 %), of the correspond¬ 
ing value in potassium of potassium chloride. It may safety be said, that 
the potassium of « Rhenania-phosphatcorresponds to 81 % of an equal 
amount of potassium in the form of potassium chloride and sulphate. 
Owing however to the method of manufacture the availability of the potas¬ 
sium decreases as the action of the phosphoric acid increases, but this has 
only a secondary effect on the total results,because a “ Rhenania-phosphat“ 
containing 12 % total phosphoric acid and 3 % potassium would be 
worth per quintal 60 marks for the phosphoric acid and 1.50 to 2 marks 
for the potassium, so that the latter becomes a gratuitous supplement to 
the phosphoric acid. 

As regards solubility in citric acid, the phosphoric acid of “ Rhena¬ 
nia-phosphat ” would seem inferior to that of basic slag. There is, however, 
no strict proportionality between this solubility and the fertilising power 
of phosphoric acid, and no results cottld be obtained from researches in this 
direction. G. A. B. 

3S5 - Results of Two Years Experiments with Superphosphate “ Tetraphosphate” 
and Phosphorite in Italy. — Avanzi E. (Istituto Agrario della R. Universita di Pisa, 
in VAqricolturti Italiana, YearXI/IV, Parts 1-5, pp. 145-155, Bibliography. Pisa, 1921 (i). 
These experiments were undertaken with the object of making some 
contribution to the much discussed question of the efficacy of “ tetra- 
phosphate ” as compared with mineral superphosphate and phosphorite. 
They were carried out in two adjoining fields divided into 8 plots. Maize 
was grown in the fields in 1918, and winter wheat in 1918-1919 ; the maize 
succeeded a temporary winter pasture fertilised with farmyard manure; 
the wheat had been manured with nitrate of soda. The total phosphoric 
acid content of the superphosphate used was 15.10 %, of which 14.65 % 
was soluble in water and citrate of ammonium. The tetraphosphate was 
found by analysis to contain 26.22 % phosphoric acid- of which 1.68 % 
was soluble in 1 % citric acid, while the phosphorite contained respective- 


(1) See R. 1920, No. 498. (Ed*) 
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ly 26.70 and 2.12%; both the latter compounds were equally finely 
ground. The phosphatic fertilisers were applied to the maize at the rate 
of 4 quintals per hectare in the case of all except the control plots. 

In the following table the author gives a summary of the results 
obtained. He calculates the yield indices from the average weight of the 
crops obtained from the control plots and brought up to 100 


Fertilisers 


None (control). .... 

Phosphorite ...... 

Tetraphosphate • ■ . . 
Mineral superphosphate 


Maize (ist year) 

Grain 

By¬ 

products 

. 

IOO 

IOO 

IOO 

IOI 

109 

108 

120 

112 


Wheat (2nd year) 

j By-products 
Grain i (straw and 
grass) 

! 

100 ! IOO 

101 j IOO 

105 j 105 

112 1 I06 


In order to be able to estimate these results accurately, it must be 
understood that the productive capacity of the land was high, owing to 
manuring and working in the preceding years. Hence none of the dif¬ 
ferences are observed which would occur in the case of soils that had never 
been fertilised. The differences between the effects of the fertilisers 
applied are however so noticeable that the following conclusions can be 
justified. 

1) The phosphorite had no appreciable effect upon either the first 
or the second crop. 

2) The tetraphosphate exerted a beneficial effect upon both the 
first and the second crop. 

3) The action of the tetraphosphate upon both crops was less than 
that of the mineral superphosphate, although the latter had a considerably 
lower phosphoric acid content. Further, as the difference in the price of 
the phosphoric acid unit was not proportional to the difference in the effi¬ 
cacy of the two fertilisers, the inferiority of the tetraphosphate is absolute. 

Two points still remain to be decided: a) whether under other conditions 
tetraphosphate would behave differently as compared with superphosphate 
and phosphorite ; b) the efficacy of tetraphosphate as compared with basic 
slag, When these points are settled, it will be necessary to consider the 
economic aspect of the question. 

In any case in order to arrive at some definite conclusion respecting 
the desirability of using phosphorites, and the superiority of one phosphat¬ 
ic fertiliser over another, it would be advisable to carry out further 
experiments with the object of comparing one or more ground phosphorites 
with superphosphates, and more particularly with the tetraphosphate^ 
obtained from each phosphorite. 


G. A. B. 
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386 - Studies on Sulphur as a Factor in Soil Fertility. — 1. Woodward, j (Contiibu - 
tions from the Hull Botanical laboratory 289), in The Botanical Gazette , Vol. lyXXIIT, 
No. 2, pp. Si-ioQj bibliography of 73 works Chicago, Ill., February 1922. — 
II. Bushstell, E. S (Chief Chemist, Freeport Sulphur Company), A Historical Review 
of the Research showing the Fertilisei Value of Sulphui, in The American Fertilizer , 
Vol I/Vl, No. 4, pp. So-86 Philadelphia, February 25, 1922. 

I. — This investigation was conducted under the terms of a research 
fellowship from the Gypsum Industries Association, in the United Sta¬ 
tes. Basing his opinion on the analyses made by Robinson (i) which 
show a wide variation in the sulphur content of different soil types, the au¬ 
thor considers that other types of soil should be analysed to discover their 
sulphur as well as their phosphorus content, and, that it is also necessary 
to conduct field experiments. He therefore analysed 34 average soil and 
sub-soil samples from Indiana, Kentucky, Michigan, Ohio and Wisconsin 
for phosphorus, sulphur and the loss on ignition. Fertilising experiments 
with gypsum were made at the same time in the field of Indiana and 
Kentucky whence the samples had been taken. 

The analytic data show a general relation between the sulphur content 
and the loss on ignition in soil samples of the same or closely related soil 
types, but this relation is not apparent when different soil types are com¬ 
pared. The sulphur contents in the surface soil vary from 0.0118 to 0.0905 
per cent while the phosphorus contents vary from 0.0360to 0.3407 per cent. 
All the upland and most of the alluvial soils are poor in sulphur, the 
high phosphorus content of most of the Kentucky soils, and one of the In¬ 
diana soils, is undoubtedly due to the influence of the rock from which 
they were derived, this being the case with the Kentucky samples, a lime¬ 
stone rich in phosphorus. If the sulphur and phosphorus content of the 
surface soil (the upper 15 cm.), are calculated and compared with the 
amounts removed by maximum crops of maize, wheat, timothy, clover and 
lucerne, it is found that the highest sulphur content is sufficient for only 
39 years of lucerne, 139 of clover, 159 of timothy, 355 of wheat, or 232 of 
maize, whereas the lowest sulphur content is sufficient for only 5 years 
of lucerne, 18 of clover, 21 of timothy, 46 of wheat or 30 of maize. 
The lowest phosphorus content is equal to the amount removed by 42 
years of maize, 60 of wheat, 80 of timothy, 36 of clover or 20 of lucerne. On 
the other hand, the maximum phosphorus content would be enough for 
401 years of maize, 568 of wheat, 757 of timothy, 341 of clover, or 189 of 
lucerne. 

On some of the soils, tobacco, clover and lucerne were benefited by 
the use of gypsum. The results are however not quantitative. More 
field experiments are needed, and greater care should be taken toeliminat 
other factors interfering with the effect of the gypsum. Each treatment 
should be repeated in order to reduce the probable error. More satisfac¬ 
tory results would probably be obtained if the work were confined to one 
field for each soil type, and if each treatment were applied to from 3 to 5 
plots in the same field. 

(1) See R. 1917, No. 1120. {Ed.) 
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II. The author reviews the literature (especially the American lite- 
ature), dealing with the question of the fertilising value of sulphur and 
reminds the reader that much less is known about the transformations of 
sulphur in the soil than about those of nitrogen. The reason is that sul¬ 
phur is very rarely deficient in soils, and the subject has never been couri¬ 
ered of sufficient practical importance to justify extensive investigations. 

Instead of thinking of the nitrogen-phosphorus-potash formula as re¬ 
presenting a complete fertiliser, it is time to work solely from the standpoint 
of limiting factors including not only the three above-mentioned, but also 
sulphur, lime, magnesium and any other factors that influence crop pro¬ 
duction. 

The early failures with gypsum were probably due to the fact that 
phosphorus or some other element besides sulphur was limiting growth, 
or that sulphur was not the element required. In any^ case, the facts re¬ 
cently brought out in regard to sulphur should lead at once to a wide¬ 
spread re-examination of these problems with more carefulfy designed and 
more rigidly controlled experiments. 

G. A. B. 

387 - Differentiation of Character in Young Lucerne in Relation to Length of Daylight, 

— See No. 372 of this Review 


388 - Sexual Expression in Hemp in Relation to Light and Temperature. - See No. 373 

of this Review. 


389- Chemical Composition of Green Maize at different Stages of Ripening. — See 

No. 40S of this Review. 


390 - Occurrence of Quercetin in a Type of Brown-Husked Maize. — Sando, c. e. 
(Junior Chemist, Office of Physiological and Fermentation Investigations, Bureau of 
Plant Industry, U. S. Depart, of Agric.) and Bartlett, H. D, (Department of Botany, 
University of Michigan, Collaborator, Office of Physiological and Fermentation 
Investigations. Bureau of Plant Industries, IT. S. Depart, of Agrie.), in Journal ot 
Agricultural Research, V ol. XXIir, No. 1 pp. 1-4. Washington, 1921. 

In connection with the genetical studies of pigmentation in maize, which 
have been carried on for several years at Cornellj University, the authois 
made parallel biochemical studies in the isolation and identification of the 
pigments from material of known genetical constitution. The brown- 
husked type of maize contains a flavonol viz., free quercetin, and a quercetin 
glucosid. 

The two compounds are both lemon-yellow in colour If they account for 
the truly brown colour of the husks of this type, it must be through their 
tinctorial^quality, probably through their adsorption on some colloid com¬ 
ponent of the brown tissues. It is very probable that the quercetin gluco¬ 
sid is the counterpart in the brown type of the anthocyanin of the purple 
type of wffiich the pigment will probably be found to be allied to evanin. 

G. h. B. 
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391 - Composition of Wild Beets. — Saillard, E., in Comptes vendus de VAcademic des 
Sciences, Vol. CLXXIV, No. 6, pp. 411-412. Paris, February 6. 1922. 

The author gives the results of the analysis of two lots of beetroots 
coming from Primel-Tregastel (Pinisterre), and forwarded to him at the 
request of Schribaux. The data obtained may prove useful to the breeder 
who is seeking for roots specially adapted to industrial requirements and 
capable of transmitting their characters. 

Consignment of October 26. 



1 Average J 

Maximum 

Minimum 

Weight of roots .. 

17 § m - 

56 gm. 

ro.8o gm. 

Dry matter . . .. 

32.18 % 

35.22 % 

29.64 % 

Sugar. 

15-95 

19.60 

13.80 


1-73 

1.98 

I.32 

Insoluble pulp. 

9.12 

10.48 

7.24 

Carbonised ash in the residuum. 

0.46 

0.56 

0.20 

Nitrogen ..I 

0.84 

0.98 

0.63 

Water + sugar. 

83.50 

84.38 

j 82.88 

1 


These beets, which are smaller and more woody than the beets used 
in sugar manufacture, also contain more dry matter, as well as more inso¬ 
luble pulp, more total nitrogen, more mineral substances (about 2 % 
times as much), and more chlorine, sodium, magnesium, and phosphoric 
acid 

Their sugar content is equal to or higher than the sugar content of the 
industrial beets ; their sap is less pure and the sum water -f sugar lower. 


Consignment of December 14. 


Sugar.' 13.00 to 15.56 % 

Diy matter. 26,40 to 28.40 

Carbonised asli ,. 0.98 to 1.28 

Total nitrogen.j 0.33 to 0.49 

Insoluble pulp.! 9-oo to 9.90 

Carbonised ash per roo of residuum ..I 0.34 to 0.40 


The figures obtained from this consignment were thus lower than in 
the case of the first. 

These results show that wild beets can be found with as high a sugar 
content as cultivated beets grown for industrial purposes. ?. C. 

392 - Formation of Alcaloids in Belladonna Leaves, in Relation to Solair Radiation. 

— See No. 421) of this Review. - 
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393 - The Influence of Light and of Fluctuating Temperatures on the Germination 

Of Po& corn pres S 3 •— Fryer, J. R. (Department of Field Husbandry, University 
cf Alberta), in Scientific A g riculture , Vol. IX, No. 7, PP- 225-230, figs 5. Garden vale, 1 \ Q. , 
March 1922. 

It has been observed that the satisfactory germination of Poa compressa 
L. is more or less uncertain. In samples, which on external examination, 
appeared to be full of life, sometimes only 10 to 20 % of the seeds germinat¬ 
ed, whereas for other samples of similar appearance the germination per¬ 
centage rose to 50 or 60 %. Moreover the same samples, when retested, 
frequently gave results differing widely from those obtained the first 
time. General observations led to the belief that sunlight and fluctuating 
temperatures were beneficial to the germination of this seed, but no de¬ 
finite data bad been obtained and no literature dealing with the subject 
was available. 

The author made an experiment on the influence of sunlight upon the 
germination of Canada Bine Grass (Poa Compressa T.), and took 12 seed 
samples for the purpose. Simultaneously with the above tests another 
experiment was conducted for the purpose of studying the effect of stead}' 
temperatures and of fluctuating temperatures. The results showed that 
sunlight has a somewhat beneficial effect upon the germination of Poa 
compressa . Daily fluctuations of temperature ranging between 15 0 C 
and 35 0 C are probably the best temperature conditions for germination * 

G. A. B. 

394 - Effect of Soil Temperature upon the Development of Nodules on the Boots of 
Certain Leguminosae. — Jones, F. R. (Pathologist, Office of Cotton, Truck and For¬ 
age Disease Investigations, Bureau of Plant Industry, U. S. Dept, of Agric.) and 
Tisdale, W. B. (Instructor in Plant Pathology, University of Wisconsin), in Journal of 
Agricultural ResearchV ol. XXII No. 1, pp. 17-31, figs. 4, pi. 3. Washington, 1921. 

The study of a diseased crop of lucerne suggested the idea that soil 
temperature might affect the development of nodules on the roots of lu¬ 
cerne and perhaps all other leguminosae to such a degree that the assimi¬ 
lation of nitrogen by these plants is greatly modified during the summer. 
The researches described in this article were carried out with the object 
of investigating the question. Preliminary studies were made upon the 
effect of soil temperature on the development of 4 leguminosae ; lucerne, 
red clover, field-peas and soy-beans with special reference to its effect 
on the infection of these plants by Bacillus radicicola Bejer., and the 
subsequent development of nodules. The greater number of the data 
were obtained by growing plants in soil kepc at a series of temperatures, 
ranging from 12 0 to 36° C with variations of 3 0 between each. The air 
temperature was uniform for all the plants, ranging from 14 0 to 20° C. 

As was anticipated, the 4 plants differed in their ability to tolerate 
soil temperatures at the extremes of the series. Thus peas were dwarfed 
at 30° C ; clover developed poorly at 36° C while lucerne and soy-beans 
grew very well at that temperature. Soy-bean plants grown in soils kept 
at 12 0 — 15° — 330 — 36° C had very dark-green leaves, whereas the foliage 

[ 3 * 3 - 394 ] 
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of those towards the centre of the series became progressively lighter, 
the lightest leaves being found at 24 0 C. 

With regard to the number of nodules formed on plants grown in soil 
kept at these series of temperatures, irregularities were found in each se¬ 
ries, but no large and consistent differences were discovered, except that 
at the extreme upper and lower temperature limits tolerated by the plant 
the number of nodules was reduced, although peas usually produced a 
greatly increased number of nodules at 30° C. In short, all the species stud¬ 
ied form nodules in soils at any temperature at which the plant can make 
a growth that is at all vigorous. 

While the variation in the number of nodules was not consistent, their 
size measured by the average dry weight per plant was found to differ 
greatly and consistently within the series, at least so far as the soy-bean 
was concerned. The maximum weight attained for a soy-bean plant after 
a period of two months was found at a soil temperature of 24 0 C. Examina¬ 
tion of nodules on the roots of the other lyegtiminosae indicated that their 
maximum production occurred at about the same temperature. 

The weight of the nodules produced by soy-beans was not found to 
be correlated with the weight of tops or roots through the series of temper¬ 
atures. In fact, the weight of the tops was practically as great at 30° 
to 36° C as at 24 0 C, while the weight of the' roots declined rapidly at the 
higher temperatures. The weight of the roots likewise showed no such 
the diminution at the higher ot lower temperature as did the weight of 
nodules. With the soy-bean plant, and to a much less marked degree with 
the other plants, there was a correlation between weight of nodules and 
colour of plants, the largest weight of nodules occurring on plants with 
the palest green colour. Generally speaking, plants with large nodules 
had a higher percentage of total nitrogen in the tops, though this correla¬ 
tion is not exact. , 

As regards the factors of soil environment that may exert an influence 
upon nodule formation, such as moisture, concentration of nitrates and 
hydrogen-ion concentration of the soil solution, it does not appear that 
their variations, influenced in any way the differences in nodule develop¬ 
ment recorded at the different temperatures in these series. G. A. B. 

395 - Observations on Heredity made at the Phytotechnical Station at Abed 
(Denmark). — Vestergaard, H. A. B., in ZeiUchvift fur Pflamenzuchtunz , Vol. VIII, 
Part. 2, pp. 192-195, Berlin, September 1921. 

A series of experiments on lupin, wheat and barley have recently 
been carried out at the Phytotechnical Station of Abed (Denmark). The 
following are some of the results obtained : 

1) I/UPiN. — Lupinus cmgustifoiius is a blue-flowered variety, but 
contains individuals having both red and white flowers. 

From the cross white X blue were obtained, in the F v exclusively 
blue-flowered individuals, and in the F v blue and white offspring in the 
ratio of 3 : 1 — From the cross red x blue , blue-flowered hybrids were 
obtained in the F v and in the blue and red-flowered plants in the ratio 
of 3:1. 
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The blue x red cross gave in F %) blue individuals and in the F 2 , blue, 
red and white flowered plants in the ration of : 9:3:4, 

There would appear to be two genetic factors concerned, B and R, 
in the case of the blue flowers ; B by itself gives rise to white flowers, and R 
to red flowers. 

2) Barley. — In 1916, there appeared in a line of native barley, 
No. 867, eight abnormal plants characterised not only by their stiff straw 
but also by having only 6-7 very closely growing grains situated at the 
tip of the ear. These seeds were sown ; 36 abnormal and 4 normal plants 
being obtained ; the abnormal produced in their turn (in 1918) abnormal 
progeny only, whereas the offspring of the normal plants consisted of nor¬ 
mal and abnormal individuals in the ratio of : 3.35 : 1. 

The anomaly was probably the result of mutation in a 1914 plant, 
but owing to the dominance of the normal type, it only came to the light 
in 1916 as a consequence of segregation. 

3) Wheat. — As a result probably of mutation, a speltoid type of 
wheat was discovered in a line of wheat known under the name of Abed 
Storalks (large-eared Abed), and derived from Square-head. The new 
type differed from the original line in having longer, weaker culms, and 
longer, thinner and less dense ears. The progeny of the mutant was 
composed of speltoid and of normal types in the proportion 1 : 1. The 
normal plants produced exclusively normal descendants, whereas the 
speltoid continued to segregate into normal and speltoid individuals in the 
proportion x : 1, and may give rise to new types. In this way amongst 
others a dwarf form and an awned speltoid form have been obtained. 

G. A, 

396 - The Establishment of a New Vine Selection Station in Austria. — ZeitschHft 
fur P flame muichtung, Vol VIXI, Pari. p, 20S. Berlin, September 1921. 

The Austrian Ministry of Agriculture and Sylviculture has established 
at Klosterneuburg, near Vienna, a Rebenzuchtungsstatkm (Vine Selec¬ 
tion Station) which is attached to the " Hohere Staatslehranstalt flii Weiri 
nnd Obstbau ” (Advanced School of Vine-Growing and Fruit-Tree 
Growing), The new institution has been placed under the scientific 
direction of Dr. Linsbauek, the administration having been entrusted to 
Fr. Kober, Inspector General of Viticulture. ' 0 . A. 

397 -Experiments in Selection and Hybridisation made with the object of obtaining 
Types of Oats for Norriand (North Sweden). — nilssok-Ehle, h., in Sverkes 

Utsadetforemn^s Tifokrift, Year XXXT, Part 5, pp. 209-215. Malrno, 1921. 

In Sweden owing to high latitude and varying altitudes, there are 
great differences in the climates of the physio graphical zones ; it is there¬ 
fore necessary, in the case of every species of agricultural plant, to obtain 
distinct types specially adapted to each zone. This fact was recognised 
from the beginning of plant-breeding and selection in the country. Early 
maturing kinds of oats must be chosen for Norriand in order that the crop 
may ripen before the first autumn frosts. The species of oats indigenous to 
this region have succeeded in the course of time in adapting themselves 
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to their northern environment with its short summers and small sum to¬ 
tal of heat. They ripened much earlier in the comparative cultural exper¬ 
iments than the varieties from districts lying further south. These na¬ 
tive oats of North Sweden, although differing greatly from one another in 
many of their characters, share the following defects : low yield ; poor 
quality of grain (the caryopsids are small and the glumes form a high 
percentage) weak straw. 

There are 3 varieties: 

1) Nordsvenska hvithafren (White Oats of North Sweden), very 
early, grown in South and Central Norrland ; 

2) Nordfinsk svarihafren (Black Oats of North Finland), very early, 
grown in Upper Norrland. 

3) Merohafren (Meroe Oats), native Norwegian oats of Meroe in 
the Nordlanden. 

Two other very early varieties, Mesdag and Tyskmosshafre have re¬ 
cently been widely grown in Northern Sweden. 

The cultural experiments made at Svalof have demonstrated the 
yielding capacity of the early types : Guldregn produces a crop from 30 
to 40 % higher on an average than Mesdag and Nordfinsk. There is there¬ 
fore nothing surprising in the attempts made by agriculturists to introduce 
into the northern provinces good, heavy yielding, and relatively early- 
maturing varieties, such as Ligo wo and Guldregn. Good results may be 
obtained from these varieties in hot years and favoured districts, but in 
ordinary cold seasons, the setting and ripening of the grain is hindered by 
the low temperatures, so that the yield of these oats in spite of their spe¬ 
cific productivity is lower than that of Mesdag. 

Hence it is necessary to obtain for North Sweden a type af oat combin¬ 
ing the characters of early maturing and specific productivity in order that 
the grain may'develop and ripen in good time. The combination of these 
two characters has been the object of much research and of many experi¬ 
ments along the lines of physiological selection and hybridisation. 

SELECTION. — By means of pure line selection, positive results have 
been obtained with the Meroe oats from which have been derived a new 
type 0668, which is both early maturing and productive. 

Since however the quality of the grain is poor (the seed being small 
and having a high percentage of glumes), this new product cannot be used 
directly, but forms excellent material as a base for further crossing exper¬ 
iments. 

“ Nordsvenska hvithafren ” is also not at all homogeneous, but since 
it is made up of many distinct forms, it could be improved by sorting. 

From 1900-1906 the author carried out a continuous series of selections, 
taking as his starting point the large amount of material collected in 1899. 
by Prof. Hjalmar Nilsson in the province of Dalarne. The final product 
of this selection was type 0924 (Svalof fdrddlade Dalahafre = Bala oats 
selected at Svalof), which is markedly superior to the population from which 
it was derived as regards the quality,of the grain. , 

Crossing. — The crossing experiments were begun in 1903. Their 
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chief object was to combine in a single type the good grain quality and 
high yield of the best varieties with the early-ripening of the oats indig¬ 
enous in the North. The experiments began with the series Li go wo v 
0660 (0660 — pure line of Nordfinsk Svarthafre) and Ligowo x 0668 
(Meroe pure line). Ligowo is distinguished by the good quality of its 
.grain. In the F 2 (1905), as might be expected, very complicated segrega¬ 
tion took place. 

Out of 670 individuals of Ligowo x 0665 a certain, but not very high 
number have the early-maturing character of the 0668 parent. The seeds 
of 43 of the plants, that were earliest both in heading and ripening, were 
sown in the same number of plots. From the best of these plots, a new 
individual selection of 57 plants was made and their seed sown in 57 
plots. Some of the most typical and uniform individuals were harves¬ 
ted together and the seed used en masse for the raising of a new 
strain which gave most promising results during the comparative experi¬ 
ments of 1908-1911. After this date, 32 new lines were selected, one 
of them being put on the market in 1920 under the name of Orion Oats 
b ; this represented the final results of the cross Ligowo X 06608, 

From Ligowo x 0660 was subsequently obtained by similar methods 
the Bjrn Oat which proved superior to Orion in the Southern part of Norr- 
land. Lately however it has been surpassed by Odal which tends to re¬ 
place it. 

Finally in 1906, the cross Guldregn x 0924 (selected Dala) was made. 
Guldregn is distinguished by its high yield, the good quality of its grain 
and the vigour of its culms. From this cross was obtained by final selec¬ 
tion the line 01163, which combines in satisfacto^ proportions the characters 
of both parents and was put on the market in 1921 under the name of 
Odal Oats. 

From what has already been said, it may be concluded that the pedi¬ 
gree selection of native oats and the crosses made have given positive 
results in the right direction. 

In fact from the cross Ligowo x 0668 was obtained Orion , a type par¬ 
ticularly suited to the interior and north of Norrlaud and to the highest 
zones. It combines with early ripening good quality and quantity of 
grain and straw ; and its culms are more vigorous than those of 0668, 

Odal would appear to be the type most adapted to the southern 
portion of Norrland. 

There is no doubt that in these two cases early maturity and product¬ 
ivity have been successfully combined in good proportions with other 
valuable characters, and it is certain that further improvements can be 
obtained by continuing to work with uniformity of method along the pre¬ 
sent lines* ' G. A. 

398 - Researches on the Question of a Fatuoid Mutation of A vena Saiiva . — 

AkermaN, A., in Sverives Uisddesforemn-s Tifckritt, Year XXXI, Part 6, pp. 266-208. 

IVlalma, 1921. 

In the sowings of cultivated oats (Avena saliva) individuals are some¬ 
times found that differ in* many points from the common type and bear a 
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certain resemblance to Avena fatna. Thus the glumes (including those oi 
the 2nd and 3rd grain), are furnished with a strong curved awn, while 
at the base, at the height where the ripe grain becomes detached, the cal¬ 
lus is surrounded by a projecting ring of tissue. There is also a tuft of 
stiff hairs at the base of the seeds. 

These aberrant forms, known under the name of Fatuoiderna 
(== Fatuoid), appear not only in the pure lines, but also in the mixed po¬ 
pulations. 

In addition to these fatuoid forms, other forms evidently of hybrid 
origin (heterozygotes) are occasionally seen which naturally have a greater 
resemblance to the normal type. 

The progeny of these heterozygotes segregate into normal , hetero¬ 
zygous and fatuoid forms in the ratio 1 : 2 : 1. 

The question of the origin of these forms arises. It was at first as¬ 
sumed that they were due to a natural cross between cultivated and wild 
oats, but this appears not to be the case, for in the first place, Avena 
fatua is not found in the district of Svalof where Nilsson-Ehle has made a 
prolonged study of these anomalous forms, and in the second, as has been 
shown by the results of TschErmak and Surface's hybridisation experi¬ 
ments the segregation in the case of true crosses is very complicated, a 
large number of characters being involved. 

In the present case, except for the few points of difference mentioned 
above, the new and the original form are precisely similar. 

If a hybrid origin is excluded, the fatuoid form must be regarded as a 
true mutant. G. A. 


399 - Rice Selection in the Philippines. — See No. 409 of this Review. 


400 - Behaviour of the Hybrids Medicago satfya x M. falcata from the 
Standpoint of the Production of Types of Lucerne Suitable for Central Sweden.— 

Witte, H., in Swrites Utsadesforeniwis Tidskrift , Year XXXI, Part 5, pp. 185-198 
Mahad, 1921. 

The author first gives a short account of the cultural experiments 
carried out in different countries with the object of discovering the most 
valuable types of lucerne. In Sweden, where lucerne is only grown 
in the Central and Southern provinces, the best results were obtained with 
Hungarian lucerne and Medicago variegata (M. sativa X M. falcata ), and 
the latter could with advantage be substituted for the Hungarian variety 7 
in districts where great vigour and high resistance to cold are specially 
required. 

The author has for some years been making a number of experiments 
and researches at Svalof. From the results obtained, he is led to the con¬ 
clusion that the climatic conditions of Sweden (heavy rainfall and low tem¬ 
peratures), are not favourable to common lucerne from the point of view 
of seed production. The plant flowers freely but a very small percentage 
of the blossoms only set seed. 

[Z$8r~4M] 
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In 1913, the following seed crop was obtained by the author from 13 
strong, well-developed plants: 


From 1 plant.no seeds 

» 8 plants .less than i gm of seeds 

'> 2 plants » » 1-2 » » » 

» 1 plant. » » 5*5 » » # 

» 1 plant. » ® 7.1 ® ® a 


On average 1.55 gm. per plant. 

With the object of obtaining a vigorous, productive type both as 
regards forage and seed, the author decided to begin his work with mate¬ 
rial from M. sativa x M. falcata. Crosses can be effected easily without 
emasculation, all that is necessary is to adopt the usual method of apply¬ 
ing the pollen by means of a brush to the flowers to be fertilised, after 
previous isolation. 

The F t hybrid has characters that are almost intermediate. Its 
shoots are more branched than those of M. sativa and its habit of growth 
more open, although not so decumbent as that of M. falcata. The colour 
of the flowers, which in the parents is bluish-violet and bright yellow res¬ 
pectively, becomes in the hybrid a dirty yellow, or greenish-yellow with 
more or less distinct violet-green veining. The pod is intermediate in shape 
between the sickle of falcata and the spiral characteristic of the common 
lucerne. Stolon development is more vigorous than in falcata , but less 
strong than in sativa. A second growth is rare but it is more vigorous 
than with M. falcata when it occurs. 

The hybrid is superior in seed production to either of its parents. 

In the F 2 , very complicated segregation takes place. As regards 
stem length, some of the F 2 hybrids have longer stems and some shorter 
than their parents ; the habit of the hybrids is in most cases open as in the 
Fx> but some individuals have erect stems as with sativa and in other the 
stems are decumbent as with falcata. The colours are the same as in the 
flowers of the F lt other shades such as light-yellow, violet-brown, bluish- 
violet and white being also found, all associated wththe most various and 
complicated segregation phenomena. 

There is not only an intermediate type of habit, but alsoof pod, as well 
as types similar to the parental, together with all possible intermediate 
forms and gradations. 

It has been mentioned that the F x produces abundance of seed ; in 
the F %> seed formation is not common and in certain individuals, complete¬ 
ly absent. Some of the F 2 hybrids are however very prolific, as is shown 
by Table I. 

These data show that 378 out of 523 F 2 individuals or 72.3 %, pro¬ 
duced less than 2 gm. of seed per plant; in or 21.2 % produced from 2 to 6 
gm., 16 or 3 %, from 6to 10 gm., 12 from 10 to 20 gm. and one plant only 
bore 39.8 gm. 

In the jF 2 it is rare for the plants to shoot a second time but in this 
respect great variability is shewn, 

£400] 








PLANT BREEDING 


481 


Table I. — Seed "Production in the F 2 of Medicago saliva x M. falcata. 

j Number of Plants , Totals 


in grammes 1 Line J 

Line 

1 Line Line 

j Line 

I ’ Plants | 

% 

1 37 -I 9 I 9 , 

38-1919 

j 39 -I 9 I 9 40-1919 

j 4 I-I 9 I 9 

I 

below 0.0 ..: — | 

5 

9 


' 

14 1 

2.7 

0.01—1 .99 .I 7 i 

202 

118 

19 

18 

364 

69.6 

2 00—3.99. , 1 j 

34 

39 ; 

5 

, 7 

86 

16.4 

4.00-5.99. — ' 

9 

! II , 

3 

2 

, 25 

4.8 

6.OO-7.99 . I ; 

2 

! 4 , 

1 

i 1 

9 

1*7 

8.OO-9.99 . I j 

2 

3 , 

1 

— 

7 . 

i *3 

IO.OO-II.99 . • . . ; — ; 

3 

1 2 - 

3 

— 

8 1 

i -5 

12.00-13.99 . . . . 1 — 

1 

1 

1 

; — 

3 

0.6 

14.00-15.99 .... — 

— 

2 

1 

— 

i 3 ' 

0.6 

16.00-17.99 ... 1 - ! 

2 

1 — 1 

— 

— 

2 

0.4 

lS.OO-i9.99 .... - 

— 

1 

—. 

! — 

1 ■ 

0.2 

38.OO-3.99 .... - 

— 

1 

— 


S 1 ■ 

0.2 

Totals ... 10 

1 

260 

. 9 . j 

34 

28 

523 

100.0 

Table II gives the forage yield. 





Table II. — 

Forage Yield of ordinary Lucerne 


and of the Hybrids of Medicago saliva 

X M. 

falcata « 




Kg. of green mass per hectare 




1 st cut 

2nd cut | 

I 

3rd cut 

Total 

Ordinary lucerne (Hungarian) . 


1 

I 

• 31 750 

22 350 | 

i 

j 

13250 ! 

6 K 350 

sativa falcata (aveiage of 16 Nos) . . 

• 1 35 000 


7 000 

1500 | 

43 500 

» » No. 21-1919 • • 


43 000 


7500 

2000 j 

52 000 

» » » 32-1919 • • 


• ! 35 °oo 

13 000 > 

500 

48 500 

» » » 19-1919 * • 


19000 


2 000 1 

— 

21 000 


The first cutting of the hybrid was slightly larger than that of ordinary 
lucerne, but the second and notably the third cuttings were distinctly 
smaller* 

The author believes that it will be possible by means of continuous and 
systematic selection, in spite of the complications arising during segre¬ 
gation, to isolate cold-resistant types giving heavy crops of seed and forage, 
especially for the districts of Central Sweden where the inclemency of the 
climate precludes all hope of a third cutting. G. A* 

401 - On the Origin of a new Line of Red Clover with short Corolla Tube. — Linhapu, 

E-, in Zeitschrift fur Pflanzenzuchtung, Vol. VIII, No. 2, pp. 95-120, Berlin, September 
1921. 

In 1907 Nielsen observed in a clover field in Bohemia several plants 
with light-coloured flowers and relatively short corolla tubes. l Among 

£400-401] 
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the progeny of these plants, were individuals with pale flowers arid short 
corolla tubes, which in 1911 produced two dwarf plants, all the organs being 
proportionally reduced in size: stems 10 to 15 cm. in height; flowers very 
small; capitula small and compact; corolla tube 4 to 5 mm. long. It 
was not possible to obtain seeds and to propagate this dwarf form. The 
experiments were continued with the family that had produced the dwarf 
type. In 1911, the author cross-pollinated two late plants with pale flowers 
and comparatively short tubes (8 mm.). By repeating the operation in 
the following years, he soon obtained a line with whitish (very pale vio¬ 
let) flowers true to colour, small compact flower-heads and short tubes. 
This new line was observed to be very accessible to bees, ancl the author 
therefore gave it the name of “ Bienenklee ”, the Apitrefle of Martinet, 
or bee clover. 

’ The following Table gives in a comparative form the biometric data 
of the new line and of ordinary red clover. 

The Biometric Data of Bee Clover and common Red Clover. 

Common Red Clover 
Bee Clover | 

1920 No 3846 | No 50,33 

(10) 

2 

31.5 
3*4 
10.0 

935 
3-5 
306 

2.5 

2.65 
0.8 


This new line is not only distinguished by its relatively short corolla 
tube, but also by the large amount of seed it bears. 

The short tube facilitates the entrance of the bees by which the clo¬ 
ver is pollinated, G. At 

402 - Experiments Researches on the Fertilisation of Red Clover (Trifolium pra~ 
tense) in Germany, — Schlbcht, E., in Zcitschrift fUr Pflansenxuchiimu Vol. VIII, 
Part. 2, pp. 121*157. Beilin, September 1921. 

This paper gives the results of experiments made at the Phytotech- 
nical Station of Hohenheim, with a view to studying the problem s?i 
auto-sterility in red clover. The author in the course of his researches 
had also occasion to collect important data respecting the moisture of the 
air, the percentage of seeds that set, the presence of a new disease the 
anthers and the occurrence of pods containing two seeds. 

[ 401 - 40 ®] 


Length of tube (in mm ). 

Number » plant?. 

» » stems per plant. 

» » flower-heads per plant. .... 

* » » per stem .... 

» » seeds per plant. 

» » seeds per inflorescence .... 

Total weight of plant, in gm. 

» » of each plant, in gm. ... 

» » of 1000 seeds, in gm. . - - 

» » of seeds in % of total weight 



9.99 

EI 

21.0 

253 

Z2.X 

1745 

7 

173 

3*4 

1.90 

2.0 
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Experimental control of autosterility. — For the purpose of 
isolation, gauze cages 30 x 30 cm. at the bottom and 80 cm. in height 
were used. 

The operation was effected by exerting a slight lateral pressure upon 
the standard of the keel, so as to expose the stigma and the anthers. The 
pollen is collected on a brush and applied to the stigma ; before passing 
from one plant to another, the brush must be dipped in alcohol to prevent 
any chance of cross-pollination. 

The author only obtained a total of 10 seeds from 8589 flowers thus 
treated which may well have been the result of the involuntary introduc¬ 
tion of foreign pollen : the autosterility of clover has thus once more been 
proved. 

In order to confirm the results of the experiment, control tests were 
carried out on several flower-heads of the same plant, some being artific¬ 
ially cross-fertilised, while others were freely exposed to the visits of 
insects. 

In both cases the percentage of seeds set was very high (from 32.8 
to 68.5) thus showing that the operations had been very well carried 
out. It is clear therefore that the failure to produce seed mentioned 
above is to be attributed exclusively to autosterility. 

When self-pollination (with the pollen of the same plant) is effected 
through the agency of Bombus , some seeds are usually obtained ; this 
fact does not however discredit the theory of the autosterility of the red 
clover, for it is very difficult, to find insects in the country that have not 
already been in contact with several clover plants. 

The agency of insects. — Can bees act as pollinating agents ? It 
is generally conceded that bees are not able to reach the honey of flowers 
with too long a corolla-tube. The author carried out 808 biometric de¬ 
terminations and obtained length values ranging from 5.2 mm. to n 
mm. The usual length was 8.9 mm. and the general average 8.7 mm. 
Zander reports that the bee can insert its proboscis to a depth of 7-9 mm.; 
if this is true, according to the author's statements, 72.5 % of the 
flowers of the clover would be accessible to bees. 

In the control experiments, large gauze cages measuring 85 X 2000 
cm. at the bottom and 100 cm. high were used. 

The results are summarised in the following Table. 


Mode of pollination 

No. 

of inflores- 
I cences 

No. i 

of 

flowers 

Fruits set 

No. J % . 

Bees .. 

1 

125 

| 

xi 692 ! 

| 

6328 

53-2 

Bombus . 

100 

9517 ! 

4 516 

47.5 

Flowering in the open. 

100 

9911 ; 

4 830 

48.7 

Totals and averages . . . 

$25 

31 120 

15 584 

58-1 
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Thus the bee is as good a pollinating agent as Bomhus . 

Effect of moisture upon poeeination. — Contrary to Martin's 
conclusions, it would appear that a high degree of atmospheric moisture 
does not 4 by itself interfere with the process of fertilisation. 

Two-seeded pods. — Sometimes the two ovules produce two ripe 
seeds. 

Disease of the anthers. — The anthers of the red clover are oc¬ 
casionally attacked and destroyed by a fungus belonging to the genus 
Botrytis , but distinct from the species that are at present known. The au¬ 
thor suggests for this fungus the name of Botrvtis antherariim-Trifolii. 

G. A. 

403 - Genetic Behaviour of a New Seed Colour in Trifolium pratense, in 

Sweden. — Witte, H., in Sverige s Utsddesfdronings Tidskrift, Year XXXI, Pari. 0, 

pp, 257-265. Malmo, 1921. 

The colour of the seeds in clover varies considerably in different 
individuals, but is always uniform in the same individual. The colour- 
variations range through all possible shades from light yellow to purp- 
lishblack. 

The author found in addition to these already well-known colours, 
another very rare hue, whitish-grey, or white, which had never before been 
observed. 

This particular coloration of the seed always occurs in correlation 
with white flowers, lack of anthocyanin in the sepals and vegetative parts 
of the plant; we have therefore to do with an albino form. This character 
is recessive. In fact, if an albino individual is crossed with a normal, 
progeny with coloured seeds and white seeds respectively are obtained, 
in the second generation, in the mono hybrid ratio : 3: 1. G* A. 

404 - The Histological Characters of the Root of the Sugar Beet from the Point of 

View Of Selection. — Plahn, H., in Zeitschrift fur Pflnmenziichtung, Vol. VIII, Part II, 

PP- 195-205. Berlin, September 1922. 

Recently, the sugar-beet has been selected less with a view to sugar- 
content, than with the object of obtaining good root-development, in 
order to increase the amount of residue which forms an excellent 
stock-feed. 

The present methods of selection, which are based on' the polarisation 
and weight of the root, do not furnish sufficient data to serve as a guide 
in work directed to obtaining types with high yield and uniting in the best 
possible proportions both quantity and quality. 

The larger size of a root is frequently due to its greater water content, 
and is not therefore transmissible. In determining the weight of the root 
it is therefore always necessary to consider the proportion between the wa¬ 
ter and the dry matter present. The latter alone is of importance from the 
standpoint of heredity. 

In experiments in this type of selection, it would appear that the 
greatest difficulty is due to the negative correlation between the weight 
and the sugar content of the root. It is, however, not a question of true 

[40S-404] 
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correlation, but rather of co-ordinate dependence due to the fact that 
most heavy roots contain a large amount of water. This interdependence 
has been regarded as a basis for generalisation. In reality however types 
are to be found that combine a high sugar percentage with great 
weight of root, and the propagation of these types by means of pure lines 
has done much to show that sometimes the heaviest roots are also the rich¬ 
est in sugar. I11 selection therefore, as has been said, the dry matter must 
be taken into account. In the case of two beets of equal absolute weight, 
the more valuable from the genetic standpoint is the one in which the 
ratio : water: dry matter is lower. 

This ratio provides the means of judging whether the tissues of the 
root are compact or not. The author gives the data for 10 roots. As regards 
the above ratio, it is possible to distinguish, taking 2.75 as the mean, 6 
roots with compact structure (I-III-VI-VIII-IX), with values ranging 
between 2.71 and 2.61, and 4 roots with loose structure (II-IV-V-X) 
with values between 2.77 and 2.92. Some excessively large roots (like 
II-IV-V), weigh a great deal (763-651-560 gm.) but their structure is far 
from compact (2.92-2.85-2.90) ; from the genetic standpoint they cannot 
be regarded as actually heavy. 

If a comparison is made between Nos. II and III as regards weight, 
we find : 

Root No . II weighs 763 gm.and contains 194-56 gm. of dry matter and 568.43 gm. of water in the ratio 
of : 1 : 2.92. 

Root No. Ill weighs 684 gm. and contains 188.44 gm. of dry matter and 495.51 gm. of water in the ratio 
of: 1 : 2.63. 

Differ: in favour of II: -[- 79 gm,.. -f 6.12 gm. of dry matter -f 72.87 gm. of water in the ratio of: 1: 11.91 


The 79 gm. difference in weight is largely due to a greater amount of 
water. In order to have equivalence, instead of 6.12 gm. of dry matter 
and 72.87 gm. of 'water, 21.75 gm. and 57.25 gm. respectively should have 
been found. 

In estimating the actual value of two beets (again taking as a basis 
of comparison root No. II), the following equation was obtained: 

763 gin. (weight of root): 191.56 (dry matter) — 684: x 
x s* 171.41 gm. of dry matter. 

As a matter of fact, root No. Ill which weighed 684 gm., contained 
188.44 gm. of dry matter, that is to say, 14.03 gm. more. 

In the same way, although root No. II with 79 gm. more weight 
might be considered equal to No. Ill, it would be necessary, if this were 
the case, for the weight of 763 gm. instead of being made up of 194.46 gm. 
of dry matter and 568.43 gm. of water in the proportion of: 1 : 2.92, 
to be made up of 210.19 gm. of dry matter and 552.81 gm. of water in the 
proportion of : 1; 2.63. 

Thus beetroot No. II contains 15.63 gm. of dry matter -p 15.62 gm. 
of water and its value is therefoie lower than that estimated for beetroot 
No. III. 


4 
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If the dry matter content of these roots is calculated in this manner 
and the average taken as 141.87 the following values are obtained : 


No of roots 

Actual Value 

Proportional Value 

Difference 


gm. 

gm. 

gm. 

I . 

214.65 

212.00 

+ 2.65 

II. 

194-56 

203.47 

— 8.91 

Ill. 

188.44 

I82.4O 

-J- 6.04 

IV. 

168.93 

173.60 

— 4,67 

V. 

145.52 

151.47 

— 5- 95 

VI. 

117.54 

1X6.27 

+ 1*2 7 

VII . .. 

102.98 

9947 

4- 3.51 

VIII. 

IO2.43 

98.93 

4- 3.50 

IX . 

98.55 

94.67 

+ 3*88 

X. 

85.13 

85.60 

— 0.47 


Therefore the 6 roots with compact structure come in the following 
order III - IX - VII - VIII — I — VI. 

On the other hand if we apply von Rumker’s correction for the ra¬ 
tio between weight and sugar content and take as a basis of comparison 
the average weight of a root weighing 532 gm. with 20.72 0 of polarisation 
we obtain for root I: 

Weight of root X — 795 gm 

Aveiage weight of all the roots = 532 gm . . Corresponding polarisation — 20.72° 
Difference in favour of No. 1 = 4* 263 gm . . von Rumker’s correction * — 0.77° 

Corrected polarisation . . ~ 19.95° 
Polarisation of root No, 1 — 19.10° 

Difference ........ — 0.85 

For the more compact beetroots, the following values are obtained, 
IX - 1.61; III - 1.25; VI - 0.63; VII « 0.14; VIII o.oy. 

The results of determining the dry matter on the one hand, and the 
weight of the root and the polarisation angle on the other, do not agree. 
Therefore, the present methods of selection, which are based on the polar¬ 
isation and weight of the root, cannot yet be considered as satisfactory. 

The polarisation data must be corrected by the sugar content of 100 
parts of dry matter, and the structure and absolute weight of the root 
should also be taken into account . G. A. 

405 - A Bio-Chemical Index for Determining the Vitality of Seeds (1). — nembc, a. 
and Duchon, F., in Comptes rendus de VAcademic des Sciences, Vol. 174, No, 9, 
pp. 631-634. Paris, February 1922. 

The authors have shown {Comptes rendus Vol. 173, 1921, p, 933), 
that the activity of the catalyst affords a rapid and easy means of determ- 


(1} See R . March 1922, No. 253. (Ed ) 
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initig the vitality of seeds. They adopted the following method : 2 gm. 
of finely ground seeds are mixed with 20 cc. of distilled water and put into 
a flask with a rubber stopper provided with two holes through one of which 
passes a funnel with a regulating tap, while an escape tube with two bends 
passes through the other and thence into a vessel of water and under a gas- 
bell graduated to tenths of a cubic centimetre. By means of the funnel 
are introduced 15 cc. of 3 % oxygenated and neutralised water and the 
amount of oxygen liberated is measured after 5 minutes, and later after 
15 minutes. 

The results of many experiments have demonstrated that all other 
factors being equal, the amount of water decreases regularly with the 
weakening of the gerjuinative capacity. 

These results expressed graphically give a regular curve and thus the 
germinating power of the seeds can be deduced from the amount of 
oxygen liberated. 

In practice, it is well to use the comparative method, and to compare 
the catalytic activity of the ground seeds under examination with the 
graphic curve obtained under the same conditions from seeds of known 
germinative power. P. C. 

406 - The Exportation of Red Clover Seed from Czechoslovakia, — Bulletin 0 / the 
Ministry of Agriculture of the Czecho-Slovakian Republic, Vol. Ill, No. i,p 8. Prague, 
January x, 1922. 

The seeds of forage crops, especially those of Red,White, Swedish and 
Crimson Clovers (after which comes the seed of Sainfoin etc.), are among 
the most important agricultural products exported from Czecho-Slovakia. 
Statistics show that the following quantities of clover seed were produced 
in 1920 : in Bohemia, 121 098 quintals ; in Moravia 45 157 quintals ; in 
Silesia 3 341 quintals, in Slovakia, 34 993 quintals; in Sub-Carpathian 
Russia, 2895 quintals ; the total production Amounting to 207 484 quintals. 
Owing to its excellent qualities this seed finds a ready market abroad, 
especially in England, Scandinavia etc. In 1921, about 300 trucks of 
red clover seed were exported. There are certain restrictions on its exporta¬ 
tion, for as adverse climatic conditions have damaged the clover crops in 
Czecho-Slovakia, the Government has been compelled to limit the consign¬ 
ments of clover seed sent abroad, in order that the farmers may have 
sufficient for their own requirements. On the other hand, the Experiment 
and Seed Testing Stations are protecting the reputation of Czecho-Slovakian 
clover seed by guaranteeing its purity, power of germination, and freedom 
from any admixture of weed seeds. G. A. B. 

407 - Steady Decline in Price of Vegetable Seeds in the United States since 1918 .— 

Weather , Crops and Markets, Vol. I, No. 7, p. 129-146. Washington, D. C., Feb. 18,1922. 

Prices quoted for vegetable seeds, both by retail mail-order and whole¬ 
sale dealers in the United States, are almost uniformly lower than in 1921, 
and, for most items, the lowest since 1917. The decline has been^constant 
since 1918, when the peak was reached for most kinds. The accompanying 
table of retail catalogue and wholesale prices show that the prices of beans. 
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peas, sweet maiz e, lettuce, and vine-crop seeds fluctuated less violently than 
did other seeds, including beets, cabbage, celery, spinach, and turnip, of 
which large quantities normally are imported. 


Average Wholesale (Wh) and Retail Catalogue (R) Prices of Standard Varieties 
of Vegetable Seeds (%per pound) 


Kind 
of seed 

1917 

1918 

1919 

1920 

1921 

193s 


Wh. 

R. 

Wh. 

R. 

Wh. 

R. 

Wh. 

R. 

Wh. 

R. 

Wh. 

R. 

Beans, dwarf. . . 

0.1S 

O.32 

0.26 

0-43 

0.21 

0.4I 

0.16 

0.39 

0U5 

°*39 

0.13 

0-37 

Beans, garden pole* 

0.14 

0.26 

O.24 

0.41 

O.23 

0.43 

0.21 

O.40 

0.19 

0.41 

O.15 

0.39 

Beet, garden. . • 

0.90 

1.30 

1.45 

2.35 

I.O7 

1*75 

O.64 

1-35 

0.48 

1.15 

0.38 

I.OO 

Beet, mangel. • • 

0-75 

0.55 

0.90 

1.30 

0.68 

1.20 

O.36 

0.90 

0.31 

0.80 

O.27 

0,70 

Cabbage . 

1.90 

3.00 

3.80 

5.05 

8.00 

II.IO 

2.75 

5.25 

2.40 

3-90 

2.00 

3*15 

Carrot.. 

1.00 

I.40 

1.75 

2.25 

0.90 

1.70 

0.50 

1.30 

0.50 

I.XO 

O.4O 

X .00 

Celery, domestic . 

1.50 

2.60 

2.25 

2.85 

1.85 

2.90 

I.60 

3-20 

2.00 

3.00 

1.60 

2.75 

Celery, imported . 

10.00 

I7.00 

10.00 

15-35 

5 *oo 

13.55 

4.OO 

IO.45 

4.00 

9.85 

3*00 

9.05 

Cucumber . . . . 

o .54 

0.95 

0.83 

1-75 

0.85 

1.30 

0.86 

1.30 

1.80 

1.40 

0.81 

**35 

lettuce. 

0.65 

i -35 

0.85 

1.40 

0.90 

1.50 

072 

i *55 

0.76 

1.60 

0.761 

i *55 

Muskmelon. . . * 

o .54 

1.10 

0.78 

1.30 

0.81 

* 35 

0.73 

1.50 

079 

1.50 

0.76 

1.50 

Watermelon . . . 

0.42 

0.80 

0.70 

0.95 

0.54 

i.i 5 

0.46 

X.IO 

0.45 

1.15 

0.46 

1.05 

Onion seed. . . • 

1.90 

2.50 

4 - 5 ° 

5*15 

2.65 

3 . 8 o 

1.80 

3-*5 

1.60 

3.00 

1.20 

2.55 

Parsley. 

o .35 

0.90 

0.60 

1.05 

1.00 

1 *2 5 

0.60 

1,10 

0.60 

I.XO 

0.50 

I.XO 

Parsnip ..... 

0.30 

0.70 

— 

1-75 

1.00 

1.80 

0.40 

1.25 

o .35 

1.05 

0.35 

x.00 

Peas, garden. . . 

0.12 

0.23 

0.19 

o .37 

0.19 

0.38 

0.24 

°*45 

0.19 

0 42 

0.14 

0.37 

Radish.. 

0.40 

0.65 

1.60 

1.65 

1.30 

1.65 

0.60 

1.30 

0.50 

J **5 

0.50 

X.IO 

Spinach ..... 

0.60 

0.90 

2.00 

2.ro 

o .75 

1.25 

0-35 

0.80 

0.20 

0.70 

0.20 

0,60 

Squash, summer • 

0.65 

0.95 

0.80 

1.40 

1.05 

* 5 o 

1.00 

1.65 

0.90 

1.65 

0.75 

1.50 

Squash, winter. • 

o .55 

o -95 

1.00 

1.50 

I.XO 

1.60 

I.XO 

1.70 

1.00 

1,60 

O.SO 

X.40 

Sweet corn. . . . 

0.20 

0.26 

0.25 

0-38, 

0.17 

0-35 

0.15 

0.36 

0.13 

0.36 

0.10 

0.32 

Tomato ..... 

2 75 

2.95 

3.60 

4.10 

4.00 

4-45 

3-25 

4*45 

3.10 

4-25 

2,80 

3*90 

Turnip, English ■ 

o .35 

0.70 

*•75 

r .95 

1.35 

2.05 

0.65 

1.40 

0.50 

1.X5 

035 

0.95 

Turnip, Swede . . 

0.32 

0.63 

1.50 

1 2.35 

1.25 

2.05 

0.45 

1-35 

o *37 

1.00 

0.27 

0,90 


* Not including I/ima beans. 


Any changes in the price of the former group, of which the domestic 
production is usually sufficient to supply the needs of the United States, 
may be attributed largely to variations in the cost of production and pre¬ 
paration for market. The supply of the latter group, however, was not 
controlled by domestic commercial growers and with imports suddenly 
cut off, the high prices prevailing in 1918 followed, likewise the rally of 
domestic growers to supply the deficit thus created, followed by the rapid 
resumption of imports, caused these items to decline quickly to their 1917 
price levels. 

On the whole, wholesale prices for 1922 compared with 1921 show a 
greater reduction than do the retail catalogue prices. The wholesale prices 
of beans, peas, sweet maize, beet, cabbage, carrot, celery, onion, parsley, 
squash, and turnip are 15 %-30 % less while the retail-catalogue prices of 
these items, with the exception of cabbage and English turnip, are only 
5 %-X 5 % less than last year. Very little change, if any, occurred in the 

[40*] 








SEEDS — CEREAES 


489 


wholesale prices of other kinds of vegetable seeds except tomato which is 
quoted 10 % less. The average retail prices of tomato declined S %, 
spinach 35 % and watermelon 9 %; cucumber, lettuce, muskmelon, 
parsley, parsnip, and radish were unchanged to slightly lower. 

G. A. B. 

408 - Reliability of the Nail Test for predicting the Chemical Composition of Sweet 
Maize. — ApplemaN, C. O. (Maryland Agricultural Experiment Station), in Journal of 
Agricultural Research, Vol. XXX, No. u, pp. 817 S20. Washington, September 1921. 

In carrying out the nail test, the thumb-nail is thrust into the kernel, 
and the exudate examined which is opalescent, milky, creamy and doughy 
in the 4 successive stages of ripening ; at the last stage, the kernels begin to 
turn yellow. 

The author made parallel and comparative experiments with sweet- 
maize and found from the results of chemical analyses of the kernels that 
the nail test was reliable, although its reliability is influenced by the rate 
of ripening and of water loss by evaporation. 

He also discovered that : 

The corresponding stages of crops ripening under different climatic 
conditions vary both in uniformity of composition and average percentage 
composition. 

The percentage composition of the carbohydrates in the milky stage 
of a late crop was much more uniform than in the same stage of an 
early crop. 

The nail test is most reliable when applied to crops that ripen slowly 
in a cool autumn. 

In each of the ripening stages, except the dough stage, the percentage 
of total sugar was more constant than the percentage of starch. 

As ripening proceeds, the increase m the percentage of starch is much 
greater than can be accounted for by the decrease in the percentage of 
sugars. From the beginning of kernel formation until the end of the rip¬ 
ening period there is a continual movement of sugar from the plant into 
the kernels where it is transformed into starch. The following Table gives 
the average percentage of the composition of kernels of sweet maize of a 
late and early crop respectively, as indicated by the nail test. The per¬ 
centages are calculated with reference to the dry matter content. 


Percentage Composition of Sweet Maize at Different Stages of Ripening . 


Crop 

Pre-Milt 

Stage 

Milk Stage 

Early 

dough Stage 

Bough Stage 

Total 

sugar 

Starch 

Total 

sugar 

Starch 

Total 

sugar 

Starch 

Total 

sugar 

Start 

Early. . . 
Eate . . . 

42.013 

51.200 

22.080 

24,080 

29.X83 

35.297 

38.911 

. 33-475 

13.515 

15.328 

56.519 

50.975 

8.786 

59.422 


F. D. 
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409 - Rice in the Philippines. — Camus, J. s. (Agronomist Li Charge of Agronomy Section) 
in Government of the Philippine Islands, Department of Agriculture and "Natural Resources, 
Bureau of Agriculture, Bulletin No, 3 7, pp. 1-87, tables 10, pi. XLVII. Mahila, 1921. 

The author gives detailed information as to the climatic conditions, 
soil and cultural operations associated with rice growing and the cost of 
production, preparation of grains for the mills and utilisation of by-pro¬ 
ducts, and describes the latest tests and experiments conducted by the va¬ 
rious Philippine Experiment Stations especially with reference to varieties, 
selection, etc. 

This bulletin was prepared primarily as a practical guide to 4 the or¬ 
dinary rice grower of the Philippines, but as it is based on n years of 
experimentation by the Bureau of Agriculture, it is also of fundamental 
interest to the scientific agriculturist. Certain points of,special interest 
have here been selected. 

1) Types of grains and varieties. — The commercial varieties of 
grain measure usually 2.5 mm. X 5.5 mm., but vary considerably in shape 
and also in colour. The varieties used for general consumption belong 
to the non-glutinous group. 

Experiments made with a view to the selection of improved varieties 
of lowland rice (transplanted) have been conducted at the Alabang and Pan- 
gasinan Stations, and of upland rice (non-transplanted) at Ea Carlota and 
Eamao. Data with reference to habitat, age at heading, maturity and yield 
for each variety were taken and careful records kept of the best varieties 
determined. 

Most of the lowland varieties tested have shown a comparatively lim¬ 
ited range of yields, which will necessitate further trials for some time. 
Except for timing the planting and harvesting to profit by the average 
weather conditions, it is not considered advisable to grow a variety that re¬ 
quires more than 150 days to mature. The Apostol (originally known as 
Senora II) was found to be one of the best varieties and its characteristics 
may be summarised thus : number of days required from sowing to head¬ 
ing 112, from heading to maturity, 32 ; yield per hectare 23.83 kg. ; shape 
of grain, somewhat thick, linear oblong, breadth 2.98 mm.; hull straw col¬ 
oured, medium thickness, non-bearded ; cuticle white ; average length of 
head at harvest 29.5 cm., average number of grains per head 151; flavour 
medium. 

The 44 most promising varieties out of 282 have already been imp-' 
roved by means of the head-to-row test. Pure strains of these varieties* 
have been isolated, propagated and the seed produced was distributed! 
throughout the Philippines. The varieties tested thus were: Apostol, 
Cruz, Inasimang, Macan I, Piniling, Dqniel, Comer and Roxas. The average 
yield was 26.48 kg. per hectare ; the first four matured earlier than the 
last three ; all of them are non-glutinous and non-bearded. 

As regards the Upland varieties out of the 431 tested, the following 
11 are recommended for general planting. - Bagonhon II, Binicol I, 
Catalong, Dinagat I, Inantipolo II, Kinandang Puti II, Kinastila IV, Nag- 
dami, Nagsaya, Pulupot and Saloot. Of these the Kinandang Puti II 

tm 
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matured earliest (106 days). The average yield for these n varieties is 
22.56 kg. per hectare ; all are non-bearded. 

As a result of all the breeding experiments undertaken, it has been 
shown that by using selected seed the production of rice has been almost 
doubled. 

SoiDS and manures — In the best rice producing provinces such as 
Nueva Ecija, Pangasinan, Tarlac, Bulacan etc., most of the soil consists 
of a heavy clay containing 20 % fine silt and 40 % clay with an adequate 
supply of humus. This type of soil however has been found advantageous 
to lowland varieties rather than to upland which require a good loam. 

There has been much difference of opinion as to the use of commercial 
fertilisers, but experiments in the Philippines have shown that a ratio of 
5 % nitrogen, 8 % phosphoric acid and 10 % potash is advisable and ammo¬ 
nium sulphate has been found the best form of nitrogenous fertiliser. 

Cui/ruRAiy methods. — A description is given of the 5 general methods 
of planting viz. “ caingin ” or mountain, dry or upland, “ sabog ” (palay 
broadcasted on the rice paddies), and tubigan (lowland). 

As regards the methods of seedbedding the, “dry seedbed *' method 
has been proved unsuitable, but the ordinary seedbed method (trans¬ 
planting 30-40 days from sowing previously sprouted seed) has given good 
results, and also the so-called “ dapog ” system of covering with banana 
leaves by which it is possible to transplant seedlings at a much earlier 
stage than with the ordinary method. The ordinary system requires on an 
average 60 to 75 lb. of seed to plant a hectare and the dapog system 15 
to 30 lb. more. This latter system is recommended for places where the 
palay is broadcasted on the paddies or where the planting season is well 
advanced. It is also advisable in growing early-lowland rice varieties 
during the regular season. 

Crop rotation. — Although this is not usually practised, the planting 
of maize or beans especially the mungo (Phaseolus mungo) is advised. 

Diseases and pests. — Until crop rotation, etc. is practised, the 
difficulties of controlling the locusts and cutworms (Prodenia lit nr a 
and Spodopiera mauritia), rice bugs (Lepticorisa acuta) etc. are bound 
to exist. 

Cost op production. — The following estimates of the cost of pro¬ 
duction per hectare of the lowland, upland and tenant systems are based 
on the average cost of labour and actual experiments conducted at certain 
stations. 

From the above estimates and calculating on the average for the 1919 
crop of 24.48 cavans per hectare, the cost of producing 1 cavan of palay, 
taking the average of the 3 methods of planting, will be pesos 2.83 and pe¬ 
sos 5.66 for clean rice. The value of by-products will cover the cost of 
milling. It is estimated that 100 kg. of palay produce about 62 kg. 
of clean rice ; 18 kg. of meal or broken grains, 14 kg. of hull and 6 kg, of 
“bran 
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Estimated cost of 'production of rice per hectare. 1920. 


Eowland 


Pesos 


Preparation of seedbed 400 sq metres . . 

One cavan seed palay. 

Cleaning and fixing dikes. 

Ploughing 1 hectare of land. 

Harrowing with “ Sayod ”. 

lifting and distributing seedlings .... 

Transplanting.. 

Care of crop; irrigating, weeding etc. 

Harvesting with “ ling cao **. 

Stacking and hauling sheaves. 

Threshing with “ pioea ” and winnowing . 

Rental of land .. 

Cost of 32 gunny sacks 0.40 peso each . 


1 man and animal daily . • • 
daily. 


7 men and 7 animals 

4 » » 4 . . . 

2 » » ... 

14 women. 

5 men. 

10 » . 

2 » . 


5 » 


1.50 

5 *oo 

0.80 

10.50 

6.00 

1.60 

8.40 

4.00 

8.00 

1.60 

4.00 

20.00 

12.80 


Total cost . . 


84.30 


Cost per cavan of palay produced 


2.63 


Pesos 


Seed palay, 35 gantas.I 

Pirst ploughing. 

Second ploughing. 

Harrowing.. 

Planting. . .. 

Weeding. 

Harvesting with yatab .. 

Threshing 'and'*winnowing.. 

Rental of land.. 

Cost of 20 gunny sacks at 0.40 peso each 


7 men and 7 animal 

5 » » 5 » 

2 « » 2 » 

1 man » » 

8 men » » 

16 women. 

3 men.. 


daily 

» 


» 

» 


7.00 

10.50 

7*50 

3*°o 

0,80 

6.40 
9,60 

2.40 
10.00 

8.00 


Cost per cavan of palay produced 


Total . . . 


65.30 

3.26 


10 % depreciation of implements (plough and harrow) 

15 % » of 1 carabao (— zebu) ........ 

Harvesting threshing, landlord’s share and used animals 


Cost per cavan of palay produced , 


Total 


Pesos 


3.00 

30.00 

6.00 


39.00 

2.60 


|<09] 


m. 
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410 - Rice-Growing in Messenia, Greece. — Oardikis, J. J. (Departmental Agriculturist 
ol Messenia), in VEconomiste d'AMnes, First year, No. 18, pp 278-279. Athen-, Tanuary 
19-1 February 1922. 

Rice-growing was introduced into Messenia in 1919 by the Depart¬ 
mental Bureau of Messenia. A preliminary trial was made on 4.5 stremmes 
(4500 sq. metres). The total crop obtained was 2.500 kg. of paddy. Next 
year, 1500 stremmes were sown, the yield for 1200 of which was 375 000 kg. 

Rice cultivation has attracted the attention of the Government, and 
the National Assembly passed at its first reading a Bill granting a sum of 
100000 drachmas for the encouragement of the industry. 

Messenia rice is superior as a food to the rice imported from abroad. 
Rice-growing could easily be extended to an area of 13000 stremmes, and 
with careful management of the water-supply which is sufficiently large, 
this area might be increased to 30 000 stremmes and the production might 
reach 15 000 tons with a value of 48 million drachmas. 

Great advantages would accrue to the country from rice cultivation, 
which would be a source of wealth and bring about 350 000 drachmas into 
the Treasury in the form of State taxes. The regulation of the river 
Pamissos would contribute to the extended cultivation of other crops 
while the drainage of the Messenian swamps would free the country from 
malaria. P. C. 

411 - What Amount of Phosphatic Fertiliser is necessary for Rice ? — novelli, n. 

in Giornale di RiHcoltwra , Vol. XII, No. 2, pp. 20 22. VerreJlL Febiuarv 28, 1922. 

The author had analysed at the laboratory of Agricultural Chemistry 
of the Royal Agricultural College in Milan, a sample of “ Chinese origina- 
rio ” or " Abbondanza ”, a variety of rice which, together with other very 
similar types, is the kind most widely cultivated in North Italy. The straw 
was found to contain 0.40 % of phosphoric acid and the paddy 0.90 %. 
As the paddy and straw yield per hectare can be reckoned respectively 
at 60 quintals and 90 quintals, about 90 quintals of phosphoric acid (a 
substance in which most of the soils of the Italian rice-fields are generally 
poor), are removed by the crop. The analyses made by the author have 
shown that few soils contain more than 1 per 1000 of phosphoric acid ; 
the best rice-field soils contain from 0.5 to 1 per 1000. Further the irriga¬ 
tion waters of the principal rice-growing districts of Italy are practically 
entirely deficient in phosphoric acid, which has therefore to be entirely 
restored to the soil by the manure. 

Leaving a small margin to cover losses, this must be applied at the rate 
of at least 7 to 8 quintals per hectare of phosphatic fertiliser containing 15 % 
soluble-phosphoric acid, 2 / 3 of which should be harrowed in before the rice- 
field is flooded, and y 3 after the first weeding, when the rice-field is dried 
for the application of the nitrogenous fertilisers, this being a larger amount 
than is generally used. The author calls attention to the troubles arising 
from an insufficient quantity of phosphatic fertiliser ; late ripening, suscep- 
tibilitv to disease, defective fertilisation and seed-setting. 

F. D. 

£4I*-4*i] 
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412 - Additional Notes on Adiay ( Coix Lacryma-Jobi var. mayuen), in the 

Philippines f 1 ).— Wester, P. J., in The Philippine Agricultural Rerte Vol. XIV, 
No. 2, pp. 1 59 - 177 - Manila 1021. 

The previous article (1) with reference to the general cultivation and 
commercial value of the adiay (Coix Lacryma-jobi var. mayuen) was writ¬ 
ten before the actual milling and baking tests had been made. The au¬ 
thor here reports the information since accumulated. 

It has been demonstrated that adiay forms a palatable and whole¬ 
some food and according to the data collected it appears that a mixture of 
equal parts of adiay and wheat flour or 2 / 3 adlav to % wheat, would be equi¬ 
valent for all practical purposes to an equal quantity of wheat flour, ex¬ 
cept that it is slightly richer in fat. The nutrient value of adiay in compa¬ 
rison with other cereals and pulse crops is of decided interest : adiay (aver¬ 
age of 8 samples tested) 95.4, wheat 87.4, maize 91.2, rice 88.3, oats 80.6. 

The great advantage of adiay over rice is that it is possible to grow 
and harvest with machinery, which is impossible for rice paddies. 

With lowered cost of production and an improvement in quality of 
grain etc, adiay would appear to be destined to supplant rice as the lead¬ 
ing staple grain over considerable areas. 

The previous rejection of adiay as a staple food may be attributed to 
peculiar features which have made it inferior to rice as grown by a primi¬ 
tive people, rather than to any intrinsic inferiority in the grain. The ad¬ 
vent of modern machinery etc. has removed these objections. 

It is interesting to note also that although the long growing season 
is admittedly a drawback, this is balanced by the fact that adiay is less 
subject to attacks cf locusts than rice and maize and the rice bird and wild 
pigeon also appear less destructive. This is true also of the rice bug Lep- 
tocorisa acuta , one of the two most destructive insect pests of the rice plant. 

M, L. Y. 


413 - Alimentary Value of Some Indo-Chinese Leguminosae. — Prudhommb, r., 
in L' Agronomie Colonialc , Bulletin mensitel de VImtitut National d'Agronomic Coloni tie, 
Year 6, No. 5 r ', pp. 33-41* Paris, February 1922. 

The author, after referring to the importance of the importation of 
dried vegetables from the Colonies to Trance, describes the various Legu¬ 
minosae cultivated in Indo-China : 

r) Purple Dolichos (DAudo) (Dolichos var. undetermined) — Its 
chemical composition is as follow : Water it. 98 % ; ash 2.86 % ; 
fatty substances 1.10 % ; nitrogenous substances 24.08 % ; sacehar- 
iferous substances 41.8 % ; crude fibre 6.72 %. The natives cook it 
like ordinary rice; it can be compared to kidney-beans, lentils and 
common vetches. 

2) Trench Bean (Dau-xanh) (Phaseolus radiatus). — This is much the 
most important of all the Leguminosae. Its chemical composition is as 
follows: Water 12.10 %; ash 3.12 %; fatty substances 0.64 %; 
nitrogenous substances 25,40 % ; sacchariferous substances 42.86 % ; 

(1) See R. June iq 3 i No. 6 z< {Ed.) 
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crude fibre 7.84 %. When ground it is used in Annam for making a kind 
of vermicelli (known by the name of a Songthan); about 80 000 kg. of which 
are manufactured and exported to China. This vermicelli differs greatly 
from that consumed in Europe. It contains a much smaller quantity of 
nitrogenous and fatty substances but its crude fibre content is higher. 

Further its composition varies greatly in different samples* The vermicelli 
contains 25 % less nitrogenous and mineral substances and much more 
saccharifous substances than the beans from which it was made. 

These beans are much appreciated as a vegetable after germination, 
and are eaten when the stalks are from 8 to 10 cm. in length. They are a 
common article of diet among the European population- of Indo-China. 

They crop easily if previously soaked in water for about 12 hours (after 
which they cook in 40-60 minutes). When boiled the}^ much resemble 
lentils and have a clean pleasant taste. This Phaseolus presented on analy¬ 
sis only slight traces of glucosides ; it is entirety free from cyanogenetic 
glucosicles, alkaloids, and glucosides poisonous to mice. 

3) Spotted Dolichos (Dau-truong-quoc) ( Dolichos tonkinensis) ; 

Chemical Composition : Whiter 11.02 % ; ash 3 % ;• fats 1.34 % ; nitro¬ 
genous substances 23.35 % ; sacchariferous substances 38.30 % ; crude 
fibre 8.96 %. 

Fiona sinensis (Dau-den-kouta-long) — Chemical composition: 

Water 12.14 % l ash 3.08 % ; fats 1.14 % ; nitrogenous matter 24.5 %; 
sacchariferous matter 43.36 % ; crude fibre 7.92 %. 

White Dolichos (Dau-trang). These three beans can be used in 
the same manner as the purple Dolichos. All of them need 120 minutes 
boiling after .soaking for 12 hours. They are superior in quality to our or¬ 
dinary French beans, but not as good as Ph . radiatus. Their use is to be 
commended both as an article of human diet and as a cattle feed. 

4) Soy-Bean — This is a well-known plant and is only mentioned 
by the author. 

To sum up, Phaseolus radiatus is the species most suitable for human 
consumption, though the purple, black and spotted varieties of Dclichos 
can also be used. The white Dolichos and the soy-bean are chiefly fed 
to stock. P. C. 

414 - The new Chinese Variety of Lucerne in South Africa.—D onkin, J. B., in the Jour- forage crops 

nal 0f the Department of Agriculture Union of South Africa , vol. Ill, No. 3, pp. 257-258. 

Pretoria, Sept. 1921. 

Fairchilds, the “ Agricultural Explorer" ot the United States 
Department of Agriculture, found in Thibet, at a height of about 
1200 feet above sea level, a new variety of lucerne growing on the edge 
of a swamp. This variety has been tested for a period of five years at the 
School of Agriculture of Grootfontein near Middleburg, Cape Province, 
where for purposes of comparison it has been grown side by side with 
sis other well known types. 

Although during the first period of growth this “ Chinese " variety 
as it has been called, could not be considered as equal to the “ Provence ” 

lUfriU} 
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and “ Tamworth ” types, owing to thin seeding in the two last years of 
the test it gave hay crops almost equal to those of “ Provence ” and supe¬ 
rior to those of “ Tamworth Observations taken seem to show that 
" Chinese 55 lucerne is a hybrid and several variations in stalks and leaves 
etc. are noted. It is a heavy cropper and particularly resistant to trust. 

If grown for seed, i oz. is sufficient for a row ioo yards long, which in 
the second year should produce enough seed for one acre ; this should in 
turn produce a sufficient quantity of seed for sowing broadcast several 
acres every year. M. I/. Y. 

415 - Experimental Trials in Natal with <c Hnbam Clover” a new Variety of Melf lo¬ 
tus alba. var. annua* — Hall, W. S., in Journal of the Department of Agriculture, 
Union of Smith Africa , Vo!. Ill, No. 5, pp. 463-465. Pretoria, Nov. 1921. 

The utility of the annual white sweet clover [Melilohis alba var. an¬ 
nua) as a forage crop and as a legume in short rotations has been the subject 
of much attention lately in the United States and in Canada, 

The Iowa strain of seed, introduced by H. D. Hughes of Iowa Uni¬ 
versity, has recently been tested at the Cedara School of Agriculture and 
Experiment Station, Natal (S. A.), and the variety known as “ Hubam 
clover ” has proved a distinct .success. 

The plant is recommended as a forage crop, but stock should not be 
allowed to pasture immediately after rain or heavy dew. Although some 
animals do not appear at first to appreciate its bitter aromatic taste, they 
soon acquire a liking for it if fed constantly on ubam clover. Its feeding 
value compares favourably with other legumes. 

In appearance, " Hubam clover ” resembles the biennial form of 
melilotus except that it is somewhat smaller, the root is more woody and 
crown or resting buds are not formed. The stems, branches, leaves, flowers, 
pods and seed -are indistinguishable^ from the biennial form. 

It has been ascertained by tests made in the United States that the 
percentage of biennial plants raised from annual seed varies irom 1 to 8. 

The seed possesses a hard coat and consequently germination is slow 
unless the seed is scarified and thus enabled to absorb the necessary 
moisture more readily. Scarified and nnscarified seed give a germination 
percentage of 90 and 30 respectively. A special machine has been invented 
at the Iowa Agricultural College for this purpose known as the “ Ames 
Hulling and Scarifying Machine ”, 

Soil moisture is necessary ; only moderate results are obtained on acid 
soils, although rather more satisfactory than is the case with lucerne; 
better results are obtained on alkaline soils. 

When the plant reaches a height of 30 in. before the blooming period, 
it may be cut and cured as hay though it is essential to preserve the leaves 
carefully. As soon as the plant is wilted, cocks should be made imme¬ 
diately, and left until the stems are cured. It may be ensiled if cut in 
the early'stages before the stems have become woody. 

Further tests are being carried out in order to ascertain the agricultu¬ 
ral value of tins plant in South Africa, M, U Y, 

[414-415 J 
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416 - Cotton-Growing in Algeria (1). — Fournier (Head of the Experiment Station ai 
Ferme-Blanche, Oran), in Revue citric oh dc VAtrtquc du Nord, Year 20, No. 128, pp. 26-29, 
2 photographs. Algiers, January 13, 1922. 

The author gives an account of the results obtained on the estate 
of Habra and de la Macta, near Perregaux. In 1910 the average cotton 
crop was 13.8 quintals per hectare, which represents about 4.5 of cotton 
fibre for the varieties Yanovitch and Abassi. The net profit was 745.65 
fr. per hectare. 

The 1920 results are distinctly higher : the “ Yuma ” and “ Califomie ” 
early varieties derived from the Egyptian variety, " Mitafifi ”, produced 
over 23 quintals of unginned cotton per hectare. The later-maturing va¬ 
rieties on the neighbouring estates only produced 5.5 quintals per hectare. 
The land of the Experiment Station had been dressed with 40 quintals of 
well-rotted dung and 40 quintals of bat guano per hectare. 

The pickings succeeded one another without interruption from August 
26 to the end of November. 

The receipts per hectare were 7068.80 fr. and the expenses 2 525.85 fr. 
Therefore the net profit was 4 544.95 fr. per hectare, or 6 times larger than 
in 1910, 

At the present time there are 300 hectares under cotton in the Orleans- 
ville district. 

The varieties selected by Dr. Trabut, Director of the Botanic Service, 
Professor of the Agricultural Institute of Algeria, produce bolls that can 
be gathered before the heavy rains set in. Their yield is satisfactory, and 
they are much earlier than " Yuma, ” or " Californie The author adds 
that the cotton-plant can bear relatively large quantities of salt. P. C. 

417 - Irrigation Sehsmes in the Niger Territory of the French Soudan and the 
Extension and Improvement of Cotton Production. — 1. Eeluc, 3., i,e coton 
du Sudan et les grands projets d’irrigation in VAvenir Textile, No. 9, pp. y-11 Guebwiller 
(Haut-Rliin), July 1921, — II. Helo (Secretaire general du Comite du Niger), Ees irriga¬ 
tions du Niger et la culture cotonnicre au Soudan, in Renseignemcnts Coloniauv et Docu¬ 
ments publics par le Comitc de VAfriquc Jranpaise et le Comite duMaroc , pp. 127-220 Paris, 
Oct. 1921. 

I. II. — Up to the present time cotton has been cultivated in the 
French Soudan over an area of more than 150 000 sq. km., but the irregu¬ 
larity and short duration of the local rains has resulted in inferior quality 
fibre and poor yield. With the object therefore of introducing and develop¬ 
ing varieties with medium and long fibres and extending the cultivated 
area, schemes have been put forward to systematise and establish regular 
irrigation and the utilisation of the floods of, the river Niger which occur at 
a time of year propitious to cotton development For example, during 200 
days (June to January), the Niger distributed more than 400 cub. m. per 
second, and it is estimated that this would serve to irrigate a cotton area 
covering from 400 000 to 500 000 hectares i. e. 1 200 000. to 1 300 000 
hectares on a triennal rotation system. 


(1) See R. Mar. i 9 i 7 ,No. 243*,>Aug. 1918, No. 865; Oct .-Dec. 1919, No, 1138. (E^.) 
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According to the remarkable Sehene prepared by the hydraulic expert 
B^eime, it will be possible to obtain as a result of methodically established 
irrigation, first quality cotton ranking with the best known varieties, v Sa- 
kallaridis etc., as well as remunerative yields. It is a recognised fact 
that Cambodia, Algeria and Senegal etc. yield a considerable quantity of 
cotton, but it is now considered evident that the most valuable area will 
be in the Niger valley. 

The authors give an outline of the programme of proposed irrigation 
work, the lines of canals etc. 

M. L. Y. 


418 - Cotton Growing in Queensland. — Boyd, A. G., ill Queensland Awicitltwal Journal, 
VoJ. XVII, Pt. 1, pp. 32-34* Brisbane, Jan. 1922. 

Distinct advances have been made quite recently in connection with 
the extension of the cotton areas in Queensland. Very favourable reports 
as to the future possibilities of this country, have been presented by Vau¬ 
ghan (Ex-Premier of South Australia) who states that the British Govern¬ 
ment has set aside a sum of £1 000 000 for the encouragement of cotton¬ 
growing within the Empire, a portion of which would be devoted to the 
establishment of the industry in Queensland. Up-to-date machinery 
(cotton gins etc.) has been imported for use with the next crop, which is 
expected to be a comparatively heavy one. 

A short time ago Vaughan secured cotton samples from differ¬ 
ent districts and submitted them to English cotton brokers for inspection. 
Opinion was unanimous that the samples possessed all the best qualities 
of the more valuable cottons of other countries (probably including America, 
Egypt, Africa and India), in respect of length, strength of fibre, colour, etc. 

Up to the present, practically all the inland areas have been cultivated 
with the Uplands variety (short staple), and the Sea Island type has been 
limited to coastal areas. It is proposed however to use sea Island to 
a much larger extent inland next year, as the long-staple is of great com¬ 
mercial value. 

An important point in favour of Queensland as a cotton producer is 
that the plant is almost entirely free from the diseases which cause so much 
damage in the cotton districts of the United States and Egypt. 

M. Iy. Y. 

4x9 - New Fibre Crops in the Belgian Congo, and their Industrial Value. — Goo.ssp.ns, 
. (Birecteur dti jardin botanique d’Eala), in Bulletin A^ricoh dn Con&o Bcl&e, Vol. XU, 
No. 3, pp. 622-623. Brussels, Sept. 1921. 

The Jardin botanique d’Eala has recently carried out a series of 
observations under the direction of Corbisier with a view to .ascer taining 
respective the values of various fibre plants, both native and imported. 

The annexed Table shows the results of the investigation. It is stated 
that although the imported varieties do not appear to adapt themselves 
readily to equatorial conditions, excellent results have been obtained in 
the Tower Congo (Ganda-Sundi and Congo da Temba), 

[41T-4I9] 
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Results of the Cultivation of Textile Plants in the Belgian Congo . 


a 

Name of plant 

i Weight 

, of steins 

i! 

1 

Period 

of retting j 

Weight 
of fibre 

No. of days 
of work 

Time required 
to pioduce 

1 kg. fibre 

Net cost 

1 kg. fibre 

Yield 



kg. 

days 

kg. 

days 

days 

frs. 

% 


Urena lobata var. reticulata (Ku- 









luende) .. 

615-3 

15 

49.88 

57.00 

I.I 5 

0.86 

7-95 


Urena lobata (lyOtiti tnuindu.) 

638.4 

20 

^36.00 

58.87 

1.68 

1.26 

5.64 


1 Trmmfctta cordifolia (Bekongue) 

1517.5 

15 

70.235 

70.8 

1 

0.75 

4.61 


' Cephalon em a poly an dr um{ N *dolo 




s 

\ n’kongue) .. 

tHonckcma ficifolia (Bonkongue 

15S0.0 

20 

76 

83.7 

1.10 

0.82 

4.81 


n’singa) . 

Manmophyton africanum (N’kos- 

66 6.5 

22 

33.280 

III .3 

3.34 

2.50 

5-00 


»). 

785-0 

— 

25 

134 

5.36 

4.02 

3.18 

*0 j 

1 Agave rigida var. sisalana. . . 

300.0 

_ 

II 

65 

5 - 9 ° 

4.42 

3-66 

(H 

j Fourcroya gigantca ..... 

880.0 

— 

14 

120 

8-57 

6.42 

1.50 

O. 

a i 
M 1 

) Sanseviera guineensis . 

14.0 

— 

O.190 

— 

— 

— 

1.35 

* Sanseviera cylindrica . 

14.0 


O.150 

. 



1.07 


The stems of Mannisphyton africanim are not retted, but they are 
scraped immediately after cutting, and exposed to the sun, and after a 
few days, the fibre is extracted by thrashing. 

It has been noted that the period of retting is regulated according to 
the stage of maturity of the stem ; the type of soil also plays an important 
part in this process. 

Although the actual quality of the fibre is not of equal value to that 
of the imported species, "attention is drawn to the fact that certain native 
species, especially Urena lobata , can be utilised advantageously as a source 
of fibre at a comparatively low cost. M. Iy. Y. 

420 - The Possibilities of Developing the Roselle {Hibiscus Sabdariffa var. aU 

tissima ) Fibre Industry in the Federated Malay States. — South, f. w., in The 

Agricultural Bulletin of the Federated Malay States, Vol. IX, No. 1, pp. 23-26: Kuala 

Eumpui\ Jan.-Mar. 1921. 

As a result of the small scale experiments carried out by Mathieit 
at Kuala Kangsar, with Hibiscus Sabdariffa var. altissima , the following 
conclusions may be drawn: 

This plant appears to adapt itself readily to prevailing conditions in 
the Federated Malay States. 

The lateral branches when cut at the right age (i. e. when the plants. 
are just beginning to flower and when if properly developed, the branches 
should be over 4 ft. long), should give a good quality long staple fibre, 
suitable for spinning. .Reports from the Imperial Institute, Iyondon 
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confirm this statement. On the other hand if the branches are cut when 
too old, the fibre is found to be matted and consequently of inferior quality. 

Fibre from the mam stem is however of inferior colour, appearance 
and quality and the staple is shorter and is in fact 5 of no value commer¬ 
cially. 

The plants seed fairly freely but are liable to attack by the cotton 
stainer Dysdercus spp. 

Further experiments are in progress to determine the best planting 
distances to adopt, and also to obtain a large supply of seed of both the red 
and the green varieties. Seed is being distributed to various plantations 
for test purposes. 

The work in general is as yet at an early stage and investigations are 
still necessary with reference to cost of production, methods of cultiva¬ 
tion etc. M, I/, Y. 

421 - The Quality of the Rubber of Hevea brasf/iensfs: its Variations and their 

Causes. Economic Importance for the Amazon Rubber Industry. — Cayla. v. 

(Professor of General Agriculture), in Archives da Escola Superior dc A\riculturrt e Mcdi- 

cina Veterinaria, VoT. V, Nos. 1 and 2, pp. 71-96. Nitchcroy (E. do Rio), Sept. 1921, 

A factor frequently introduced into the very complex question of rub¬ 
ber production, which is of paramount importance to Brazil, is the quality 
of the product, that is to say its market as apart from its intrinsic quality. 

For manufacturers or producers, there is nothing absolute in the 
quality of rubber which can however be determined scientifically from 
its physical and chemical constants, as has been shown by the valuable, 
exhaustive and accurate laboratory experiments systematically made by 
the Dutch since 1910. 

Hitherto the commercial determination as carried out, for instance, by 
the brokers has been accepted. This determination was based on external 
characters: form, appearance of surface, colour, smell, appearance of a 
single section, elasticity determined roughly by pulling a sample between 
the hands etc. These observations can only furnish very incomplete 
information, and are useful only to expose 1) the grossest frauds; 2} the 
state of the preservation of the rubber ; 3) its geographical origin. 

The quality of rubber can be approximately determined by : 1) the 
quantity of coarse, visible impurities (decrease in useful weight); 2) the pre¬ 
sence or absence of diseases: moulds, and especially stickage, which causes 
bad vulcanisation; 3) the knowledge acquired by long experience of the 
various kinds of crude rubber according to their origin, botanical source, 
processes of coagulation, drying etc. 

In scientific determination, the Dutch systematic researches take into 
account: 1) the chemical analysis of the crude rubber (the water, resin, ash 
and nitrogenous substances present together with the acidity); 2) the physi¬ 
cal constants: viscosity of the rubber solutions; vulcanisation coeffi¬ 
cient ; mechanical test of vulcanised rubber ; tension test; degree of elast¬ 
icity; of elongation (permanent deformation etc.). 

In the present condition of knowledge on the question, it remains ne¬ 
cessary to accept the definition of the producers and dealers; rubber of good 
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quality is clean, sufficiently dry, sound, well preserved and not very 
variable. The dealer indeed only reflects the wishes of the manufacturer, 
and the latter prefers the rubber that suits him best and will pay a higher 
price for it. He requires that the rubber shall be : 

1) Clean and sufficiently dry to reduce loss in washing, which, when 
considerable, increases the loss in weight of the raw material, necessitates 
more labour and makes greater demands on the apparatus and the fuel 
driving the machines ; 

2) Sound, because sticky (i, e. resinous) rubber contaminates the pure 
product, vulcanises badly and also entails loss; 

3) In a good state of preservation, for any deterioration means a 
loss of useful material, and owing to the mode of preparation of crude rubber, 
it is more or less liable to spoil. 

4) As little variable as possible ; this is necessary, because all the 
treatments to which rubber is subjected in the factory are empiric, and 
with an invariable rubber the formulae need not be altered. 

It is necessary also to mention the preference given by manufacturers 
to certain rubbers for reasons unknown to dealers or producers, which they 
are unable to detect. 

The author deals with the grounds of this preference in the case of 
Henea bmsiliensis rubber in Brazil, and in the plantations of the Middle- 
East Since competition has arisen in the markets of the world, the manu¬ 
facturer is always willing to pay a higher price for “ Para hard core ” 
than for " white crepe first latex ” (which are the two best qualities), 
without taking into consideration the fact that “ Para ” loses 18 to 20 % 
in washing and “ Plantation ” 2 % at the most. 

The author is, however, of opinion that this difference in the prices 
quoted which has prevailed for twent}^ years, though no doubt it has now 
decreased, has sufficed to insure that Para rubber is still really superior in 
quality to “ Plantation 

This difference in quality has been attributed to three causes: 1) the 
origin of the trees ; 2) the age of the trees ; 3) the preparation process to 
which the raw rubber is subjected. The author draws the following con¬ 
clusions from his examination of the question. 

1) The origin of the trees cannot account for the difference in the 
American and Asiatic products ; 

2) the effect of age upon trees ready for tapping is very slight and 
quite insufficient to explain the difference observed ; 

3) although it is impossible to adduce actual proof, it would appear 
that the principal cause of the difference in the quality of “ Para fina " 
and “ first latex ” undoubtedly lies in the method of preparation. 

After discussing the alleged defects of the commercial varieties of both 
“ Para ” and " Plantation ” rubbers, the author expresses his belief that 
both could be improved. For Brazil the practical lesson to be drawn from 
this fact is that with sufficient care, " Plantation rubber ” could be 
made as acceptable to the manufacturer as “ Para fina ”, , 
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The author believes that the improvement of Brazilian rubber is to 
be sought in the reduction of the net cost for : a) eastern competitors can 
improve their rubber until it is practically equal in quality to " borracha ” ; 
b) since Brazil no longer controls the market, she cannot fix the price of 
rubber merely by supplying rubber of better quality; c) only taking into 
account the exceptional quality of the product would mean reducing the 
amount exported to a very insufficient quantity. This does not mean that 
the quality of the rubber should be sacrificed. On the contrary it is ne¬ 
cessary : i) to keep the manufacturing quality equal or superior to that of 
the eastern rubbers ; 2) to improve the commercial quality by more carefuf 
preparation and the suppression of adulteration. 

In fact the reduction of the water and of the impurities to 2 % in 
weight is equivalent to reducing the cost price, since with “ borracha ” in 
leaves coagulated by “ defumacao ”, it is possible to obtain on the European 
markets a plus-value of 14 % as compared with the price of the balls. 
The leaf form has the following advantages over the balls: 1) with equal 
weight, a plus cash value of 14 % ; 2) freight paid for 2 % of impurities 
instead of for 20 % ; 3) export dues paid on 2 % of impurities instead 
of on 20 %. 

In short, the author is of opinion, that the difference in the quality 
of the two Hevea rubbers, the Brazilian and the Indo-Malayan, is almost 
entirely due to differences of preparation ; that it is decreasing, and may 
disappear altogether. He also believes that, since the manufacturers 
recognise that the quality of the best Amazonian product is equal or supe¬ 
rior to that of crepe first latex ”, it is only necessary to maintain this 
quality. Further that for economic reasons, it would be advisable to im¬ 
prove the commercial quality of “ Para fina ”, as its quality must not be 
relied upon as the sole means of solving the “ borracha ” crisis. 

' G. A. B. 

422 - Investigations made in Java Concerning the Origin of the Latpx of Hevea 
brasiliensis . — Bobiuoff, W., in Archie t voor dc Rubbercultur in Na/erlandsch-IntUe, 
Year. 5, No. 3, PP* 95 -m, figs. 5 - Bmtenzorg, March 1921. 

Different methods of tapping Hevea brasiliensis were carried out with 
a view to making direct observations as to the exact origin of the latex 
and to ascertain the direction of the flow and the effect of grafting a species 
having a yellow latex on another having a white latex. 

The results obtained from this investigation may be summarised as 
follows :— 

1) The change of colour of the latex from yellow to white in the 
neighbourhood of the tapping cut,which gives a yellow latex, makes it 
possible to control the extraction sphere of latex when tapped. The appear¬ 
ance of white-coloured latex at places w r here previously the yellow colour 
was present indicates that these places are exhausted and that secondary 
latex-building is taking place. 

2js The flow of latex to the tapping-cut is very slow and about 2 1 /% 
months is required to cover a distance of about 1 metre, 
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3) The extraction by ordinary tapping from above downwards 
occurs only from the latex vessels which lie underneath the cut and about 
1 cm. on each side of .the cortex. 

4) The extraction of latex by tapping from below upwards is slightly 
less than by the reverse method. 

5) If the cut is high above the ground, the latex is extracted also 
from the roots, but only from the places lying below the cut or in the vicin¬ 
ity. In this case the latex is extracted from the side roots, but only from 
those under the tapping cut. 

6) Above the tapping cut there is no extraction of latex by ordinary 
tapping. 

7) Three year old grafted trees from a common parent with yellow 

latex grafted on stock with white latex continued to give the yellow latex 
and the new stock white latex. M. L. Y. 

423 - Sugar Beet Cultivation in Louisiana, United States. — Coates, r. c , and Kidder sugar crops 
A. F. (Louisiana State University, Baton-Rouge, Louisiana) in 7 he Joumal o\ 'Industrial 
and Engineering Chemistry, Vol. XIV, No. 3, pp. 213-214. Washington, March 1,1922 (1). 

A long series of experiments have proved that it is possible to grow 
sugar beets, of high sucrose content and purity combined with great produc¬ 
tivity, in Louisiana and presumably also in the other southern States of the 
Confederation. The best results are obtained bv late spring planting. The 
yields averaged 18 tons per acre, the weight of the beets was 1.5 to 2.5 lb., 
the purity about 85 % and the sucrose 14 %. In order to obtain such re- 
ults it is, however, necessary to use good seed which breeds true to type. 

Seed grown in the United States to-day fulfils this requirement and. appears 
to be even better than European seed. 

The first experiments in sugar-beet growing were made by one of the 
authors in 1898, at the Louisiana State University, with seed imported 
from Europe and sown in November; afterwards sowings were made in Au¬ 
gust, and mature roots obtained in February. Under these conditions 
beetroots can be matured in May, June and July, and probably also during 
March and April. The tonnage per acre in Louisiana is probably heavier 
than elsewhere, and the sucrose and purity are high. enough for com¬ 
mercial purposes, while the cost of cultivation is much less than in most 
beet-growing sections, being from 15 to 20 dollars per acre. 

A series of analyses shows that beets after harvesting will keep for a 
week or more without appreciable loss in sucrose or purity. These results 
are probably too favourable, but it is reasonably certain that, after harvest¬ 
ing, beets in Louisiana will not deteriorate more in May, June and July 
than sugar-cane in Cuba during the same months. 

Beets planted on January 24 are ready for harvest by May 8 and prob¬ 
ably earlier; they can, however, be lifted in good condition until July 
and even later. If beets could be matured early, they could be worked 


(1) It should be noted that in the district in question, the sugar-cane is grown to its, 
climatic limit. {Ed.) t , - , , 
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II. — As regards the manuring of coffee-trees in Guatemala and Costa 
Rica, it is stated that coffee has been grown in these countries for nearly 
a century upon soil characterised by its high humus content, for the planta¬ 
tions occupy the site of original forests and much leaf-mould is produced 
by the plants and the shade trees. There is, however, a clear need of manure, 
for the soil is usually deep and sometimes stony. Time and natural ma¬ 
nures are recommended in preference to artificial manures. 

III. — The author of the 3rd publication states that a large number 
of the old coffee plantations in the State of Sao Paulo of Brazil show signs 
of degeneration owing to neglect for several decades and especially to 
insufficient supplies of humus and lack of regular manuring. The author 
estimates that a crop of 750 kg. net of coffee has been obtained per 1000 

* trees during the last 10 years from the 800 million trees in bearing. The 
amount of nutritive substances removed from the soil is given in Table II. 
In order to replace these elements, it would be necessary to apply the na¬ 
tural or artificial manures given in Table III, but these quantities would 
have to be doubled or trebled in order to restore the plantations to their 
original condition. 


Tabue II. — Exportation of coffee from the State of Sao Paulo 
from 1850-1919 with the amount % of fertilisers extracted annually. 


Coffee Exports 


Fertilisers extracted annually 


in the 10 year periods 

Annual 

average 

in 

thousands 

of 

bags 

Nitrogen 

i .75 % 

Total ash 

2.S* % 

Pho¬ 

sphoric 

acid 

13.53 % 

in tb 

Potash 

' 68.45 % 

e ash 

I/inie 

6.15% 

Magnesi¬ 

um 

ii.n% 



tons 

tons 

tons 

tons 

tons 

tons 

x850-59. 

2 500 

2 625.0 

4 260.0 

578.9 

2 779.7! 

260.7 

468.6 

1860-69. . 

2835 

2 976.8 

4 830.8 

6053 

3 152.x 

295-7 

531.3 

1870-79. . 

3 675 

3 858.8 

6 262.2 

784.7 

4 086.1 

383.3 

686.9 

1880-89. . 

5 473 

f 5 74&7 

9 32^.0 

I 168.6 

6 085.2 

570.8 

x 025.9 

1800-99. . 

7 226 

7 587‘3 

12 313.1 

I 542.8 

8034.3 

753-6 

1 35 * 1-2 

1900 - 09 .. 

9 027 

9 374-2 

15 375 2 

x 926.5 

10 032.3 

94 x -° 

1 69 r.3 

i 9 *o-r 9 . . 

9 821 

10 312.1 

16 735.0 

2 101.7 

TO 921,0 

1 021.4 

1837-5 

Average per bag .... 

• • kg. 

1.050 


0.214 

1 

1 . 1 X 4 

0.104 

o.m 


In order to find out whether it would pay to improve old coffee planta¬ 
tions the author carried out experiments, in 1913, on a 60 to 70 year old 
plantation belonging to the “ Istituto Agronomico do Estado de Sao Paulo 
(Campinas) on 6 series of plots: A) control plots, without manure, but 
ploughed and pruned; B) 28 kg. of farmyard manure per tree ; treated 
otherwise like A ; C) 17 kg. fresh coffee pulp per tree ; treated otherwise 
like A; D ) 0.56 kg. superphosphate + 0.2 kg. potassium chloride + 0.2 kg. 
ammonium sulphate per tree; treatment otherwise as for A ; E) 7 kg. 
farmyard manure + 0.15 kg. basic slag + 0.075 sulphate of potash + 
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0.065 of nitrate of soda per tree, treatment otherwise as for A. The 
manures were applied 3 times, viz., in 1913-1914, in 1914-1915 and in 1916. 
1917. Table IV gives the results obtained after 8 years of experiment- 


Tabee III. — Quantities .of Manures 
necessary to replace the substances removed from the soil. 




Chemical fertilisers 

Ten year Periods 

Fat myard 
manure annual 

average 

Chloride 
of potassium 
containing 50% 
potash 

Nitrate 
of sodium 
containing 

16 % nitrogen 

Basic slag 
containing 

16 % phosphoric 
acid soluble 
in cit. ic acid 

1850-59 . 

tons 

550 930.0 

tons 

5 559.3 

tons 

16 406.3 

tons 

3 559.2 

1860-69 . 

630 426,6 

6 304-3 

18 604.6 

4 ° 35*2 

1870-79 . 

817 217.O 

8 172.2 

24 117.2 

5231.0 

1880-89 . 

1 217 042.0 

12 070.4 

35 9i6.6 

7 790.3 

’ 1890-Q9. 

X 606 859.4 

16 068.6 

47 420.6 

10 285.5 

IQOO-og . 

2 006 859.4 

20 064.6 

59213.4 

12 843.4 

I9IO--I9. 

2 184 I9O.4 

21 842.0 

64 450.6 

14 011.3 


Tabee IV. — Yield of cleaned coffee per thousand plants. 




Average for the 8 years 


Before the 1913 

1914-21 


trials 

Yield 

Excess due 
to manuring 

Plot A . 

184 litres 

585 litres 

— litres 

» B. 

202 » 

1229 u 

644 » 

» C. 

80 » 

1228 » 

642 » 

» D . 

130 » 

1452 » 

914 » 

» E . 

155 » 

922 » 

338 » 


From these results the cultivation expenses for 1000 plants can be 
calculated. 


Tabee V. — Cultivation experiments for 1000 trees (in francs at par). 



Total 

receipts 

1914-1921 

Total 

cost 

19x4-1921 

Cross x 

1914-192x 

etums 

annual 

average 

Value of trees, 
cost of 

improvements 
and material 

Average 

annual 

interest 

Plot A . . 

10 601.87 

7 765-34 

2 836,53 

354-75 . 

I 

. 8.63% 

» B . . 

24 860.99 

11239.07 

13 621.92 

I 702.74 1 

< 

41.46 

» c . . 

27 511-49 

13 4 1 9-7 i 

13 99I*7 8 

1 748.97 | 

[ > 4106.40 i 

42.59 

» D . . 

28 371.26 

10 474-43 

17 896.83 

2237.00 1 

1 ' i 

54-48 

» E » * 

19 150*55 

9 896.71 

9 253*84 

' 

1 156.87' j 

' 1 

28,17 
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It is also interesting to know the condition of the different plots. 
This is shown by Table VI. 

Table VI. — Number of productive trees per 1000. 


Plot A 
» B 
» C 
» D 
» E 


The author estimates that the minimum return a good cultivator, 
should obtain from a coffee plantation is 28.17 %* the amount produced* 
by the plots of series E . G. A. B. 

427 -The Cocoa Industry of Ecuador and Possibilities of Introducing certain Varieties 
into Other Countries. — Tudhope W. B. D. (Director of Agriculture, Gold Coast) 
in Bulletin of the Imperial Institute. Vol. XIX. No. 3, pp. 348-360. London, 1921. 

Report of investigations made chiefly in connection with the " Ar¬ 
riba ” cocoa which constitutes over 50 % of the total export of cocoa 
from Ecuador. 

The variety grown is almost exclusively that known as “ Cacao Na¬ 
tional ” which possesses large pods weighing as much as 3 % lb. and con 
taining a large quantity of well formed beans ; the seed contents of a mtm 
ber of pods examined, ranged fiom 40 to 51 (average per pod 44). This 
is evidently a superior type and produces on an average, 1 lb. of cocoa 
per 7 pods. 

In the “ Arriba n Province some fruits ripen every month of the year, 
though there are only 3 recognised crop seasons viz. ‘February to June, July 
to October, and November to January. 

During recent years Venezuelan varieties have been planted to a cer¬ 
tain extent, as they have the reputation of giving a heavier yield and of 
maturing earlier than the former type, but apparently the Monilia disease 
has proved more virulent with these newly tested varieties, and apart 
from the fact that the trees do not grow so tall and big as the Cacao Natio¬ 
nal and therefore overcrowding is avoided, the superiority question 
is still open. 

^ Practically all the cocoa exported is merely dried in the sun, a process 
which under ordinary conditions only requires 7 days. 

The author considers that if the beans aie given only a slight fermen¬ 
tation in mass before drying, more satisfactory results might be expected. 
Apparently in Ecuador only a very light fermentation is necessary to pro¬ 
duce the desirable “ chocolate break ” in the dried bean. It may be eon- 
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Before 

the application 
of the manures 

1913 

8 years 
average 

1914-1921 

825 

748 

480 

845 

no 

946 

240 

743 

620 

914 


In the 
last year 

1921 


670 
770 
93 ° 
59 O 
goo 
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eluded that the beans are of superior quality to those for example of the 
Gold Coast, where it is repoitecl that 6 days fermentation in boxes is neces¬ 
sary before even sun-drying is employed, in order to produce a similar cho¬ 
colate break in the bean. The cocoa bean with the lightest coloured testa 
possible has the highest commercial value but it does not follow that this 
is <f unfermented cocoa ” in the Ecuador types. If drying is unduly pro¬ 
longed by dull weather, a condition similar to over-fermentation is 
brought about resulting in discoloration of the testa in the form of little 
brown or black spots, a condition often present if the pods are over 
ripe before they are gathered, or if they are left in heaps some time 
before drying, despite suitable weather conditions for sun-drying. 

On an average twenty labourers with 15 mules are regarded as suffi¬ 
cient for the maintenance of a plantation of 100 000 bearing trees. A 
labourer is paid about 1 sucre (~ 2s 6d) per diem. 

For valuation purposes the value o f a plantation has been estimated 
by local banks at an average of about 80 centavos (2s) per tree in bearing. 

The price of cocoa in 1920 was 42.50 sucres per quintal in Guayaquil 
but there is obviously a wide margin for fluctuation which serves to indicate 
the profitable nature of the industry. The total costs to port of shipment 
are reported as about 8 sucres per quintal (20s per 100 lb); the cocoa is 
shipped in bags containing 175 lb. net. 

The “ Asociacion de Agricultores del Ecuador ” which comprises all 
the producers and possibly also all the exporters of cocoa has for its main 
object the defence of the industry against the speculations of foreigners' 
which tend unduly to lower the price of the local product, and is empower¬ 
ed to collect an export tax, in addition to the official Government export 
taxes. 

This investigation was made with a view to the possibility of intro¬ 
ducing the " Nacional ” variety into the Gold Coast, Ceylon and other 
countries, and comparisons ate made between the systems adopted on 
the Gold Coast and those employed in Ecuador. 

M, E Y. 

428 - Factors other than those of Environment influencing the Alkaloid Con¬ 
tent and the Yield of Latex from the Opium Poppy in India. — annett, 
II. m (Agricultural Chemist to the Government of Bengal), Sen H. D., and Singh H. D., 
in Memoirs of the Department of Agriculture in India, vol. VI, No. 1, 60 pp., figs. 29, 
1 diagr. Calcutta, Sept. 1921. 

The authors have identified numerous subsidiary factors which in¬ 
fluence the quantity of morphine contained in opium ; their influence will 
be treated in a series of works beginning with the present. A summa¬ 
ry 7 ' is made of the works of different authors on the subject of the factors 
which influence the quantity of active principles produced by other plants 
and these results, taken in conjunction with those which they have them¬ 
selves obtained, throw much light on the subject of the, functions of alka¬ 
loids among plants' 

Tables show the plot yield of opium at each successive incision 
and the content in morphine as w r ell as the opium yield for 1000 capsules. 
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and from the experiments made in 1917-1919 to decide the question wheth¬ 
er the quantity of morphine contained in the opium from the second and 
subsequent incisions can be modified by varying the intervals of time be¬ 
tween the successive incisions, the authors draw the following conclusions: 

•The opium of the i st incision is richer in morphine than that of the sub¬ 
sequent incisions ; in practice, the method to adopt would be to collect the 
latex given off in the first few seconds from the surface of the capsules 
after the first incision. Possibly, if this first exudation of latex were 
removed immediately, a more copious flow of latex per capsule would be 
obtained in the 2nd yield made the following morning and in the succeeding 
yields, because the coagulation of the first deposit of latex around the 
surface of the incision must obstruct its free flow, 

Inft uence qf variations in the method and period of the incis¬ 
ion on the composition of the opium. — The method of incision varies 
in the different opium-producing countries; the authors describe the methods 
adopted in India, France, Germany, Egypt, Asia Minor, Persia, China and 
Australia. They compared, by experiments made on a large scale, the 
Turkish mode of spiral incision, the transversal, vertical, etc. From 
tables showing the results thus obtained and a diagram illustrating the 
yield in opium according to the number of blades of the lancet used in 
making the incisions, etc.., the authors draw the following conclusions: 

1) The Turkish mode of spiral incision does not give a greater yield 
of opium than the Hindoo vertical incision, which is much simpler. The 
same holds good with regard to transversal incisions. 

2) There is generally no advantage in making more than one ver¬ 
tical scarification at each incision. 

The yield of latex is not increased in proportion to the number of sca¬ 
rifications ; if 5 or 6 vertical scarifications are made, the yield is even less 
than with one only. Generally, 3 scarifications per incision yield much 
more than is obtained by one at the ist incision; but in subsequent 
incisions, the yield obtained by the first method diminishes to such an 
extent that the final total yield is lower with a number of scarifications 
than with one only. 

3) If at each incision instead of making the scarification along the 
whole length of the capsule, it be limited to % or even less, the yield of latex 
is considerably less at the ist incision. But the dry matter of this latex 
contains a higher percentage of morphine; fuither, in subsequent inci¬ 
sions, this percentage diminishes less rapidly. 

4) An experiment for the purpose of testing the effect of the number 
of lancet blades used in making the incision shows that the 6-bladed lancet 
gives a total yield in opium per capsule higher than one with 2 or 4 blades, 
even to the extent of doubling it. 

5) There is no difference either in the opium yield or morphine 
content according to whether an incision be made in the morning or in 
the afternoon. 

6) The authors call attention to the fact that the size of the capsule 
and vigour of the plant have a great influence on results. It seems that a 

im 
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large capsule on a vigorous plant may receive more than one scarification 
at each incision without suffering to any extent whereas a weaker capsule 
may give no latex at all if more than one scarification be made at each 
incision, M. L,. Y. 

4 29 - Influence of Solar Radiation on the Culture of Belladonna and on the Forma¬ 
tion Of Alkaloids in. the Leaves. — Gori 4, A., and Delmard, a., in Comptes rendus 
dc l* Academic des Sciences , 'Vol. i 74 » No. 3, pp. 183-190. Paris, January 17, 1922 

After cultivating the belladonna : 1) in the sun ; 2) 6 weeks in the 
shade and then 6 weeks in the sun; 3) in the shade; and after gathering 
the leaves on the appearance of the first 2 or 3 flowers, the authors have 
observed that the leaves of group 1, at the 1st gathering, contained 0.65% 
(taking the weight of the dry leaves) of alkaloids, and on the 2nd gathering. 
0.52 % ; the leaves of group 3 only contained on an average 0.39 %. 
Further the adult plants grown in the sun yielded 3 crops from May to 
September, whereas the plants of the 2nd group required 3 months before 
yielding a crop. Finally, the plants grown in the sun yielded an average 
of 15 gm. of dry leaves each; those grown in the shade, 9gni. only. Speak¬ 
ing generally the plants grown in the sun, as compared with those grown 
in the shade yielded 3 to 4 times as many leaves and 7 to 8 times the quan¬ 
tity of alkaloids. F. D. 

430 - Interplanting of Trees on Coconut Estates. Observations made in Portuguese 
India.— Ftjrtado, C. X,, in The Planters' Chronicle , vol. XVI. No. 13, pp. 219-222. 
Coimbatore 1921. 

The author as a result of observations made at Goa, has found it pos¬ 
sible to catalogue the trees which may be allowed to grow on coconut 
estates with obviously advantageous results. 

It should be noted at the outset that coconuts in Goa are usually 
grown on lateritic or sandy alluvial soils, which retain very little humus ; 
the sub-soil is inclined to be compact and to contain a detrimental excess 
of moisture. Consequently a careful selection of trees for interplanting, 
employing deeper rooted varieties than coconut, thus rendering the sub¬ 
soil less compact, and varieties which from the point of view of foliage will 
serve as a useful source of humus, is of undoubted benefit to the plantation 
in general. 

I/IST oF TREES recommended. — “ Banyan ” (Ficus indica Roxb.), 
" Indian coral ” (Erythrina indica Lamk.), “ hogplum ” (Spondias man- 
gif era), “ horse radish tree ” (Moringa pterygosperma Gaertn.), “ belembi " 
(A verr ho a Bilimbi L.)» “mango ” (Mangifera indica L.), “pomelo*’ 
(1 Citrus decumana), guava ( Psidium Guyana F.), “ malay apple ” (Eu- 
g'enia mallaccensis ti), “ box ” (Ficus glomerata). The last mentioned is 
chiefly grown along the borders of drains, tanks etc. 

In addition to this list, the following, is also given of the trees consi¬ 
dered undesirable : — 

Portia tree ( Thespesia fopulnea Correa), tamarind (Tamarinius 
indica Idnn.), teak ( Tectona grmdis), red silk cotton tree (Bombay Mala- 
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baricum D. C.), “ cashew ” ( Anacardium occidentals I/.). “ poon ” ( Ster - 
culia foetida Tit.), “ jujube [Zizvphus Jujuba Iyamk.), and Mtmmop < 
KanH L. ' M. h. Y. 

431 - The Cultivation and Commercial Possibilities of Safflower Seed {Carthamus 
tinctorius L.) in India. — Howard, A. (Imperial Economic Botanist) and 
Remington Q. S. (Consulting Chemist, Aynsome Technical laboratories Orange-ovcr- 
Sands, Iyancashire) : in Agricultural Research Institute, Pusa , Bulletin No. 124, pp. 1-14. 
Calcutta 1921. — and The Chamber of Commerce Journal , Vol. Xlylll, No. 418, p fir. 
Tondon, Feb. 3, 1922. 

The safflower [Carthamus tinctorius) is widely cultivated in India 
both as an oil seed and to a much less extent for the reddish dye in the 
flowers (carthamin). Open sandy and rather dry soils best suit this crop, 
which is generally sown mixed with grain, barley or wheat. 

Various species have been isolated and studied at Pusa, and the author 
gives a classification of 24 types with notes concerning their general 
habit, leaves, bracts and flowers, and the percentage oil content of each 
type respectively. 

A number of seed samples have recently been analysed at Poona 
by Mann and Kanitkar with the following average result:~ husk 50.8%; 
kernel 49.2 %; oil in the whole seed (average of 55 samples) 31.6 %; 
maximum 36.9 %, minimum 25.4 %. The various constants of safflower 
oil were determined and particular attention paid to its characters after 
heating under well defined conditions. Apparently it is only at 300° C 
in oxygen that the well known characteristic results of heating the oil 
become evident. By heating to 186 0 C in oxygen, a very marked re¬ 
duction in the length of time required for drying was obtained. 

Testing investigations were made in Great Britain under the direc¬ 
tion of the author Remington into the commercial possibilities of saf¬ 
flower. Reference has already been made to this work in the Scientific 
Reports of the Agricultural Research Institute, Pusa 1920-21 (1), but 
the author here gives full details of the various tests carried out. 

The economic uses of this oil have already been summarised (1) and 
it is also stated that it can be utilised with success as a substitute for oil 
in paints and varnishes. 

In India, the meal should be used to best advantage in the manufac¬ 
ture of soaps, or as a slow acting manure for agricultural purposes. An 
analysis of the meal was made with the following results: % moisture 
7.50, oil 2.21, albuminoids 15,96, carbohydrates 35.48, crude fibre 32,88, 
mineral ash 5.97. As feeding materia] however the meal should be 
considered useless on account of the high crude fibre content. 

Although the investigations so far undertaken have proved undoubt¬ 
edly the high economic value of the safflower, further investigations are 
in progress in the Pusa laboratories as to the protein value of the 
seed, etc. M. L. Y. 


(1) See R. March 1922, No. 237. (Erf.) 
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432 - The Cultivation of Capsicums in Algeria. — gibier l, (Conseiiier agricole a or- 
leansville) and Fottrnier F. (Chef de la Station expciimentale cle Fernie-Blanche 
(Oran), in Revue Agricole de VA fnque du Nord , Year 20. No. 131, pp. 76-7S, figs. 2 No. 132? 
pp. 96-98. No. 133, pp. 109-110. Algiers, Feb. 1922. 

During the last three years, distinct progress has been made in Al¬ 
geria with regard to the production of capsicums, especially in the Perre- 
gaux region, which possesses a sandy loam particularly adaptable to their 
cultivation. The area covered from 1919-21 is given as 130 hectares. 

The recent establishment of several factories, specially constructed 
for the manufacture of red pepper, pickles etc. has done much to empha¬ 
sise the industrial value of capsicums and the authors state that should 
the drying processes and the methods of cultivation in general, be per-* 
fected, there is every possibility of obtaining a condiment of first-class 
quality which should rank with the best produced in Spain which is re¬ 
cognised as the leading country for red pepper. 

The actual varieties cultivated are not clearly defined, but the fol¬ 
lowing classification has been found possible. 

The Dwarf Red Tomato var., almost spherical in shape; scarlet; 
pungent taste. This is the chief variety grown (80 ha). Three crops 
per year are obtained in June, end of September and in November or 
December; used for red pepper. 

2) Improved Bull-nose or Sweet Mountain var., large fruits, 
blunt, with squared ends ; furrowed; thick flesh, mild flavour. Used 
for pickles or eaten fresh. 

3) Tong Red Spanish pepper; flavour strong, cultivated in Or- 
leansville. - 

4) Cayenne pepper, small; red ; shape slightly curved ; strong 
and burning flavour. Chiefly used by natives, but not often for com¬ 
mercial purposes. 

The best results have been obtained on light soils, rich in humus, 
especially on the sandy loams in Perregaux. Ploughing takes place twice, 
in December and in early March, and directly after the second plough¬ 
ing, ridges are made 40 to 70 cm. apart. Farmyard manure is applied 
at the rate of xo 000 to 25 000 kg. per hectare; the addition of leaf mould 
has in some cases been found advantageous. 

Sowings are made in December or January, and the seedlings are 
ready for transplanting towards the end of March or in early April, and 
are planted about 30 cm. apart in some cases and more thickly in others 
(20 to 25 cm.). Of the two methods employed viz. 1) flooding the fur¬ 
rows previous to transplanting and 2) leaving the furiows without water 
until later, the first has proved the more satisfactory. 

During the growing period, frequent waterings are given in the early 
stages and afterwards at intervals of 15 to 20 days up till" the fruiting 
stage : from which time onwards, until cropped, oiily 5 to 10 days is con¬ 
sidered necessary. 

The cultural operations are limited to two or three hoeings. 

The harvest season starts towards the end of June and continues. 
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until the beginning of January, but the later ripening fruits are of in¬ 
ferior quality. 

A description is given of the drying process employed for the capsi¬ 
cums intended for red pepper manufacture and also for pickles etc. In 
the first case, the waste product is estimated at 6 to 7 % of the total 
weight ot dried capsicums. In the second case usually about 5° days 
are allowed before the preserves are taken out of the hermetically sealed 
recipients, which are then bottled for sale. The prices obtained in Al¬ 
geria are subject to considerable fluctuations, but the following average 
for three years is given : dried capsicums, 300 to 400 frs. per quintal; 
fresh capsicums : 25 to 70 frs. per q. 

As regards cost of production and net profit per hectare, an estimate 
is given for the Perregaux district in 1921 (in francs): land rent 70 ; soil 
preparation 70 ; ridging 20 ; manuring (20 qx at 5 frs. per q.) 100 ; trans¬ 
port of manure etc. 50 ; collection of plants and transplanting 70 ; hoe¬ 
ing and weeding 300 (15 to 18 frs. per person per day) ; thinning out 
fruits, 30; irrigation, 60; manual labour for about 20 waterings, 150; 
cropping (collecting of 200. qx of capsicums at 2 fcs. per q.) 400 ; general 
costs 150. Total 1470 fcs. 

The average yield per hectare is estimated at 200 qx. of fresh capsicums 
and the total value should be 5000 frs., taking the average sale price at 
25 frs per q. The net profit should be therefore 3430 frs. per hectare. 

In Orleansville, the net profit, however,is lower,not exceeding 800 frs 
per ha. and the industry appears to be gradually dying out in this district. 

M. L. Y. 

433 - Possibilities of the Mushroom Industry in India, — Bose S. r. (Professor o r 
Botany, Carmichael Medical College, Calcutta), in Agricultural Journal of India , vof 
XVI, No. 6 , pp. 643-647. Calcutta, Nov. 1 <)2i. 

Up to the present time there has been no regular cultivation of edible 
mushrooms in India/ but as a result of the author’s investigation as to 
the nutritive value of the indigenous wild varieties it appears highly 
probable that mushroom growing will become a special industry in India. 

A chemical analysis has been made of the most common edible va¬ 
rieties found in Bengal and it is to be noted that some of them are su¬ 
perior to the English mushrooms etc. as is shown in the following Table. 


Species 

Protein 

Carbo¬ 

hydrates 

Fats (3 Other 
extract &.) 


Moisture 






analysed in 






dry con- 

Volmria Urastius . 

2.28 

trace 

o.r8 


dition 

Collyhia {Lepioia) albuminosa , . 

12.8 

14.8 

trace 

— 


Agaricus campestris . 

2.74 

1.60 

0*37 

0.15 

95 - 3 % 

Puff balls (Gasteromycetes from 


Bankusa) .. 

2.20 

1.35 

0.36 

0.16 

93.85 

English edible. 

0.l8 

0.46 

0.03 

— 

American Edible. 

2-25 

4*95 

0,20 

—- 

91.30 
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The tissue culture method in sterilised dung medium has been adopted 
to obtain artificial cultures of these local Agarics. The object is to make 
native spawn and thus facilitate production on a large scale and consequent 
economic development. 

The results of an enquiry instituted by the Royal Botanic Gardens, 
ICew, prove that there is a ready market tor edible mushrooms in Burma, 
Punjab, Kashmir and Afghanistan, provided that a regular supply is 
forthcoming. M. L. Y. 

434 - The Avocados of Guatemala. — Leitch, Marie and Leitch, Marguerite, in 
Revista de 4zHcultiira do Puerto Rico, Vol. VII, No. 4, pp. 5-35, figs. 19, San Juan, 
October, 1931. 

The Guatemala varieties of Avocados (Perseus gratissima) differ 
from those of Porto Rico origin in various ways : 1) The former have a 
thick rind and adherent stone, which enables them to be exported, while 
the native varieties have a thin skin and the stone moves about in the 
cavity, so that the interior of the fruit is injured during transport. 

2) Many of the Guatemala varieties grow as high as mango-trees, 
and are therefore able to bear more fruit than the native varieties. 

3) Some Guatemala varieties fruit at different seasons, spring, 
summer, autumn or winter; thus, ripe avocados can be obtained through¬ 
out the year. 

4) The Guatemala varieties are much richer in fatty substances 
than the native kinds. According to the variety, the former contain 
16 to 30 % of fatty substances (1) and the latter only 10 %. 

5) The Central American varieties fruit much earlier ; the “ Lyon ” 
variety is mentioned as bearing fruit in the nursery, and is said to produce 
a crop from the age of 4 years. The “ Puebla ” variety begins to bear 
when 2 years of age, like “ Fuerta ” which, when it is 4 years old, produces 
100-300 fruits per tree' while the “ Spinks ” variety fruits 3 years after 
being grafted. 

6) A large number of Guatemala varieties bear fruit at high alti¬ 
tudes in their native country at from 900 to 1200 and even 1500 metres 
above sea-level. The Porto-Rico varieties, on the other hand, are ster¬ 
ile at high altitudes. Thus, the deforested hills of Porto Rico could 
be covered with woods of “ aguacates'*, and a profitable crop might 
be obtained. 

7) The Guatemala varieties are usually resistant to strong winds. 

8) Some of these varieties produce good wood and dense shade, 
which makes them useful in the Guatemala coffee plantations. Two 
crops can thus be obtained on the same ground. These trees can bear 
a great number of fruits without damage to their branches. 

6) The fruit of several of these varieties can be left hanging on 
the tree for some months. 

Of the 30 varieties of Guatemala avocados, that have been imported 


(1) See R . Sept, 1920, No. 828. {Ed.) ' 
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into Porto Rico (Plantacion de Mangos y Aguacates de Bayam6n), 5 are 
specially recommended for growing for the market ; these are: Faerie, 
Spinks , Dickinson, Sharpless and Puebla. Their characters are as follows : 
Fuerie: fruits from January to August. Weight of fruit 325 to 400 gm, 
contains 3<?.72 % of fatty substances. 

Spinks : fruits from April to August ; weight of fruit 450 to 560 gm. con¬ 
tains 21.75 % of fatty substances. 

Dickinson : fruits from June to October : weight of fruit 330 gm. contains 
20.36 % of fatty substances. 

Sharpless : fruits from October to February ; weight of fruit 560 gm. con¬ 
tains 24.23 % fatty substances. 

Puebla : fruits from December to February ; weight of fruit 225 to 280 gm. ; 
contains 26.68 % fatty substances. 

Among the other varieties may be mentioned : Lyon, Dickey A., 
Perfecto , Atlixco , Merito , Grande , Taft and Blakeman . 

The same variety cannot be obtained from seed and hence grafting 
is necessary. As Perseus gratissima grows into a large tree, it .should be 
planted at intervals of 9 or even 12 metres, if the soil is very fertile. The 
same precautions must be taken as in planting a fruit-tree in the orchard 
the hole should be 60 cm. deep and 1 m. wide; the soil must be mixed; 
with well decomposed dung and compost, and then hilled up to form a 
mound 30 cm. in height, and 1.50 m. in diameter, etc.. When once plant¬ 
ed, the young tree must be protected from the wind and sun by means 
of canvas, or palm leaves ; this shelter is no longer necessary after it has 
taken root and a new bud has developed. It must, however, be protected 
against the wind for at least a year. 

It is advisable to place dry grass round the tree and this should be 
changed every 3 months. A prop is indispensable, for the tree must 
grow perfectly straight. It should be watered in dry weather. 

The analysis of the edible pulp of the “ aguacate ” gives the following 
results (1) : Water 72.8 % ; protein 2.2 %; fatty substances 17.3 % ; 
carbohydrates 3.4 %; crude fibre 1.9 %; ash 1.4 %. The avocado 
is thus a fruit of considerable food value and is eaten in large quantities 
by the working classes of Guatemala. , 

The cultivation of Persea gratissima in Porto Rico is likely to develop 
considerably, not only on account of the actual value of the fruit, but be¬ 
cause of the possibility of exporting it to the United States. Porto Rico 
is the only tropical possession of the United States which is near enough 
to satisfy the demand for avocardos, as both the Philippines and Hawaii 
are too far off. p, C. 

435 - Propagation of Data Palms by Seed. — Trabut, in Comptcs tendus de rAcademic 
(VAgriculture de France, Vol. VII, No. 33, p, /"i 8-721, Paris, October tqst. 

The date-palm is generally propagated by cuttings taken in the spring. 
These cuttings, however, do not always strike, and are in any case, very 


(1) See R. Sept. 1920, No. 828. (Ed,) 
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liable to be invested by parasites, especially by the scale-insect, Phoemco- 
coccus marlatti, which attacks the cuttings before they ate planted out. 

On the other hand, date-palms are easily propagated from seed, but 
in this case, the characters of the variety, especially when it is a good one, 
are not reproduced in their entirety. Date palms are dioecious, and when 
fertilised artificially, the offspring is directly influenced by the parents. 

The natives, however, never take into consideration the origin of the pollen, 

For some years past, male palms with all the characters of the “ deglet 
nour ” variety (which is much in request for export), have been observed 
in the American Experiment Stations. 

The female date-palms fertilised with the pollen of these valuable 
male trees have produced offspring similar, except for some slight varia¬ 
tions, to their patents. The author has received some “ deglet nour ” 
pollen from America and used it at Biskra for fertilising hunches of the 
same variety. The dates thus obtained are very fine and have a smaller 
stone than the fruit of bunches fertilised with the pollen used in the 
district. 

Thus date-palms bearing choice fruit can now be obtained from seed, 
which is very economical, for a date-palm raised from seed bears fruit 
sooner than one grown from a cutting, and it also makes a more vigor¬ 
ous tree. P. C. 

436 - Fruit Trees that can be Interplanted on Coconut [Estates — See No. 430 of this 
Review. 

437 - Viticultural Questions in Italy. — 1. Sannino, f. a., Ea Eugiienga, in Rwista <n vine growing 
A mpelografia, Year II, No. 9, pp. 129-131. Alba-Eivomo, September 1, 1921.— 

II. Pirovano, A., Profumo sintetico di Moscato, Ibidem , pp. 131-135. —III. Sannino, 

F. A., II vitigno portoghese bleu in Italia e all’estero, Ibidem , No. 10, pp. 145-146. Oc¬ 
tober 1, ipar.— IV. Pirovano, A., Port’innesti italiani, Ibidem, No. 12, pp. 177-1S0, 

December 1921. — V. Sannino, F. A., Uve da tavola, Ibidem , Year III, No. 1, pp. 3-11, 

January 31, 1922.—■ VI. Zerioli, F., Ee principal! uve da tavola che l’ltalia esporta, 
in UItalia vinicola ed agrarin, Year XIII, No. 10, pp. 148-150. Casalmonferrato, March 3, 

1922. — VII, Idem , Ea nostra esportazione di uva da tavola in Svizzera, Ibidem , No. 9, 
p. 132, February 26, 1922. 

I. — “ Eugiienga ” is a white grape peculiar to Piedmont where it 
is cultivated even in the valleys of the Alps. 

It is also known in Eombardy and even better in Venezia, where it 
is grown under the name'of “ San Giacomo 

The vine is distinguished by its early ripening and has to be trained 
on trellises. 

Eugiienga must be pruned for long canes, but if the stock is prolific, 
bunches of fruit are seen on the shoots of the spurs and also on the shoots 
of the vertical portion of the fruit stock, shewing that the lower buds 
are fertile. The author mentions the case of a vine-grower who trained 
“ Eugiienga ” at Milazza (Sicily) on horizontal cordons, and made an an¬ 
nular incision in the fruit buds of the spurs ; he gathers the grapes at the 
beginning of July, before the Algerian and Tunisian grapes are ripe. 
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Manuring with potassic salts (to increase the sugar content and diminish 
the acidity), was more successful than annular incisions in securing early 
ripening. 

The cultivation of this table grape, which for one month has no rival 
on the market, is most profitable, and the author advises its extension. 

Average weight of ripe bunch 192 gm. ; must composition; sugar 
17.92 %; total acidity 5.70 per 1000; cream of tartar 4.28 per 3000. 

II. — Pirovano states that he detected the Muscat aroma in 2 hy¬ 
brids I. P. 6 and I. P. 7 fertilised with the pollen of “ Ferdinand de Lesseps ” 
which had been obtained in England by Pearson from a cross between 
a white Chasselas and Isabelle or strawberry grape. Isabelle has a foxy 
taste which is much less noticeable in Ferdinand de Lesseps (in which it 
is transformed into a pleasant flavour) and still more slightly in these 
hybrids which have a muscat aroma. Special mention should be made 
of the “ hybrid Pirovano 7 ” (I. P. 7), the result of the cross “ Madeleine 
royale ” x “ Ferdinand de Lesseps It is a very early, strong prolific 
vine, though not without defects. It becomes weakened by grafting on 
an American stock, or a European x American hybrid, and like all the 
varieties of F. Labyusca and their hybrids, is subject to tillosis. Long- 
lived and productive vines can however be obtained by a careful choice 
of the soil, stock and fertiliser. 

III. — Prof. Sannino calls attention to the good qualities of the 
blue Portuguese vine, which is characterised by the early ripening of the 
fruit and the fact that its grapes are suitable both for the vat and the table. 

PtiEUAT has recommended it for cold districts where it can replace 
early varieties, such as Pinot and Gamay, being quite as early and more 
productive. The author advises its use for supplying vat grapes for cold 
districts in place of Dolcetto (1), for it is more vigorous, and perhaps 
hardier, while its grapes do not drop so easily. 

The author gives the ampelographical characters of this vine which 
produces purplish-black grapes. Even the lower shoots bear fruit, so 
that it can be pruned short. As the blue Portuguese vine is very strong¬ 
growing and productive, the plants must not be placed too close together. 
„ As it is subject to anthracnose, it should be allowed to reach a certain 
height in districts where the spring is wet. The best results are obtained 
by growing this vine on warm slopes with a good exposure ; at Alba, it 
does well on hills with a very clayey soil. The vintage of September 1921 
produced at Alba a must with the following composition : sugar 19.70 %„ 
total acidity expressed as tartaric acid 5.9 per 1000 ; cream of tartar 4.78 
per 1000. It is desirable to add some bisulphite of potassium during 
fermentation, as by this means a wine of good colour, with red effervescence 
and greater acidity is obtained. 

This vine is much grown in the neighbourhood of Vienna, and at 
Mons and Schumberg, where it produces an ordinary table wine of good 
quality. It is grown in Hungary under the name of “ Oporto The wine 


(1) See R m 1920, No. 660. { Ed .) 
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made from the produce of vineyards on the plain has an earthy flavour, 
but when grown upon the slopes of Transylvania these grapes yield a 
wine with a clean taste. It is alcoholic, full bodied, soft and well coloured, 
lacking in acidity and tannin. Under the name of “ Plant de Porto ” 
this vine has been largely grown in Champagne in the vicinity of Epemav, 
where it produces a highly-coloured, full bodied wine. It yields fairly 
early table grapes which are ready for eating in August, though they are 
then completely ripe, for the pulp is not very acid, and the flavour not 
is pleasant, if not very sweet. 

IV. — Pirovano mentions two stocks that he has obtained : 1-37, 
or “ Golia ” (1), and 2-59, or “ Gagliardo they are derived respectively 
from the crosses 15 612 x Rupestris du Tot and 15 612 X Riparia 420 A. 
15 612 was obtained by Castel and is a product of the cross Carignan x 
Riparia. Both have an excellent grafting affinity and the diameter at¬ 
tained by the stem is equal to that of European vines. They are also 
resistant to drought but their chief characteristic is extraordinarily vig¬ 
orous growth. 

Golia does best on acid, heavy, poor soils with a lime content not 
exceeding 40 %. Its luxuriant growth makes this vine unsuitable for 
rich soils, unless it can be allowed to develop freely ; it could be used to 
make arbours, as it would cover them very quickly. 

Gagliado can bear the same amount of lime and is suited to damp 
soils where Riparia x Rupestris would grow well. The latter runs it very 
close as regards vigour, and has a closer affinity to European vines. 

V. — The author calls special attention to the desirability of devel¬ 
oping the cultivation of table-grapes, both as a remedy for over-produc¬ 
tion, and in order to keep up the price of wine (to insure a lair profit) 
hy decreasing its production. 

Basing his advice on his personal observations and on those of Prof. 
V. Racah (VItalia Agricola , 1921, No. 12, p. 375), he recommends the 
following vines : Golden Chasselas, which grows admirably in Tuscany — 
Uuglianga — Precoce cle Courtiller (with Muscat flavour) — Madeleine 
Royale — Panse precoce — Madeleine angevine — Precoce de Ma- 
lingre, all earlier than Chasselas — Colombana, or S. Colombana for 
districts near the Tyrrhenian Sea (over 30-40 kg. from the coast the grapes 
lose their beautiful golden colour) — Salamanna or Alexandrian Muscat 
which corresponds to the Muscat of Calabria, and the Zibibbo of Sicily -- 
Catarratto Cerletti Muscat for Sicily and Apulia. 

VI. — The following information has been taken from a report 
presented by Filippo Zerioei, a great exporter of Italian grapes, to the 
“ Commissione vinicola ” at the Ministry of Agriculture. 

Mieazzo. — Chasselas (bunch regular, skin thin, berries large; gath¬ 
ered middle of July; yield in 1921, 2000 quintals; vineyard reconstit¬ 
uted on American stocks; countries of consumption *: Switzerland* 




(1) See i?. Nov. 1921, No. 1127 (Ed*) 
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Germany — Varesana (bunch regular, berries large,, fleshy, hard skins, 
resistant) vintage, early in August. 

Bari. — Chasselas vintage early in August; yield in 1921, xooo 
quintals, zone infected with phylloxera, vineyard in course of reconstruc¬ 
tion ; country of consumption : Germany, especially Saxony. Before the 
War another grape, the black “ Tarantino ” vat grape, was also sent to 
Saxony as a table fruit; during the 'War exportation was suspended 
and has not been resumed on account of the high cost of production. 

Tecce. — Varesana, Somarello , uva Rosa (bunch regular, large berries, 
fleshy, hard skin, resistant) ; gathered early in September; yield in 1913, 
40 000 quintals, in 1921, 15 000 quintals. Same observations as in the 
case of Bari. 

Naples. — Catalanesca (bunch irregular, grapes large, yellow, flesh}', 
skin hard) ; vintage late ; places of consumption : Naples, and in some years, 
to a small extent, Milan. An attempt has been made to send these grapes 
abroad, but the consignments had to be discontinued as the fruit does not 
bear transport. 

Terracina. — Muscat (yellow, scented grape, bunch irregular, 
skin hard, berry medium size ; vintage from middle of August to early 
in September, production in 1913, 35 000 quintals, in 1921, 45 000 quintals, 
vines immune to phylloxera. In 1897, an attempt was made to export 
these grapes, but they were found to travel badly, and at the same time 
their flavour is not appreciated in Germany. 

Teramo and Chieti. — Trebbiana (bunch irregular, berry average, 
colour golden yellow) : gathered the first 10 days of September ; yield in 
1913, 45 000 quintals, in 1921, 45 000 quintals. — Mondonico (large, 
compact bunch); vintage end of September; yield in 1913, 8 000 quintals, 
in 1921, 8 000 quintals: sent to Switzerland, Germany and some Italian 
towns, especially Milan. Before the War, “ Montepulciano ” (a red vat 
grape), was also sent but the consignments have ceased owing to the high 
cost of production. 

San Severo. *— Trebbiana (compact bunch, small yellow grape), 
vintage middle of September; markets: Switzerland and Germany. It 
has not been exported since 1913, owing to its high price. 

Bologna. — Chasselas (bunch compact, skin thin, grapes rather 
large); vintage in middle of August; yield in 1913, 30 000 quintals ; in 
1921 10 000 quintals ; grows in phylloxera-infected zone, vineyard under 
reconstruction : sent to Switzerland and Germany. Before the 'War, 
“ Negretto ” (a red vat grape), was also exported as a table grape. — 
“ Regida ” (large yellow berries); gathered early in September. 

Pisa. — “ Bordd,” or Golden Chasselas (type Bolonais Chasselas); 
vintage early in September; yield in 19x3, 7000 quintals, in 1921, 7000 
quintals; vineyards already invaded by phylloxera and completely re¬ 
constituted ; sent to Switzerland - and Germany. — Colombana (regular, 
loose bunch, thin skin, average-sized coloured berry) ; vintage early in 
September; yield in 1913, 15000 quintals; in 1921, 15000 quintals; 
markets: Switzerland, Germany, Genoa and Milan. 

[ 4 «] 
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Peaisance. — Bianchetta (bunch regular, skin thin, berry average); 
vintage in middle of August; yield in 1913, 5000 quintals, in 1921, 5000 
quintals; markets, Switzerland, Milan, Genoa. — Verdea (bunch regular, 
skin thin, berry average-sized, resistant) ; vintage middle of September; 
yield in 1913, 32 000 quintals; in 1921, 10 quintals; phylloxera-infested 
zone; vineyard being reconstituted; markets: Switzerland, Germany, 
Genoa and Milan. These grapes are kept in a room on screens and sent to 
the markets of Genoa and Milan until April. — Bazzegano , or Besgano 
(red table-grape, bunch regular, berry large, fleshy, skin hard) ; vintage 
in the middle of September ; yield in 1913, 4 000 quintals, in 1921, 4 000 
quintals; markets: Switzerland, Germany, Genoa and Milan. 

Alba (Piedmont). — Angela (large berries, thin skin) ; vintage late; 
yield in 1921, 5000 quintals; markets: Genoa, Turin and Milan. This 
grape is kept on screens all the winter. 

VII. — The annual exports of table-grapes from Italy to Switzerland 
from 1914 to 1921 were (in quintals) — 23566 — 14 210 — 19633 — 
13 572 — 83 447 — 22 769 — 29 491 — 61 261; while from France, from 1919 
to 1921, they were ; 5 797 — 31993 — 15 382. In 1913, Italy sent 
74 000 quintals of grapes to Switzerland, and 387 000 quintals to Germany. 

F. b/ 

438 - Substituting Shield Grafting for Double Cleft Grafting in Vines. — Errichelli, 
E. (Consorzio viticolo Trani), in Gtoniale vintcolo italiano, Year 48, No. 8, pp. 72-74. 
Casale Monferrato, February 19, 1922. 

Shield-grafting, for some years declared by the best known authorities 
on vine-growing to be the type of grafting least suited for the re-estab¬ 
lishment of vineyards, is now coming increasingly into favour, on account 
of the good results obtained by many Sicilian vine-growers. The author 
especially recommends it in its whistle and ring forms, but he does not 
approve of shield buddings or bud-grafting as this form is not sufficient¬ 
ly firm. 

The English or double cleft graft unites firmly and the scion grows 
well for a certain number of years ; it does not, however, guarantee long 
life for the stock owing to the frequent hypertrophy of the tissues at the 
point of union and the difference in the diameter of the scion and stock 
which is thereby induced. 

Ring grafting affects only the zone of tissues which readily makes 
second growth (phloem parenchyma and cambium), whereas in double 
cleft grafting, the incision nearly always severs the supporting tissues from 
the wood-vessels which cannot be directly united. 

The “ quatre-lames ” generally used is not suitable for making a 
whistle-graft; and a “ tenailles Ottavi ” is to be preferred for the purpose. 
In this implement there are two short-cutting, semi-circular blades fixed 
at the right distance, which clasp, by means of a strong spring, the branch 
to be grafted. Thus the instrument cannot swerve from the plane of the 
cut and if a simple, rotary movement of rotation is given to the pincers, 
2 perfectly circular cuts are made on the branch and when these are 

[ 4 $ *- 438 ] 
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completed by the longitudinal cut, the ring of the cortex with its bud can 
be easily detached. F. D. 

439 - Forestry in Norway and the Official Efforts for its Advancement. — Bjanes 

O. T. (Director of Aguculture, Department of Agriculture), in A Short Review of Agricul¬ 
ture and Forestry in Norway and of Official Efforts lor their Advancement) (issued by tlie 
Department of Agriculture), 64 pp., figs. 9. Christiana, iQ2r. 

Forest lands cover a considerable portion of the area of Norway, 
namely over 7 million hectares. The principal forest trees are : Spruce 
fir ( Picea excelsa), Scots pine (. Finns sylvestris ), birch lowland birch Be- 
tula verrucosa in the low-lying districts and mountain birch Betula odor at a 
in the highland districts; B. nana covers large tracts of land in the high 
mountains. In addition to these three types of tree there are also to be 
found the following : ash (Fra.xinus excelsior), oak ( Quercus pedunculate 
or sessili flora), beech ( Fagus sylvatica ), lime (Tillia pari a folia), alder (A Inns 
glutinosa and incana), aspen (Populus tremula) and several other species. 

Considering the northerly situation of the country, the forests extend 
to a great height above sea-level; in the Eastland, conifers grow up to ail 
altitude of goo metres and deciduous trees (birch) to 1100 to 1200 ni. 

The conditions of working are facilitated to a considerable extent 
by the long winter with its settled weather and good transport conditions, 
and by the many water-courses which are suitable for carrying timber. 
The working of the forests therefore, in spite of the mountainous charac¬ 
ter of the country, may be described as easy. Owing to the great extent 
of the forest area, a comparatively large number of workers can be em¬ 
ployed on the land during the whole year, for the work in the woods is chief¬ 
ly done in winter, while the summer is the busiest time for agriculture. 

The output of the forests far exceeds the country’s own requirements 
and there is thus a large export of timber and other forest products, es¬ 
pecially wood-pulp and paper. In the last few years, the annual export 
of timber has risen to about 1 300 000 cub.m ; 700 000 tons of wood-pul]); 
and some 200 000 tons of paper and cardboard. There are in Norway 
119 wood-pxilp mills, some of them very large, and a great number of saw¬ 
mills and planing mills. 

Most of the forests (about 84 %), are in private ownership, 48 % be¬ 
longing to farmers, while 36 % are worked independently of agriculture. 
About 16% belong to the State,,and other official or semi-official in¬ 
stitutions. 

The work of the Government for the advancement of forestry and 
agriculture comprises ; the official measures put into operation by the State 
Administration for agriculture and forestry: the work that is carried on 
by agricultural and forestry associations ; forestry instruction. 

The Department of Agriculture has 2 divisions, each of which has 
its executive Chief: 1) The Agricultural and Concession Division; 2) the 
Forestry and Veterinary Division. The latter has the following branches: 
Forestry, Reindeer and Freshwater Fisheries, hand Re-distribution, Ve¬ 
terinary. 
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All public administration relating to forests and forestry comes within 
the purview of the Forestry Office, The Director of Foresrt}^ is in charge 
and stands in the same position towards the Department as the Director 
of Agriculture. In addition to the administration of the woods and forests 
in general the Director ox Forestry is responsible for the business manage¬ 
ment of the forests belonging to the State which comprise a comparati¬ 
vely large area, as will be seen below. The Office is divided into a tech¬ 
nical and a legal section, as in the case of the Agriculture and Production 
Offices. Under the Forestry and Veterinary Division are 3 Forestry 
Inspectors of whom, however, 2 only have offices in the Department. 

The Agricultural Societies are giouped in an Institution known as 
“ Det norske Landbruksraad ” (The Norwegian Agricultural Council), in 
which " Det norske Skogselkap ” (The Norwegian Forest Society), and 
the “ Norske Skogeieriorhund ” (Norwegian Forest-Owners' League), each 
have 2 representatives. 

I11 addition to the 3 Inspectors of Woods andF orests mentioned above, 
40 forest-managers, 20 assistants and about 500 wood-rangers are under 
the Control of the Director of Woods and Forests, all of whom are entirely 
in the service of the State. The Director also has the control of the fol¬ 
lowing Bureaux that are carried on entirely for State purposes : The State 
Forestry Valuation Office : this office regulates the boundaries, and makes 
surveys, valuations etc. of the public forests and of the forests offered 
for sale to public Authorities. The permanent Staff consists of 2 forest 
valuers with 4 assistants. 

The National Valuation Office for Forests, has been established for 
the purpose of furnishing, by means of direct measurements and investi¬ 
gations, statistics regarding the Norwegian forests. Its work consists 
in the first place in supplying answers to the following questions: 1) the 
area of forest and its distribution according to the different species and 
qualities of timber ; 2) the existing supply of growing timber^) the amount 
of the current yearly increase, etc. 

Tbe work in the field proceeds by counties in the form of lineal va¬ 
luation. 

The permanent Staff of the National Forestry Valuation Office consists 
of 2 forest valuers together with the Office Staff. The other officials for 
the field-work are engaged every season. 

According to the general scheme, the valuation is to be completed 
in the course of 5 years, for 9 of the largest forest-growing counties in the 
country. During the same period, the census of the forestry industry 
is to be’carried out throughout Norway in order to ascertain the annual 
production of all the forests in the country and the consumption for house¬ 
hold purposes. In this connection, returns are collected from all the forest 
properties in Norway giving the output for 3 consecutive years. 

The State founded in 1917 an Experimental Station for Forestry at 
Aas near Christiania. The Staff at present consists of 2 experimentalists 
and 2 clerks. 

There is also an Experimental Station for Forestry affiliated to the 
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Bergen Museum, the principal contributor to its support being the Nor¬ 
wegian Forestry Society. 

The State supports in various ways the work required for the preser¬ 
vation and renewal of the forests. Large nurseries of plants for sale have 
been established in various parts of the country. The State has also erect¬ 
ed seed drying-rooms in several districts. 

Since 1872 the State has been planting the treeless wastes in Vestland 
and has regularly carried on cultivation work in its own forests. It has 
planted altogether on the moors of Vestland 3709 hectares of forest, which 
has, generally speaking, thriven very well. The State also makes grants 
for private plantation and for plantation carried out by local authorities. 
The latter can also obtain for the purchase of ground for planting, loans 
free of interest and of repayment of principal for 30 years. 

In regions that are poor in woods, and in districts where it is to be 
feared that the forests, owing to their northerly situation or great altitude 
may die out if neglected, the State aims, if possible, at acquiring the forests 
to secure their preservation. 

The Norwegian Forestry Society y" Det norske Skogselskap ”), found¬ 
ed in 1898, is one of the Forestry Associations with a semi-official charac¬ 
ter ; it depends partly upon private funds and partly upon grants from 
the State. Its objects are to diffuse information regarding the afforesting 
of treeless tracts and the advancement of Norwegian forestry in general. 
Dependent upon this Society are the local forestry societies (1 in each 
county). The Comity Forestry Societies have in their service about 
50 fully qualified officials who give gratuitously to forest owners advice 
on all matters concerning forestry, in the same manner as an Agricultural 
Official gives advice on agricultural questions. 

Through the forestry societies the State gives grants for the planting 
of forests both to private owners ar>d local authorities. 

The Norwegian Forest-Owners' Union is an amalgamation of the 
local associations of forest owners which are to be found in most of the 
forest districts throughout the country. It was founded in 1913, with the 
object of protecting the common interests oi forest-owners, especially as 
regards the sale, transport, measurement and floating of timber. The 
Union also gives assistance in all the more important legal questions and 
other matters of special importance for forestry. 

Pursuant to the law of July 1, 1887 concerning the utilisation of the 
water-courses, those persons on whose account timber floating on a river 
is conducted are entitled, when the majority of them are agreed, to decide 
that the floating shall proceed in common and under joint management, 
as well as to lay down the rules under which it is to be carried out. In 
order that decisions regarding the adoption of a joint scheme of floatage, 
or alterations in the adopted rules may be valid, the majority must repre¬ 
sent at least % of the quantity of timber floated on the particular water¬ 
course during the preceding year. The rules are subject to the approba¬ 
tion of the King in Council. These combinations are called Associations 
for Joint Floatage and have been established along most of the great water* 
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courses of*the country, and by improving the river channels a great 
impetus has been given to the work. Expenses are covered by a charge 
upon the timber transported. 

Until recently, the purchaser himself prescribed the rules for the di¬ 
mensions of the timber he bought and was responsible for the measure¬ 
ments taken ; hence in many cases, the seller was more or less at the mercy 
of the buyer. In order to secure a more equitable arrangement there have 
been established of late years, along the main water-ways, special insti¬ 
tutions with permanent and sometimes attested measurers, who receive 
timber on behalf of the buyer. These institutions are called Associations 
for Measuring Timber and their establishment is quite voluntary. They 
have a Council of Management to which one half of the members are elected 
by the buyers and one half by the sellers, the buyers and sellers each bear¬ 
ing half the cost. 

The Norwegian Mutual Forest-Fire Insurance Company was founded 
in 1912 by the Norwegian forest-owners. The Company insures the forests 
for a premium of 1.25 per 1000 of the sum assured in cases where forest- 
fire regulations have been introduced. Where such regulations have not 
been established the premium is 1.75 per 1000. After a period of insurance 
for 4 years, a reduction of 20 % is made in the premium. After a further 
4 years, a reduction of 0.4 per 1000 is allowed in the form of a bonus. 
Most of the insured persons have thus an ’ effective premium of 60 ore 
per icoo kroner of the insurance benefit. Only the forest ground and the 
young wood are included in the insurance, but not timber trees. In 
1920 about 65 % of the forest area of coniferous trees was insured in the 
Company to a total value of 259 124 000 kroner. 

Other associations concerned with forestry may be mentioned such 
as : the Norwegian Timber Export Association ( ct Norsk Trelasteksport- 
forening ”), the Norwegian Pit-props Expo iters’ Association (“ Norsk 
Propseksportorers Eandforening ”), the Norwegian Cellulose Association 
(“ Norsk Celluloseforening ”), the Norwegian Wood-pulp Association 
(“ Den norske Tremasse forening ”) the Norwegian Paper makers’ Asso¬ 
ciation (De norske Papirfabrikanters Forening), and Norway’s Timber 
Union (“ Norges Trelastforbund ”). 

The forest-owners have their own bank, the Forest-Owners’ Bank 
(“ Skogeierbanken ”) and a Cooperative Bank has recently been founded, 
The Norwegian Credit Association for Agriculture and Forestry (“ Norges 
Kreditforening for Band og Skogbruk ”), 

As regards Forestry Legislation, the law of August 8,1908 for the pre¬ 
servation of protective woods and against the destruction ot forests, with 
the supplementary law of June 7, 1916, may first be mentioned. 

By virtue of these laws, rules have been established by Royal Order 
in Council for the hewing of timber in the various rural districts; these 
rules generally contain amongst other provisions, a clause prohibiting 
the cutting down of trees under a fixed minimum dimension, except where 
such under-sized trees are hindered* in their growth, stunted, damaged 
or the like. The State allows one half of the expenses incurred in se- 
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curing the proper observation of the law. In districts where the local 
authorities have not of their own initiative passed bye-laws, the general 
regulations fixed by the supplementary law of June 7, 1916, hold good. 

The Act of July 14, 1893 regarding restrictions on the use of fire in 
woods and fields etc., with the amending Act of 1921, lays down certain 
restrictions upon the use of fire in forests and enjoins upon the district 
Authorities the enactment of so-called '‘forest-fire regulations ” Accord¬ 
ing to these regulations, every able-bodied man in a district may be called 
upon to assist gratuitously in extinguishing forest-fires. 

Amongst other laws may be mentioned, the Act of May 20, 1899 re¬ 
garding the hunting and snaring of game ; the Act of July 20, 1918 regard¬ 
ing the housing of men and horses engaged in forest work and timber 
floating. The so-called " Mountain Law ” of March 20, 1920, gives to 
the local Authorities in the highlands the power of regulating for the 
parishes their fishing, hunting and pasturing rights on the cornmonlands 
belonging to the State, including also the common forest-lands ; while 
the Act of August 20, X915 forbids the separation from the farm-holdings 
of the forest and mountain tracts necessary for working the farm. 

By a number oi laws enacted from 1906 onwards various restrictions 
have been imposed upon the free right of acquiring water-falls, mines, 
forest, land and mountain properties, lime-pits, peat-bogs and certain other 
national assets. 

As regards Forestry Instruction, the High School of Agriculture for 
Norway includes a Forestry Section and owns an estate and some forest¬ 
land on which experiments are carried out. Instruction in Forestry is 
also given at the Lower School of Agriculture, and in 5 State and 3 County 
Forestry Schools, where the course lasts for x year, and at 2 County For¬ 
estry Schools, attached to agricultural schools, with a 1 % year's course. 

For the financial year, July 1, 1921 to June 30, 1922, the Forestry 
Service budget was as follows : Expenditure 10 821 coo kroner ; income 
7 823 292 kroner. In these figures are included the expenditure and in¬ 
come for all forests administered by the Director of Forestry, as well as 
contributions to the State and County Schools of Forest^ and to the Nor¬ 
wegian Forestry Society. G. A, P>. 

440 - Effect of Orientation upon the Sueeess of the Transplantation cf Forest Trees. — 

Martin ZI2 XT&, in Combics rendus de VAcademic dcs Science*, Vol. CEXXIV, No. 1, 

pp, 61-63. Paris, January 3, 1022. 

When making plantations of different species of trees (firs, spruces, 
larches and birches), in the island of Anticosti, the author found that if 
the orientation of the trees was not changed, the number that did not 
take root was greatly disminished (from 50 % to 6-8 %). This phenomenon 
was perhaps more noticeable owing to the inclement climate of Anticosti 
(Canada). 

In practice, before moving trees, it is necessary to notice their orien¬ 
tation, in order that when transplanted, they may be arranged in such a 
manner that the parts which originally faced north, may again have the 
same direction. " G. A. B. 
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441 - Paraguay Timber Industry. — The Board or Trade Journal, Vol. evil, No. 1313, 
p. 104. Eondon, Jan. 26, 1922. 

The growing importance of the timber industry of Paraguay may 
hest be gauged by the following figures showing the exports of timber 
during the last five years : — 


Year 

Eogs 

Rough Trimmed 

Sawn ! 
Timber j 

Fence | 
Posts | 

Spacers j 

Quebracho 

Eogs 


Tons 

[ Pieces 

Cub. M. 

Pieces 

Pieces j 

Pieces 

2916. 

8608 

33 000 

I 315 

52 513 

544 221 ; 

I 006 

1917 . 

! 38 995 

39 000 

I 777 

47586 

1026 066 1 

I 605 

1918. 

! 47 7 X 0 | 

47 228 

4 533 

24 980 

12347x71 

522 

X 9 I 9 . 

51 821 | 

41 171 

3 848 | 

52841 

1135 724 

I 668 

1920 . 

1 47 222 | 

! 

63 3x4 

5 852 

60 281 

3138426 ! 

| 

269 


The export of quebracho logs has greatly declined since the war, and 
the production is now almost totally absorbed by the tannin factories. 
No quebracho grows in Eastern Paraguay and the industry is confined to 
the Chaco Territory. The average quantity of extracts of quebracho 
exported during the last seven years is 24 027 tons a year (maximum 
32 976 in 1919 and minimum 12 710 in 1914). G. A. B. 

442 - The Timber Of India and Burma (1). — Howard, A. E-, in Journal of the Roy a 

Society of Arts , Vol. EXN, No. 3613, pp. 238-248, figs. 6. Eondon, Feb. 17, 1922. 

The author made an extended tour in 1921 through some of the chief 
timber-producing areas of India, Burma and the Andaman Islands, with 
the object of gauging their possibilities for trade development. 

From nearly 2500 different species to be found in these forest areas 
only a small proportion are of economic interest, and scientific knowledge 
concerning them has up till now been limited and very few of the trees 
have been known to timber buyers elsewhere. The somewhat vague term 
" teak and jungle-woods ” has in many cases proved detrimental to the 
trade, seeing that in these so-called “ jungle-woods ”, logs of much value 
are to be found superior even to the finest mahogany, or satin wood, and 
boxwood known. 

The author has selected a few of the most outstanding specimens, 
and describes their commercial value (2). 

1) Laurel wood, Calofihyllum Inofhyllum Linn — a dark reddish- 
brown wood with a handsome wavy grain. Its durability compared with 
walnut, for which it may prove be an excellent substitute, may be regarded 
as beyond question. 

2) Gurjun (Dipterocarftus turbinatus Gaerfc.) and other Dipierocarptts 
spp.. Found in Burma, Chittagong and the Andaman Islands. This 

(1) See R . Jan. 1919, No. 1. ( Ed .) 

(2) Supplemented by notes on the given specimens taken from Timbers of the World 
by A. Ty. Howard. Macmillan Co. 1920). 
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timber is available in very long lengths and large sizes, free from any defect, 
and according to the results of the breaking tests, it has proved to be 
stronger than oak ( Quercus pedunculata Khrh. and Q. sessiflora sm.). It is 
apparently not possible to break the wood right through ; two pieces con¬ 
tinue to remain jointed together by what appears to be a tough outer skin 
which forms a kind of hinge. For joinery and carpentry work etc. the 
wood should first be thoroughly seasoned and whenever possible sawn on 
the quarter, which prevents shrinking. It makes a beatiful flooring and 
has also been utilised advantageously for panelling etc. 

3) Indian Silver greywood. This varies in shade, but possesses 
a permanent coloration, in which respect it differs from the so-called 
“ greywood ' or stained sycamore which up to the present has been so 
much in use. A careful selection of the different colour varieties gives 
a very harmonious effect for parquet flooring, furniture etc., and the 
commercial value is highly estimated. 

4) Pyinkado ( Xylia dolabriformis Benth) — the iron wood of Burma, 
hard, heavy, strong and durable. The thick oily substance in the pores 
has a tendency to exude on to the surface after the wood has been worked 
which may be conducive to durability, but has certain drawbacks when 
the wood is used for flooring. 

The wood is chiefly used for railway sleepers, but it has also proved 
very valuable for building purposes. Though it is so hard, it can be sawn 
and worked without much difficulty when comparatively fresh. 

5) Padauk (Pterocarpus spp.). — The Andaman padauk (Pi. dal- 
bergioides Foxb.) (syn. vermilion wood ” and “ East Indian mahogany ”) 

— very strong and durable, hard and firm, does not split, shrink or expand 
with any climatic change ; the wood possesses a brilliant lustre which dis¬ 
tinctly adds to its commercial value when utilised for making furni¬ 
ture etc. 

The padauk of Burma (PL macrocarpus Kurz.) is of a duller colour, 
but" possesses strength, toughness and elasticity to a marked degree. 

Both types of padauk have been approved by the Admiralty as a 
substitute for “ sabicu ” (Lysiloma Sabicu Benth) in the construction of 
battleships. 

6) Indian Boxwood (Canthium didymum Roxb.). — A shipment of 
this boxwood recently examined, contained two different kinds of wood, 
one type which apparently does not split in the log or when cut up, or 
after manufacture, and the other which is liable to split under all these 
conditions. The great value of the first type is evident. 

It should be noted that neither the Indian boxwood nor the West 
Indian sp. Tecoma peniaphylla Juss come under the genus Buxus . 

7) Haldu (Adina cor difolia Hook) — in India, Burma and Ceylon 

— noted for the remarkable quality of the grain, smooth texture, dura¬ 
bility and attractive colour, is worked very easily and does not split; it is 
also readily adaptable for chair making, carving, brush work etc, — and 
for shuttles and bobbins. 

8) Koko (= East Indian Walnut) (Albizzia Lebbek Gamble) — re- 
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markable for its handsome colouring and good shape; its durability is 
excelent. 

9) Pynima (Lagerstroemia Flos-Reginae Retz) — a magnificient tim¬ 
ber hitherto almost entirely overlooked, but probably a more valuable 
wood in its general qualities than any timber, for example, in the whole 
of North America. In India it is not as valuable as teak, as it is only 
partially resistant to attacks of white ant., in Europe however the author 
considers it ranks almost as high as teak. Its great reliability, coupled 
with excellent qualities of texture and grain, places it on a very high 
level for decorative wood work. 

10) White Bombwe (Terminalia procera Roxb) —a very strong wood 
with firm, hard and close texture. Although there appears to be scarcely 
any actual demand in India, it should not be assumed that it cannot be 
utilised advantageously elsewhere. It should be borne in mind that 
the chief factor which determines the use of wood in India is its resistance 
to white ants, dry rot etc. — points which are not of importance in other 
countries. 

11) White Mahogany (" Prima Vera ”). Source unknown (native 
of Central America) — a wood possessing a smooth, silky surface and 
very easily worked ; light weight but strong enough for fittings, fixtures 
in cabinet making, joinery and ship-building. 

Attention is drawn also to the coral wood (" bois de corail ") of the 
Andaman Islands, sissoo (Dalbergia Sissoo) which has been successfully 
used for fine cabinet work, and thitka ( Pentace burmanica) which resembles 
Cuba mahogany. M. E. Y. 

443 - Determination of the Value and Uses of the Various Timber and other Forest 
Products in British North-Bomeo (1). — Smith, Middleton, in The Engineer , 
Vol. CXXXII, No. 34 h, pp. 710-711. Eondon Dec. 30, 1921. 

There seems to be a continuous demand for Borneo Timbers and it 
was decided to make a series of tests to discover the properties and values 
of various samples, hitherto insufficiently known outside Borneo, in order 
to satisfy the demand more adequately. There can be located within 
this belt, a number of blocks of 50 000 acres on which the stand of market¬ 
able timber will average 2 000 cub. ft. or more per acre. Estimates based 
on 169 342 acres on the East Coast show the average stand to be 2613 
cub. ft. per acre, the two species occupying the greater part of the stand 
being the “Seriah or Borneo cedar ( Hopea sp.) which is the most 
abundandant timber of North Borneo, and the “ kruen ” or “ apitong ” 
(Dipterocarpus grandiflorus Blanco) a timber suitable for constructional 
work, and suggested as useful for gun-stocks. 

From the results obtained from the tests it was found that all the sam¬ 
ples were more resistant to bending than crushing. The following were 
classed as hard woods and their average coefficient of bending strength 
was determined as follows: 


(i) See R. April 1919, No. 476. (Ed.) 
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“ Selangan batu ” 8.06 ; billian (Borneo iron wood) (1) 7.29 ; “ mira- 
bow (2) 6.77. 

The following were classed as soft woods : — “ greeting ” 4.92 ; camphor 
wood (3) 4.93 ; oba stilu 4.92 ; orat mata 4.57 ; kruen 4.45 (4) ; kacha 4.24 
and red serayah (5) 3.54. 

A number of preliminary tests were made on samples of local woods 
in order to determine the most satisfactory method of loading and the best 
method of measuring deflections. 

As a result oi the tests for uniformity, the selangan batti was found 
the most uniform and after this the oba sulu ” and red “ serayah ” 
The crushing strength of each was within 10 % the mean value. 

The results of the bending and compression tests on samples submitted 
by the China Borneo Company are given in tabular form. 

LIVE STOCK AND BREEDING 

441 - Studies on Foot and Mouth Disease in France (2). — 1. Sci-iein, Duaiitc possible 

de la fievre aphtheuse, in Comptes rcndns de VAcademic des Sciences, Vol. 174, No 3, 
pp. 204-206. Paris, January 16, 1922. — II. Vael.ee IT. and Carre A , Sur l’immunite 
anti-aphteuse. Ibidem , pp. 207 208. 

I. — As a working hypothesis, Schein suggests that the name of 
foot-and-mouth disease has been given to two quite different maladies. 
Both are self-immunising, but neither are reciprocally immunising. True 
foot-and-mouth disease (apththic fever), would appear to be contagious to 
man and pigs, or to one or other only, whereas “ aphthoid fever (the 
other disease), cannot be contracted by human beings or swine, or any 
other animal that is not subject to aphthic fever. 

II. — Vaee&E and Carr£ give reasons to explain the instabflity of 

anti-aphthic immunisation and also raise the question of the pluralit}? of 
aphthic viruses. F. D. 

445 - Solenopotes cap ill at us , a Sucking Louse in Cattle, hitherto unknown in 
the United States* — Bishopp F. C. ( Entomologist, Investigations of Insects affecting 
the Health of Animals, Bureau of Entomology, IT. S. Department of Agriculture), in 
Journal of Agricultural Research Vol. XXI, No. 11, pp. 797-tSoi, Hg^. 6. Washington, 
September 1021. 

Solenopotes capillatus n. g. and n. sp. was described in 1904 by Under- 
EEin ; this parasite was found on cattle in Leipzig. The author has dis¬ 
covered that the species has a wide distribution in the United States. 
He describes its life-cycle and states that, unless the measures necessary 
for its control are taken, it will become a serious cattle pest. F. D. 


(1) Rusideroxylon Zwageri Tand B., {2) Intsia Baker 1 Pram and Aizeha palcmbanicti ; 
(3) Dryobalanops aromatica Gaert; (4) Dipterocarpus grandi floras Blanc; (5) Hopea sp. or 
Shorea Icprosula Mq. (See lumbers or the World by A. L- Howard p. 425. Macmillan Co., 
London). 

{2) See R. Mar. 1922, No. 278, (Ed,) 
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446 - Dissases and Parasites of Sheep in Syria. — See No. -157 of this Review. 

447 - Stomoxes as Carriers of Dromedary Trypanosomiasis. — Sehgent, e ana 
DoNatien, A., in Comptes rendits de VAcademic des Sciences, Vo 1 , 1 74 , No. 8, pp. 5S1-583 
Paris, February 20, 1922 

The authors, as a result of observations and experimental researches, 
have come to the conclusion that dromedary trypanosomiasis is naturally 
transmitted in two ways : 1) in the open country 7 , in the wheat fields by 
gadflies, for the larvae of these insects swarm in the damp sand of the 
valley bottoms ; 2) in inhabited places (caravansaries), by stomoxes, for the 
straw litter in the stables harbours many of these pests. (The authors 
have found stomoxes in all the regions of North Africa, the coast, high- 
plateaux and the Sahara). 

The trypanosomes do not develop within the insects, but are merely 
mechanically transported by them acting as carriers conveying the micro¬ 
organisms lancetwise on the exterior of their proboscis. , 

For the spread of the infection it is necessary that the insects should 
sting an animal suffering from trypanosomiasis in such a manner that 
the puncture bleeds, and then immediately 7 sting a healthy individual. 
As trypanosomiasis is a disease of long duration in the dromedarj 7 , this 
animal acts as a reservoir of virus. F. D. 

448 - Experimental Researches on the Effects of Castration. — Leinati, l. (istituto di 
Patologia comparata delJa R. Scuola Superiore di Medicina Veterinaria di Milano), in 
La Climca veterinaria , vol. XLIV, No. 21-22, pp. 635-647. bibliography of iS works, 
Milan, November 15 and 30, 1921 ; Vol. XL,V, No. 2, pp 14-30, bibliography oi 
48 works, January 1922. 

I. — Leucocytic phagocytosis in castrated animals. — The 
author gives a brief sketch of some of the most important researches made 
on this subject, before proceeding to a detailed account of his own experi¬ 
ments (on adult dogs) the results of which lead him to conclude that castra¬ 
tion causes a decrease in the phagocytic index of the leucocytes. This 
effect is the same whether both or only one testicle is removed ; in the 
former case, however, it is less marked and tends to disappear after a certain 
time, whereas in the second it persists without any 7 change for 80 days 
after the operation. 

The endoperitoneal inoculation of testicle extract into animals from 
which both testicles have been removed at once causes a rise in the value 
of the phagocytic index, but this does not last long and 24 hours later it 
falls to its previous level. 

II. — Haematological observations on castrated animals. — 
This article gives a rapid review of the many works dealing with the effects 
produced on metabolism, the tissues, the functional correlations of the ge¬ 
nital and other glands, the active protective mechanism against disease 
(phagocytosis, serological reactions etc.), and also describes the author’s 
own observations as to the red and white corpuscles, both from the quanti¬ 
tative standpoint (absolute and relative estimate of the number of these 
bodies), and from the qualitative (morphology and structure of the coxp- 
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uscles). The animals used in the experiments were dogs. The results 
obtained lead to the following conclusions: 

1) Castration has no appreciable effect, either quantitative or qual¬ 
itative, upon the red blood corpuscles, nor upon the total number of the 
white corpuscles. This applies equally to monolateral and to bilateral 
castration. 

2) The castration of adult animals produces on the other hand very 
noticeable and durable changes in the relative quantity and ratio, of both 
kinds of corpuscles, and causes : 

a) a considerable decrease in the lymphocytes ; b) a certain di¬ 
minution in the number of acidophilous, polynuclear leucocytes; c) an 
increase in the large, mononuclear leucocytes ; d) a certain increase in the 
basophilous, polynuclear leucocytes ; e) a very noticeable increase in the 
neutrophilous, polynuclear leucocytes. 

3) The effect of castration upon the relative number of leucocytes 

is more evident in the case of bilateral than of monolateral castration. The 
results, which manifest themselves very quickly, have a certain tendency 
to become permanent. F. D. 

449 - The Possibility of Castrating Animals by the Use of Serums. — Giuliani, p. 
CR.. Scuola Superiore di Agricoltura, Poitici), in Giornale di AgHcoltnra 'della Domenico, 
VoL XXXI, No. 39, p. 309. Plaisance, September 25, 1021. 

The author has studied the possibility of substituting “ biological ” 
for surgical castration effected by the application of the principle forming 
the basis of cytolytic serums. The laboratory experiments hitherto car¬ 
ried out have given encouraging results. These experiments were directed to 
the preparation of a rabbit crchiolytic serum. A he-goat was used to supply' 
the serum; periodic injections of the solution of nucleoprotein, from the 
testicle of the rabbit being made in constantly increasing doses. The se¬ 
rum thus obtained was injected into rabbits ; 3 to 4 cm. were injected each 
time at intervals of 8 to 5 day^s. 15 days after the first treatment, the tes¬ 
ticles were already perceptibly atrophied, and the seminiferous ducts, 
although still recognisable, contained a kind of granular detritus. By 
prolonging the action of the serum for 30-40 days, a progressive atrophy (of 
the testicle glands was produced ; these were to a large extent empty, and 
consisted of albuginea, interstitial connective tissue and a Httle much mod¬ 
ified parenchymatous matter, in which the seminiferous ducts could with 
difficulty be distinguished. p I), 

450 -The Rejuvenescence of Animals; Experiments on Old Fowls and Doe-Rabbits*— 

Charon, A. G., Oinen£, G., and Yoneno, G., in Journal d'Agriculture pratique , vof. 55, 
Part. II, No. 48, pp. 454-457, figs. 4. Paris, December 3,1951. 

Charon in his paper recalls : i) the discovery of Brown-SjSquard 
(1869), that all the glands, whether provided with secreting canals or not, 
supply to the blood certain useful- principles, and that when the glands 
become less active in consequence of accident, disease or old age, the ab¬ 
sence of these products makes itself at once felt; 2) his experiments in 
rejuvenating old persons (increasing their muscular force, cerebral exer- 
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tion and general vigour) by means of the injection of the testicular fluid 
of rabbits, or guinea-pigs. ; 3) the opotherapic measures based on the 
knowledge thus acquired — 4) the experiments of Woponoff (Directeur 
de la Station experimentale du College de France), on the rejuvenescence of 
animals by grafting pieces of testicle taken from still younger animals. 
Stress is also laid on the value of the application of these methods to farm- 
stock, if they were easy of execution, and the author publishes a com¬ 
munication sent to him for insertion in the Journal d y Agriculture pratique 
by Yasusi Oinone (Director of the Oinone Institute of Agricultural and 
Biological Research at Ogawa, Japan), and Yoneno (Aviculturist of the 
Oinone Institute). 

These authors mention the rejuvenescence methods devised by Stei- 
nach (Archiv fur Entwicklungssmechanik., vol. XL,VI, 1920), and by 
Sasaki (of the Faculty of Medicine in the University at Kyusin). The 
methods suggested by Steinacii consists of the removal or ligature of the 
vasa deferentia, and that of Sasaki in administering, through the mouth an 
extract of the thyroid gland. They afterwards describe their own exper¬ 
iments, carried out according to the Sasaki method on old fowls and doe- 
rabbits. White Leghorn fowls of 6 years of age were given fasting, once 
daily at 6 in the morning, 0.03 gm. of dry extract of thyroid gland. The 
results were entirely satisfactory, as is shown by Table I. One of the birds 
which had only laid 25 eggs in 1915-1919, laid 129 in 1921-1922. The hens 
thus treated also became youthful in appearance ; their skin grew fine and 
soft, their combs delicate and bright red and their movements were full 
of vigour. 


Table I. — Rejuvenescence experiments 
with fowls of six years of age, March 31, 1920. 


Number of eggs laid 


Length of treatment 

! 

i 

From Sept, i 1918 
to Aug. 31 19x9 

From Sept. 25 1920 
to Sept. 24 192x 

15 days . 


without treatment 

22 

With treatment 

68 

15 days . 


! 28 

50 

36 days . 


! 24 

99 

30 days ........ 


29 

103 

40 days . 


i 25 

129 

40 days . . •. 


26 

105 


Excellent results were also obtained with -the doe-rabbits (Belgian 
breed) ; the data are given in Table II. Their appetite increased, they 
regained a youthful appearance, their fur became thicker, and they showed 
symptoms of heat and all but one (No. 2), were fertilised. 

Charon draws attention to the fact that it is quite conceivable that 
the thyroid extract, by exciting the reproductive functions, would stimu- , 
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Table II. — Experiments in the rejuvenescence 
y-year-old Doe-Rabbits , in 1919. 


No. 

Duration 

of 

treatment 

' No. of young 

in litter produced 
after treatment 

Appearance of animal after treatment 

! 

1. • • 

! 

10 days 

3 

! Slightly younger looking. Little vivacity 

2 . . . .| 

10 days 

0 

: Rejuvenated; very lively 

3 • • ■ *' 

25 days 

7 

Much rejuvenated; very livelv 

4 * • * 

25 days 

* ^ 

l 

Much rejuvenated; very lively 


late egg production in fowls that are fairly good layers. The treatment 
can be carried out by giving in the morning, thyroid gland, or iodo-thyrine, 
mixed in suitable doses with a light paste. F. D. 


451 - Horse-Breeding in Czeeho-Slovakia. — Bulletin of the Ministry of Agriculture 
of the Republic or Czechoslovakia , Year II, No. 3, pp. 23-24. Prague, 1921. 

The breeding ot horses for agricultural purposes is organised by 
the Ministry of Agriculture. The Military Authorities also have Stud 
Stations for breeding Army horses. The horse-breeding establishments 
are (except in rare cases), military institutions, and under the management 
of Stud Officers, or of army veterinaries. The Staff is composed of sol¬ 
diers and civilians, except at Kladruby, where the Stud Station (the for¬ 
mer Stud Station of the Emperor of Austria), is entirely managed by 
civilians. 

In Bohemia, the horse-breeding Stations are at Domazlice, Nemo- 
sice and Pisek. In these establishments stallions for use in the country 
only are bred, but at Nove Dvory, there is a State Horse Rearing Sta¬ 
tion where the young stallions bought from horse-breeding farmers are 
reared to supply the State Stud Station. At Kladruby, there is a si¬ 
milar establishment which is better suited to the purpose, as mares are 
also available whose foals have been weaned. In Moravia, the State 
Stud Stations are at Hodonin and Zlejcin — in Silesia, at Opava — in 
Slovakia, at Nitra, and Presov — and in Sub-Carpathian Russia, at 
Turg-Kemetv. Another Stud Station has recently been established in 
Slovakia. 

In Bohemia and Moravia spirited, more robust horses of the oriental 
type or pure-bred English horses are bred for improving the blood. In 
the Czech countries farmers prefer the Ardennes or Noric breeds; in 
Slovakia, the oriental or the Noric, horse is the favourite. In Pre-War 
times, the interests of the army ranked before the farmers' with the re¬ 
sult that the requirements of agriculture have not been satisfied. 

In Sub-Carpathian Russia in the mountainous districts small robust 
" hucul ” horses of a Polish breed are the best suited, and most in demand, 
for agricultural purposes. 
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In the Republic of Czechoslovakia, horse-breeding is organised in 
such a manner that the countries are divided into two districts. In the 
first, light mettlesome horses only may be reared, and in the second, 
only the heavier breeds. The zones are determined after some years 
have elapsed, according to the number of mares belonging respectively 
to light or heavy breeds to be found, as reported by the Commission 
under the control of the Ministry of Agriculture. 

The Chambers of Agriculture, in conjunction with the Ministry of 
Agriculture of the former Monarchy, have supervised horse-breeding and 
collaborated with the Stud Stations for the disposal of stallions that are 
unsuitable for sires, in making Service Stations in the different districts, 
supplying stallions for private breeders, etc. 

The service season for the mares lasts from February i to June 30. 
The Service fee is 200 crowns. In Bohemia, there are 130, in Moravia 80, 
in Silesia 30, and in Slovakia 120 special Stations with from 1 to 10 stal¬ 
lions at the disposal of horse-breeders, the State paying the rent. In 
addition there are private Stations which are only kept open in the same 
place for 4 years for the 2 types of breed. 

The number of State stallions is estimated at 600 in Bohemia (half 
being of each type), 450 (in the same proportion), inMoravi a and Sile¬ 
sia, 420 in Slovakia (where almost all are of the lighter type), and at 
60 (light-type) in Sub-Carpathian Russia, that is to say, the State posses¬ 
ses altogether 1510 stallions. 

There are only about 240 stallions belonging to private individuals. 
These animals must have a Government Service Licence according to 
the decree of 1874 in Bohemia and to the law of the country (1905), in 
Moravia. A new law is being framed to establish other horse-breeding 
districts. 

The most famous private Stud Stations are those of Baltazzi (Na- 
pajedla), Sailem (or Lukov, in Moravia where Belgian and English breeds 
are reared), Schwarzenberg (or Hluboka; English pure bloodstock), Baur 
(Pohled), Kinsky (Lysa n. L.), etc. 

In Bohemia and Moravia, there are Unions and Cooperative Socie¬ 
ties for breeding heavy blood animals or horses of the None breed. The 
Czech* prefer the Belgian and the Noric breeds. The Czech cooperative 
Societies are very prosperous and are able to buy and import foreign hor¬ 
ses without any grant from the State. The Unions of the native breed¬ 
ers are at Sv. Dvory, Breznice, Pardubice, Benesov (light type), Caslav, 
Opocno, Prepychy, Belohrad, Budejovice, Netolice (heavy breeds) etc. 
In Moravia, the Horse Breeders' Union includes 38 Czech Societies (20 for 
the breeding of iight and 9 for the breeding of heavy horses), and 7 Ger¬ 
man Societies ; 4000 mares are registered on the Stud-Books. 

The chief horse-markets are at Budejovice, Benesov, Netolice, Chru- 
dium, Usti n. L. Horse-races are held at Prague, Bratislava, Pardubice 
and Karlovy Vary. 

In pre-war Austria in 1866 the t direction of horse-rearing passed 
from the control of the Ministry of War to the control of the Ministry of 
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Agriculture, but the Stud Staff still remained military. Any special quest¬ 
ions were referred to the Ministry of Agriculture, but the staff was 
under the Ministry of War. The reason of this divided authority was 
financial. The valuable animals resented for breeding-purposes could only 
be entrusted to reliable persons, i. e. to disciplined soldiers. Since how¬ 
ever the Stud Stations were under the authority of the Ministry ol Agri¬ 
culture, the interests ot agriculture received special consideration. This 
Ministry could afways rely upon obtaining the collaboration of the horse- 
breeding fanners, and allowed them consultative powers as regards 
questions related to horse-breeding though the medium of the local com¬ 
missions appointed in all the Provinces. 


Provisional statistics of the number of horses. 


in Bohemia 

in Moravia 

in Silesia 

Dec; 31, 1910 . 250 428 

May 31, 1919 •. 199427 

Dec. 31, 1919. 221 652 

1 

140 970 
109 ogi 
128 816 

31 769 

16 592 

25 866 

In 1911 in all the Slovakian Comiiais .. 

In 1911 » » » » .. 

In 1911 In . Slovakia, and Subcarpathian Russia. 

274 502 

42 793 
*49 299 


452 - Study On Horse-Breeding In the United States, — Harper m. w\, in Cornell Uni¬ 
versity A.2.1 icultximl Experiment Station Bulletin 403, 49 pp., ligs. 17. Ithaca, New 
York 1921. 

The object of these researches which were begun in 1909 and contin - 
nued for 10 years, was to obtain data on the breeding of foals, in order 
to prevent the losses due to failure of conception, or easily preventable 
diseases in the mare. 

The observations which were made on 34 brood-mares, used chiefly 
for agricultural work, and to a small extent ior hauling coal, lasted in 
the case of the mares from the time of service until weaning, and the foals, 
from birth until maturity was reached. The studies include ; the rations 
to be given to a foal; the amount of food required ; the development at¬ 
tained ; the cost of rearing. 

The 34 brood-mares studied (Percherons, half-bred Percherons, pure 
bred Hackneys), produced as the result of 144 matings, 83 living foals 
counting one set of twins; 17 foals died shortly after birth. The gesta¬ 
tion period varied between 316 and 361 days, the average being 333 days. 
The duration of the gestation period was on an average 4 days longer 
for colts than for fillies varying from 317 to 361 days (average 335), and 
from 316 to 357 days (average 331) respectively. In the case of 171 
brood-mares under observation in addition :to those forming the subject 
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of the experiment, the average length of the gestation period was 335 
days and the difference in the case of the two sexes was scarcely one day. 

The author has drawn up Tables relating to the winter-teeding (from 
October 9 to May 8), of 66 just weaned foals, 53 foals of over one year 
ox age and 46 two-year-olds. The average consumption was in the first 
group, 551 kg. of grain + 724 kg. of hay, or 4.8 kg. of grain 4- 6.3 kg. 
ox hay per kg. of increased live-weight; in the second, 684 kg. of grain 
4* 1150 kg. of hay, or 8.7 of kg,grain 4- 14.6 kg. of hay ; in the third, 862 kg. 
of grain 4- 1267 kg. of hay, or 25.6 kg. of grain 4- 37.7 kg. of hay. 

The rations given were : for sucking foals, a little grain 3 times aday, 
beginning with 100 gm. and gradually increasing up to 450 gm ; for wean¬ 
ed foals, 680 to 910 gm. of grain 3 times a day, and in addition, 1 kg. to 
1.8 kg. of hay in the morning and 1.8 kg. to 2.3 kg. in the evening : for 
toals over one year old 1.4 kg. of grain in the morning 0.9 kg. at midday, 
and the same amount in the evening, as well as 3.6 kg. to 4 kg. of hay 
morning and evening; for toals above 2 years of age, 1.4 kg. of grain 
3 times a day and from 4 kg. to 4.5 kg. of hay morning and evening. 

If it is assumed that a sucking loal consumes 82 kg. of grain, the 
total amount consumed by a foal from birth until 3 years of age is about 
22 quintals or grain and 31 quintals of hay. 

The average weight of 66 foals at birth was a little over 52 kg., the 
33 colts weighing 52.7 kg. and the 33 fillies 52.2 kg. The average weight 
(geometrical average) of 67 foals on May of the year following their birth 
was 345 kg. ; the average increase in the mean weight was 291 kg., or 
553 % in 377 days from birth. 

The average weight of 53 foals on May 9 of the year when they com¬ 
pleted their second year, was 494 kg. showing an increase of 153 kg. over 
their weight in the previous year, or 44 % (409 gm. per head and per day). 
The decreased rapidity of growth was still more marked in the following, 
year; on May 9 of their third year, the foals weighed on an average 576 kg. 
or 76 kg. more than in the previous year i. e,, 15 %. If the weight at 
birth is subtracted, it is found that the foals had gained 524kg. in 3 years, 
291 kg. having been ptit on during the first 377 days. This shows the 
impo.rtance of insuring the rapid growth of the animals from the beginning. 
The above-mentioned data are a further confirmation of the statement 
that growth during the early stages of a foal's lite is not only more rapid, 
but obtained with the consumption of less food. 

The cost of rearing a foal up to the age of 3 years is estimated as 
follows. 

The author gives a large number of general rules for the feeding and 
management of brood-mares and foals. 

On a farm devoted to horse-breeding, it pays best, as a rule, to pur¬ 
chase food in more or less large quantities. On a general farm, all the 
food consumed by the horses should be grown on the premises. 

On farms where general crops are* cultivated, and the horses have 
much hard work to do at the harvest seasons and when important oper¬ 
ations are in progress, but are little used the rest of the year, it pays well 
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to employ mares, since the foals they produce make up for the days lost 
during foaling etc. 

dollars 


Service fee. 15.00 

Days of work lost by the mare during service and foaling *, io at i dollar each . xo.oo 

< Brood-mare 200 dollars 3 % risk \ 

y , . . \ Foal of less than 1 year 40 dollars 20 % risk f 

Insurance and risks • „ , , ... ° . . . • • 16.85 

l Foal of more than 1 year 70 dollars 1.5 % risk i 

( Foal of over 2 year’s 120 dollars 1.5 % risk ) 

Veterinary service and medicines. 2.00 

Keep and stablings. 20.00 

Food (grain and hay). 108 61 

Pasture. 15.00 

Total . . . 187,49 

Credit for work done from the age of 2 r / 2 years.. 29.15 


Net cost of foal at the ace of 3 years . K&$»34 

* The mares continue working to within a few days of foaling as this has been found 
beneficial both for dam and off-spring. 

Given that the net cost of rearing a three-yeai-old foal may be reck¬ 
oned, as appears from the above, at about 160 dollars, and that the 
animal will fetch 225 dollars, a profit of 50 dollars viz., 30 % on the ca¬ 
pital employed will be obtained. F. D. 

453 - Essays on the Depreciation in the Selling Value of Injured Horses. Permanent 
Lameness. — Nicolas E., in Recueil de MSdectne veterinaire, Vol. XCVIH, No. 2, 
pp. 7i-80, Paris, January 30, 1922. 

The damages to be paid by third parties who are responsible for ac¬ 
cidents come under two heads: compensation joy temporary inaHlty to 
work, if lameness disappears; compensation for actual depreciation (which 
must be paid in addition to the first), if the horse is permanently lamed : 
The author considers the question of assessing this latter liability for 
which there is at present no guide. 

The consequences of lameness are of two kinds: 1) economic; 2) physical. 
b I ) Economic standpoint. — The lamed animal has lost its usual 
capacity for work owing to diminished speed, or increased fatigue. 

The kilogram output per second (D”) is the result of the product 
of the animal in kilogrammes (E) and the speed per second in metres (V). 
— D' == E x V. As there are no existing data whether of an empirical 
or experimental character for measuring the decrease in V due to lameness, 
the decrease in the output cannot be directly determined. 

The author avoids the difficulty by first calculating the pecuniary 
loss involved in a determined incapacity for work and obtains the follow¬ 
ing formula : 

Pt. r. = g x n x (14 - a) x --- 

100 
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where Pi.r. = loss of return; 

g. — daily return from animal after subtracting expenses of keep. 

n = number of work-days per annum. 

a = age of animal at the time of the accident (14 — a can however never 
fall below unity if a is 14, or • higher) ; 

i — incapacity for work expressed in centimes. 

Two esses may occur : a) incapacity for work involving a loss oi out¬ 
put greater than the maximum possible depreciation of the horse (it 
is evident that it is the maximum depreciation that must be paid in com¬ 
pensation) * b) a loss of return lower than the maximum depreciation, 
in which case the actual loss alone must be made good. 

The maximum depreciation (Dp. m.) that a horse can undergo is 
given by the formula (1) : 

Dp. m. s® Vba — P x f X c 

Vba is, other things being equal, the value of the horse before the accident according to the 
age readv-reckoner; 

P — the weight of the horse; 

p ~ the price per kg. of meat of the horse as it stands ; 

c = a coefficient that is 1, if the animal is only fit for the butcher, and above x if the horse 
has still some work in it before it is slaughtered. According to some statistics relat¬ 
ing to rejected army horses, the author has taken c as — ——- . This coefficient is 

8 

,however, liable to variation according to the season, place, etc., which require to be 
determined. (2) 

In order to calculate the loss of output due to a given incapacity 
for work, it is necessary in the first place to determine what amount of 
incapacity for work is produced by different degrees of lameness. Three 
such degrees may be considered: a) severe lameness, or when the animal 
has to go on three legs, causing an incapacity of 50 to 100 % ; b) slight 
lameness, scarcely perceptible, causing an incapacity of 1 to 5 % ; c) un¬ 
qualified lameness, which is the most common ; this the author divides 
into 2 categories: acute lameness causing an incapacity for work rang¬ 
ing from 20 % to 50 %, nearly always entailing the maximum deprecia¬ 
tion ; slight lameness, 5 to 20, which generally causes partial depreciation. 

2) Physical standpoint. — The importance of the horse's lameness 
depends upon the use made of the animal. In saddle or trotting horses, 
it entails the maximum depreciation. 

Owing to the serious economic results of lameness, the expert should 
in practice consider carefully in the case of a recent accident likely to 


(1) See R. Feb. 1922, No. 189. (Ed.) 

(2) See : Njcoias ; Points de rep£re pour Testimation de la valeur des chevaux de r£~ 
forme de TArm^e. (Points to be taken into account in estimating rejected Army horses), 
in Recueil de M&decine niririna're No. 17, p. 299, Sept. 15, 1921 — The sale price of a re¬ 

jected horse does not depend upon its age. It is about 3 /s of the purchase price at the same 

date. The chief factor regulating the sale price is the weight of the animal; 1 2 * * * * * 8 /jo of the to¬ 

tal value of the horse is represented by its worth to the butcher, and */» by its value as 

a work-animal. It is easy to calculate the former as a function of the price per kg. of the 

meat, of the weight and return (on an average 50 %), and all that is required, in order to 

ascertain the market value of the animal, is to multiply the butcher’s estimate by x %. (Ed) 
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cause permanent incapacity for work, whether it is worth while to under¬ 
take any treatment. To decide this point, a comparative estimate must 
be made of the value of the horse on the one hand, and the probable cost 
and possible depreciation on the other. This can be done by means of 
the following equation ; 

Maximum deprciation 
damage + loss of output 

If the proportion is below or equal to unity it is economically use¬ 
less to treat the horse, and its slaughter should be recommended. In 
any case, treatment is expensive and may prove unsuccessful; there 
is considerable risk that the outlay involved in 2 or 3 months’ medical 
care, feeding, and the hire of a substitute will be thrown away upon a 
depreciated horse. j). 

454 - Lesbouyries 5 Pincers for Castrating Horses. — Eesbouyries, in Recued tie Mi- 
decline vherinaire, Vol. XCVIII, No. 2, pp. 53-44. %. 1. Pads, January 30, 1922. 

Castration by means of crushing the seminal cord is usually practis¬ 
ed with an emasculator, or with Reiner’s pincers, which have the advant- 



{4Sr&*S4] 
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age of affording great haemostatic security. The author, however, 
found that the grip of the crusher was not regular or always sufficient to 
insure haemostasis, and that after a certain number of operations, the 
knife deviated from the arm of the crusher, so that only an inadequate 
and unsatisfactory section was made. In order to remedy these defects, 
certain modifications were made in the pincers. The jaws are tightened 
by a rapidly-moving spring, instead of by a toothed-bar; the cutting- 
blade is made independent, by being mouuted on a special screw; other 
minor alterations have also been made so that the instrument can be 
easily taken to pieces. The accompanying figure shows the instrument 
in its new form. F. D. 

455 - New Methods of Judging Cattle (i). — x. Koppe, Has ostfriesische und provincial- 
sachsische Korverfahren ; II. Cornelius, Das oldenburgische Korverfahren; HI. Das 
Jeveriander Korverfahren ; in Deutsche landwirtscha Itliche Tier such t, Year XXV, No. 17, 
pp. 170-171. Hanover, April 1921. —IV. Gowen, J. W., Studies on Conformation in 
Relation to Milk-Producing Capacity in Cattle, in Journal of Dairy Science , Vol. IV, 
No. 5, pp. 359-374, Baltimore, September, 1921. —V. Marcq J. (Institut agronomique 
de Gembloux) and Mahy M., Des modes d’appreciation du betail dans les concours 
et du type ideal bovin 4 rechercher en Belgique, in A nna les de Mcdecine velerinaire , 
Year XLVI, Nos. 8-9, pp. 337-364. Ixeiles-Brassels, August-September 1921. — 
VI. Colombe M., Appreciation des qualites beurrieres et laiti^res chez les vaches, in 
Journal d'Agncullure pratique , Year LXXXV, No. 44, pp. 377 - 379 , and No. 45, 
PP- 391 - 393 - Paris, November 1921. 

X. — Cattle judging at shows in East Frisia and the Province 
of Saxony (Prussia). — Cattle entered at Shows in East Frisia are judged 
according to Tydtin's method. The judge scores for milk conformation, 
head and horns, coat, colour, conformation, capacity, genera 1 appearance: 
3 points mean excellent, 2 good, 1 mediocre, o poor that is to say, reject¬ 
ed, For milk conformation and general appearance the points are doub¬ 
led. The perfect animal thus receives 24 points to which are added 
points for measurements (18 in the case of a perfect animal), or 42 points 
altogether. 

Three points at the maximum are given for the following first 3 meas¬ 
urements taken together, and 3 for each of the others : 

height: a) at withers ; b) at centre of back ; c) at point of withers ; 
d) at insertion of tail; e) length and width : /) of chest ; g) of pelvis ; h) of. 
haunch ; 1) depth of chest: ' 

b) should not be less than a ; 

c) should not be greater than a + 8 cm ; 

d) should not exceed a + 6 cm ; 

x 

■ e) in cattle 3 years of age should at least be a ~j- a; in the case 

o . 10 

of older animals, it ought to be a 4 - — a ; 

20 

/) at least 14 of a. 

e) at least y 2 a . 

(1) See R. April 1921, No. 411. {EdJ 
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Should the width of the chest and pelvis and the length and depth 
of chest exceed by 5 cm. the required measure, the animal is classed as 
good, if they exceed them by 10 cm. the animal is classed as excellent. 

This method, in which the number of points depends upon the opin¬ 
ion of the judge and upon measurements, has been in vogue until recently, 
but the number of entries at the shows has now increased to such 
an extent as to make it impossible to carry out the measurements. For 
this reason, the “ Gesellschaft fur Zuchtungskunde ” (German Stock- 
Breeding Society), has taken the initiative in introducing a new scale 
of points to be adopted thoughout North Germany. 

In the new method of scoring used by the “ Verband fiir die Zucbt 
des Schwarzbunten Tieflandrindes in der Prov. Sachsen ” (Union for 
Breeding Black Pied Nether land Cattle in the province of Saxony), a 
maximum ot 100 points is credited to the ideal animal, each part being 


estimated by points 1 to 5, as follows : 5 = excellent; 4 = good ; 3 = 
fair; 2 = mediocre ; 1 == poor, rejected. The scale of points is as 
follows. 

1) General appearance.5X4 points 

2) Head, horns and neck.5X2 » . 

3) Shoulders, chest.5X1 » 

4) Back, flanks, lorn, paunch.5X2 » 

5) Pelvis, croup, hip, insertion of tail ..5X3 » 

6) Thurl.5X1 » 

7) Limbs, gait.5X1 » 

8) Colour, skin, and coat.5X1 » 

9} Udders ad milk ducts in the case of cows; genital organs in 

bulls.*. 3X2 » 

10) Development, vigour.3X2 # 

11) Pedigree...5X1 » 

Total ... 100 pointy 


ELoppe proposes putting general appearance at the bottom of the 
scale so as to summarise the preceding points. 

II. — Method op cattle-judging adopted in Oldenburg. — 
Since 1909, only the offspring of registered animals may be entered on 
the Oldenburg Herd-book and these are subjected to a very strict exam¬ 
ination, especially in the case of bulls. There is a supplementary regis¬ 
ter (“ FQlfsbuch ”) for good cows bom of unregistered parents; the fe¬ 
male (but not the male) offspring of the cows entered on this register, 
if sired by a registered bull, may be entered after examination on the 
Herd-book. Registered bulls only are allowed by law to serve cows 
not belonging to the owners. The accompanying form is used in judg¬ 
ing bulls (Table I). 

This rorm is a modification of the one proposed by Muller for the 
cattle of Jeveriand 















CATTLE 


54 '-; 


Table I. — Form used in Oldenburg in judging bulls . 

Name. 

Date of calving ..*.. 

Breeder .. 

Owner. 

Date of examination.Place where examination took place . . 

| Points Remarks 

1) Back line and position of tail .. 

2) Length. 

3) Depth of chest, abdomen. 

4) Shoulders and width of flanks. 

5) Hips and pelvis.. 

6) Thurls and hocks.. . . 

y) Width of chest, position of shoulders and neck. 

8) Neck, head and horns. 

9) Skin and coat. 

10) Colour... 

11) Strength, shape and position of limbs. 

12) Gait.. 

13) Vigour. 

14) Pedigree. 

15) Udders and signs of capacity for milk-production. . • * 

16) General appearance.. 

Points 5 = excellent, 4 — good; 3 = fair; 2 = mediocre; 1 — poor; o = very poor. 
Maximum of points = 90 ; minimum for acceptance, 54. For evidence of capacity for 
milk production, and for general appearance, double points are given. 


III. — Method of cattle Judging adopted in Jeverland. — 
In the territory of the 0 Jeverlandische Herdbuchverein 0 (Union of 
Pedigree Cattle Breeders in Jeverland), bulls entered have been judged 
since 1861 in accordance with a law passed that year. Until 1901, the 
animals were judged only by the eye without any measurements. 

Dating from 1893, many investigations have been carried out by means 
of measurements made with Lydtin’s apparatus. The data obtained 
served to determine the norma] development of the animals at different 
ages, and were taken by Muller as the basis of his cattle-judging xnethod 
which has been adopted in Jeverland since 1901. According to this 
method, 15 notes each of 3 points can be given for each animal viz.: 
o : bad ; 1 fair,; 2 good; 3 excellent. The third note (general appearance) 
may have double marks, so that the points for the perfect animal will be 
48. For admission to the herd book, an animal must obtain at least 28 
points. If 2 out of the 3 judges see at a glance that an animal cannot 
be admitted, no measurements are taken and it is withdrawn. The 
points based on measurements are 3 in number; back line, length, width 
of pelvis at hip, width of chest, depth of chest. In each case the mini¬ 
mum dimensions admissible are fixed tor the different ages of the cattle. 
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Table II. — Form Adopted 


by the " Deutsche Landwirtschaftsges ellschajt ", 

% 

Maximum 

Number 
of points 

Points 

credited 

by 

each judge 

Average 

number 
of points 

1 

2 

3 

4 

I. Breed value: 

1) Breed, colour, pedigree. 

1 

IO 

TO 



2) Vigour. 



3) Health, strength. 

II, Body : 

1) Head and neck. 

2) Trunk. 

IO 

5 

Tfi 



3) Limbs, gait. 

AW 

C 



4) Skin and coat.. 

O 



III. Productive value * . 

1) Signs of capacity for milk production . 

2) Signs of capacity for beef production . . . 

3) Signs of capacity for work. 

IV. General appearance . 

D 

30 



Total . . . 

IOO 




Remarks 


must be taken into account. 


Since 1914, additional points are credited separately to cows for 
butter production : viz.: for an annual yield of 100 kg. of batter, 1 point; 
for 125 kg and over, 2 points; for 150kg and over, 3 points. Cows 
cf less than 5 years of age received an allowance of 5 kg. of butter. The 
production of the last year of testing or the average of the last two years 
is taken into account. 

IV. — Studies on conformation in relation' to milk produc¬ 
ing capacity in cattle (l>. — Taking as his basis a large seiies of data 
collected by the American Jersey Cattle Club on the scores ot cows in¬ 
scribed in tbe Registry of merit, Gowen has compiled a table giving the 
mean score and milk yield as scored by 19 different judges and also the 
mean annual milk yield of these groups of cows. In a second Table, 
he gives the standard deviation for the two average groups and in a third, 
the correlation between the score and the milk yield as shown by 19 dif¬ 
ferent judges. The average correlation coefficient is 0.246. It is ne¬ 
gative in 2 cases, and positive in all the others (leaving out the negative 
cases), from 0.027 ± 0-104 to 0.614 ± 0.067. 

These figures show the great influence of the personal equation of 
the cattle judge, Cows giving approximately the same milk yield have 
a difference of 6.5 0.6 points on score according to the decisions of 

two individual experts. No particular association is shown to exist 


(1) See JR. Oct. tg20, No. 1012. (£a.) 

[4SSj 
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between the variation of each judge in his total score and the variation 
of the cattle he judged as to their milk yield ; there is on the contrary, 
a certain parallelism between the scores of several judges for different 
groups of cattle. 

The judges differ not only in the mental scale by which they make their 
judgements, but also in their capacity for correct classification as regards 
milk yield' and butter-fat percentage. Oi the 19 judges considered in 
this paper, 9 were good, 8 mediocie and 2 inefficient, as giving better 
scores to low-producing cows than to high producers, and responsible 
for the two above-mentioned negative correlations. The average abil¬ 
ity of this group of judges to score for milk yield is about 25 % better 
than that of the average trained dairyman. 

There is no relation between the average score given by each judge 
to his group of cows and his ability to value them for milk production. 
When it is noted that the mental scale of each judge differs consider¬ 
ably this tact is significant. It shows clearly why two equally good 
judges of cattle may place their cows several points apart, while at the 
same time, they keep the cows in the relative order of milk yield. 

Cows whose average milk yields are larger or variable are more 
easily judged than those with a lower or uniform milk production. The 
scores of good judges show more variation than those of inferior judges. 

Only about one man in two can pick out a good milker at sight. 
It is therefore necessary for a judge not to rely entirely upon his ability 
to select cattle by conformation, but to test the actual milk yield by 
weighing the milk. Even if the milk production of one week only is 
tested, the figures obtained are nearly twice as valuable as an indicator 
of milk production over a long period as a judgement based on the con¬ 
formation of the cow, although this conformation be judged by men of 
considerable ability. 

V. — Judging catti<e at shows. The ideai, type oe cattle 
eor Belgium. — The new method of judging cattle by points, instead 
of by general appearance, has not given the results expected in Belgium. 

Seeing the great importance that the points method may have for 
the progress of cattle-breeding on Belgium, Marcq and Mahy have made a 
study of its adaptation to judging Belgian breeds and consider; a) the syste¬ 
matic use of a scale of points; 6) classification into categories; c) the pub¬ 
lication oi the points of the classification with a view to the profession¬ 
al education of the breeder; d) the use of measurements at Shows; 
e) the ideal type of cattle for Belgium. 

a) Animals which have already been subjected to two preliminary 
tests should alone be admitted to examination. The first of these tests 
eliminates all cattle that are not entered in the Herdbook, or (in the 
case of cows) are not provided with a milk production certificate, and 
of which the body-measurements (such as height, circumference of 
chest), do not correspond with those of the type (to be determined ac¬ 
cording to the agricultural district) ; the second excludes, all afiimals/ 
which are not of the required type;are unsuitable for breeding purpos- 

i*m ,' 

. 1 
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es; ate too fat, or show any defect in conformation that should be elim¬ 
inated from the breed. 

The authors advise : a jury of 3; a percentage-card with the marks: 
10 perfect; 9 very good; 8, 7, 6 good; 5 tolerably good; 4 fair; 3, % 9 
1 mediocre; o poor ; the use ot the simplest forms owing to the lack 
of uniformity in the Belgian breeds. On the strength of their personal 
experience they suggest the form reproduced in Table III. 

Table III. — Form used in Belgium, 


Judge No 
Bull No . 


1 


1 

Number 
of points 

Products 

a 


0 

Out 

Out 
of the 



* 


a 

of 10 

maxi¬ 

mum 



40 

Required type conformation capacity and 







weight. 

4 





10 

; Line of back.. 

1 





20 

Pelvis and buttocks. 

2 





10 

Chest (girth and flanks ......... 

1 





20 

Limbs (including shoulders, equilibrium 







gait .. 

2 






1 

Total obtained out of 100 i 





To be subtracted from excess ot fat (from 

i-xo) • 

. . . 





Accredited total out of xoo 





The form for the cows differs from that used for bulls, in as much 
as 10 points are added to the 3rd and 5th note, and 20 to a 6th: udder 
and teats. 

Another model form gives a summary of the decision of the 3 judg¬ 
es and is the final opinion. It is not at present possible to credit cows 
with points for pedigree and tests of milk production. High points are 
given for the required type, this being necessary in the case of breeds 
with irregular variations, 

h) In classing cattle, the number of prizes and of animals to be 
placed in each category should not be settled beforehand, tor both should 
depend upon the number of good cattle entered. The total sum of the 
prize-money can, however, be fixed in advance, and also the number of 
classes and the proportion between the value of the prizes offered for 
each class; for instance the 1st prize may be four times, and the 2nd 
twice as much as the 3rd. 

In order to draw attention to the type of animal desired, it is well 
to give one or more diplomas of honour to exceptional animals in the 
1st Class. 
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c) The points accredited to the prize cattle should be written on 
large placards to be placed behind the prize-winners. 

d) The best type cannot be determined solely by means of body- 
measurements, which are, however, very helpful to the judges in form¬ 
ing an opinion of the conformation of the animals. As a model of a form 
based on measurements, the author reproduces the one adopted in Swiz- 
erland, where long experience has made it possible to determine fairly 
approximately the ideal measurements. 

Table IV. — Measurements and Points Card used in Switzerland 
for Bulls of the Red Pied Breed. 


Age of the animal examined 


cm. 

% 

<*> 

| Good measurements 

i 

1 

Part measured 

Maximum 

points 

Points 

scored 

1 

3 years 
old 

and over 

1-3 years 

old 

• 


! 

43—46 

43-46 

; 30-33 
| 32-35 
; 31-34 
! 30-32,5 
.! 

41 - 44*5 

43 - 45*5 

28 , 5-32 

32-35 

30-32.5 

30-33 

Chest: height. 

» depth. 

» width. 

Longth of pelvis. 

Width of hips. 

Coxo-femoral width . ... 
Etc.. 

! i 




(i) body-length 100. 


The form .tor cows gives the standard measurements for animals 
2 years of age and for those of 5 years old and over. 

As an example of model Shows that have proved the fallacy of the 
idea, very commonly met with among breeders, that conformation and 
a high milk yield are antagonistic, the authors mention those held in the 
Department of Seine-Inlerieure (France) (1). 

e) The fact that the same prizes are often awarded at Belgian Shows 
to animals of very different type proves the lack of a uniform standard 
among those responsible for cattle-breeding. 

The author brings out the necessity for determining the ideal type 
of cattle for Belgium; he discusses the required characteristics which 
should be: good conformation, great capacity for milk and butter-pro¬ 
duction, fairly early maturity. 

This type occurs more or less frequently throughout the agricul- 
utral region, but the animals differ in size and in secondary ethnical cha¬ 
racters, hence the defects and good qualities of the cattle ^.ire determined 


(i) See R. Dec. 192X, No. 1256* (Bd,) 
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by regions, the average measurements of the animals being compared 
with those of the standard type. 

It is thus possible to compare the measurements of the cattle of 
the different agricultural regions, and by this means, to deduce their 
characters, as has already been done for Flanders by Prof. Zwaenepoel, 
Annales de Medecine vetBrinaire, 1914. In this way, the authors have 
discovered that the Condroz cattle have a longer croup than the Herve 
cattle. 

When the best average weight of an adult animal in good condition 
has been determined for a given region, the most economically satisfac¬ 
tory chest circumference to be taker as a type is that expressed by Cre- 
vat’s formula : P ~ 80 C 3 , where P is the weight and C the circumference 
of the chest. 

VI. — Judging cows for milk and butter production. — In 
October 1920, the Municipality of Lisieux (Department of Calvados, 
Normandy), opened a competition for milch cows. The first day the com¬ 
peting animals (46) were examined as regards their conformation by 
3 judges who used percentage torms ; in the evening, the cows were 
thoroughly milked ; the next day the milk from each of the 3 milkings 
of the day was weighed and analysed according to Gerber’s method. 

ColombE compares and discusses the results thus obtained and 
shows that there is not sufficient parallelism between the number of 
points accredited to the cows and their actual milk and butter yields. 
On the whole, however, the highest points were given to cows which gave 
the largest amounts of milk on the following day, and no poor milker 
was scored high, or vice iwsa ; the same cannot however be said for the 
butter production. 

These results prove that no conclusion as to butter-producing ca¬ 
pacity can be obtained from external appearance or empirical characters. 

The author therefore proposes that the examination of cows at 
shows should be divided into two different parts, and entrusted to 
two sets of judges, the first part consisting of an examination of the gen¬ 
eral conformation of the animal, the results being entered on a simple 
form, whereas in the second, the characters of production which it 
is desired to improve sbould.be considered and expressed by points mul¬ 
tiplied by a coefficient and entere'd on the preceding form in order that 
they may be included in the total number of points awarded. F. D. 

456 - Wintering and Summer Fattening of Cattle in North Carolina, United States* — 

Farley, F, W,, and Pedent, P. T. (Animal Husbandry Division, Bureau of Auimal 
Industry) and Curtis, R. S, (North Carolina Experiment Station), in United States 
Department of Agriculture, Bulletin No. 954, 18 plates, figs. 5. Washington 1921. 

In the autumn of 1913, the Bureau of Animal Industry of the Depart¬ 
ment of Agriculture of the United States, in collaboration with the Agri¬ 
cultural Experiment Station of North Carolina, began a series of experi¬ 
ments in feeding beef cattle in the county of Haywood (North Carolina), 
which is the western part of the State and where most of the cattle reared 
are destined for beef production. 

[455-456] 
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The work lasted foi 6 years, and the results of the experiments of the 
first 3 years have already been published (i) ; those of the 3 last years 
form the subject of the Bulletin analysed. 

In each group of experiments there were 17 to 40 calves of over a yeai 
old. The average duration of the winter feeding was 126 days beginning 
from December 12 ; the period of summer grazing lasted on an average 
140 days. The lots fed mixed hay throughout the winter received on 
an average during the 3 years, 5 kg. of hay per head and per day ; they 
lost 22.7 kg. of live-weight during wintering and gained 130 kg. during 
the whole course of the experiment, viz., in 266 days. 

The lots fed all the winter on the ration of 12.25 kg. of maize silage 
per head and per day lost 18 kg. of live weight during the winter, and gained 
134 kg. during the whole period of the experiment. 

The lots that were fed throughout the winter on maize silage + maize 
stover + hay, consumed 6.9 kg. of the maize silage 4- and 2.8 kg. of the 
maize stalks and hay per head and per day. They lost 35 kg. of their 
weight during the winter, but increased 119 kg. in the whole period of 
the experiment. 

The lots that grazed during the winter on deforested land and received 
a little mixed hay or maize stalks and straw during the short time the 
ground was covered with snow, lost 13 kg. of weight during the winter 
and gained 138 kg. during the whole experiment. 

The lot fed all the winter (for one year only), on maize stalks + hay -*)- 
straw, consumed 4.5 kg. per head and per day during the winter; during 
this period they lost 29 kg. of live weight and gained 128 kg. during the 
whole time the experiment lasted. 

It was found that the cost of the food and the increase in live weight 
were on an average about the same, whether the cattle were fed throughout 
the winter on maize silage, or mixed hay. The ration maize silage + maize 
stalks + hay was much less expensive than mixed hay and maize .silage 
alone. Winter grazing was the most satisfactory method of feeding, 
both on account of its cheapness and the increase of live weight obtained 
in the year. The authors also give rules for laying down meadows to be 
used as winter pasture. 

The general average cost of feeding for the 4 winter months was about 
half the feeding cost for the whole year. 

The mean cost per quintal of increase in live weight in the case of all 
the animals used in the experiment was 30 % higher in spring than in 
autumn. In the spring, the average loss of live weight was 6.5 % calcul¬ 
ating from their weight in the preceding autumn. 

457 - Sheep-Breeding in Syria and OiJieia. — Hcvut Commissariat de la lUpnbliqne {ran- 
Caise en Syrie et au Liban, Notes snr Pelevage du mouton en Syrie et en Cilicie , 55 pp., 
3 appendices. Beyrout, November 1921. 

These notes nave been compiled by E. Acharp, Head of the Agri¬ 
cultural service of the High Commissariat from information collected by 

(1) In Bulletin No. 628, XJ. S. Department of Agriculture, summarised in R, Beb. 1919., 
No. 227^ {Ed.) 
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himself and from documentary evidence supplied by General Marty for 
Cilicia, Pavie and DjErrahian for the Government of Aleppo, Corn 1 lye 
Botjeanger, Com 1 Devatjx, and H. Ramiz Makhzumi for the Govern¬ 
ment of Damascus, Capts. Mieg, Braidy, Arsean, and Noun for the Govern- 
ment of Great Lebanon, Col. NiEGER fox the Territory of the Alaouites, 
Cayea for the Sandjak of Alexandrette, and Dumont the Chef d'esead- 
rons for the sandjak of Djebel Bereket. 

Syrian livestock consists chiefly of sheep, goats although much 
fewer in number coming next. 

Syrian sheep belong to different varieties of the Asiatic breed (Ons 
arics ‘asiatica). They have the characteristic masses of fat on either side 
of the tail (fat-tailed sheep). 

In some regions e. g. Turkestan, these masses of fat attain the weight 
of 16 kg. In Syria however they never appear to exceed 6 kg. 

These accumulations of fat, which are no doubt a reserve .stock, may 
disappear if the animals are reared for several generations on fertile land 
e. g. the civirdjik variety in Anatolia and the arab in Algeria. 

The fleeces of the lambs of certain breeds supply a fur comparable to 
Astrakan (Karactil) 

Varieties. — The most widely distributed variety is the " amass ” 
which is the name of a nomad tribe of the Euphrates by which it is bred. 
These sheep are met with in Mesopotamia, Syria and Lebanon, where they 
are kept by the nomads. There are two sub-varieties : the “ awass baladi ” 
and the “ awass deiry ” of the region of Deir er Zor, 

The height of the average '* awass ” sheep is 0.70 m. and its length va¬ 
ries from 1 m. to 1.10 m. The fleece is white though occasionally there are 
patches of black on the neck and head, and sometimes coffee-coloured anil 
mals are to be seen. The wool is straight and not much appreciated oh 
the European markets; the first shearing is the best. When in 3701k, the' 
fleece weighs about 2.25a kg., but it loses 50 % in washing. The staple j 
is from 0.15 m. to 0.18 m. in length. These sheep are good walkers, some- > 
times travelling as far as 400 km., they are very resistant to disease- and va¬ 
riations of climate, but are susceptible to thirst and cannot find food in 
winter if the ground is covered with snow. 

They fatten well ^producing 30 kg. of fairly good mutton at the age of 
3 years), and are good milkers. 

In the Government of Aleppo are found: the “ moor” variety (of 
Erzeroum), height 0.75 m.; the rams, unlike the ewes, have a straight fore¬ 
head. The locks of the fleece which is of a dark red colour, are 0.12 m. 
long. The moor sheep produces from 30 to 35 kg. of mutton. It suffers 
from the heat in Syria for it cannot be said to be properly acclimatised. 

The " biezi ” variety bred by the Kurds, 0.70 m. in height ; forehead 
straight, fleece white, wool straight. 

In the Homs-Hanca region are found : 

The different u awass ” varieties. The awass deiry type, called 
“ tchfalich ” in Lebanon, and " djefeyli ” in Cilicia, is 0.60 m. in height, 
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0.8o m. In length and has no horns. Its wool is little valued and opinions 
as to the merits of this sheep differ in the various regions. 

The “ hamra ” variety, native of Kurdistan, with red fleece. 

The “ avije ” variety. 

The “ brasieh ” variety, tall, hornless, white. The “ tchoum ” and 
“ carha ” varieties. 

In the territory of Great Lebanon, there are: the two types of the 
“ amass ” variety which seems to have improved somewhat as a result of 
better feeding. 

The “ herrtck deraa ” variety which is apparently the “ dzizire ” of 
Cilicia. Tall, fleece white, hairy parts thick, head and neck black, hornless, 
mutton of average quality, shows little resistance to disease. 

The “ kerbatlieh-hamra *’ variety is distinguished by its height, chestnut 
fleece and hairless tail; it would appear to be the same as the “ bach-kale ” 
of Cilicia and is regarded as one ot the finest breeds. 

The “ tehafalieh " and “ moor ” varieties. 

In Hauran, the “ amass ” variety alone is kept In the territory of the 
Alaouites, 50 % of the sheep belong to the " fallahi ” breed (which is con¬ 
sidered indigenous) ; the animals are small, weighing 45 kg. (when dressed, 
the yield is 50 %), 40 % belong to the {t amass" breed and the rest repre¬ 
sent different varieties. 

The “ moor ” sheep is predominant in the Alexandrette “ sandjak”, 
its fleece is often white. This variety fattens well, yielding 50 to 60 % 
when dressed and it is very resistant. In the sandjak of Djebel Bereket, 
are found (in order of merit), the " mdemendji ”, “ caramanli ” and “ ain- 
dinli ” breeds the 2 latter are also predominant in Cilicia. 

Sheep-brefding. — Sheep are reared both by the stationary and the 
nomadic tribes, the latter possessing the greater number of animals. The 
flocks raised by the stationary tribes live throughout the year on fallow-land 
or stubble fields or else travel, according to the pasturage that is available 
in the district. 

Sheep-breeding is not making progress and in certain districts it may 
even be said to be losing ground owing to the great decrease in the flocks 
(amounting to 80 % in the region of Alexandrette), which were used for 
provisioning the Turkish and German troops during the military operations 
in the country. Any increase in the number of sheep is checked by the 
scarcity of summer watering places; in autumn and winter the animals 
are in such a weak condition that they are easily affected by unfavourable 
conditions of weather. Immense tracts could be utilised for sheep-breeding 
if the example of South Algeria were followed and numerous watering places 
made for the flocks. In this way, certain districts might be turned to 
good account, which at present owing to the shortage of agricultural la¬ 
bour are unlikely to be cultivated for many years. 

Epizootic disease is also partly responsible for hindering the develop¬ 
ment of sheep-breeding ; although in the case of stationary flocks, it should 
be relatively easy for the veterinary service to establish adequate control, 
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while by restricting the wanderings of the travelling flocks to certain dis¬ 
tricts, all danger of thus spreading infection could be avoided. 

The sheep-breeding industry is well woith development in Syria, for 
the climate allows the animals to remain in the open throughout the year, 
while the different products of the flock can command a good market. 

Sheep-breeding conditions. — The animals are either reared by 
the owner himself who pays a shepherd, or else by several associated owners 
who entrust their animals to a shepherd with whom they share the profits 
on an agreed scale. The former method is employed chiefly among the 
stationary breeders. 

The author describes the different forms of contract which vary 
according to district. 

Co-operative breeding is fairly common in the Governments of Da¬ 
mascus and Aleppo, especially among the large landowners in the rural 
districts. The terms of the agreement vary considerably in different 
places and all forms are described in detail. 

Breeding. — As a rule, rams and ewes are used for breeding when 
2 years of age, but this takes place earlier or later according to the 
district. 

Animals are rejected for breeding purposes when they are about 
5 years old though in some parts of the country, the age is fixed at 3 
years, while in others it is extended to 7 or even 12 years e. g. in the 
territories of the Alaouites. 

Bams are as a rule allowed to run with the ewes throughout the year, 
although in some districts they are kept apart from August to September. 
Mating begins in July and is sometimes continued until September 15. 
The number of ewes served by one ram varies considerably : in Lebanon, 
15 rams are provided for 100 ewes, while in Cilicia (where it is said hand 
service is sometimes practised) a single ram is put to from 80 to 100 ewes. 

Most of the ewes give birth to one lamb, twins being rare and triplets 
still more unusual. It is reckoned that 5-8 % of the sheep produce 
twins. 

The mortality among the lambs varies with tbe climatic conditions, 
but never exceeds 5 to 10 %, and in average seasons the growth of the 
flock is estimated at from 50 to 60 %. Lambs are separated from their 
dams a few days after birth, and may then only be suckled twice or 
thrice a day and are at grass the rest of the time. 

Castration. — In Hauran and amongst the Alaouites, the young 
rams are not castrated, but if not required for breeding purposes, are 
sent at an early age to the butcher. 

In Lebanon the operation is effected when the animals are 18 months 
old, and in Cilicia between the second and fourth month. In the district 
of Hama lambs are not castrated until they are a year old, as the Arabs 
consider that the operation stops growth. The usual method adopted 
is twisting the seminal cord, although in some regions the testicles are 
removed or crushed. The losses due to castration are computed at 
% 
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Improvement op the mock. — Selection and crossing are only 
carried out on a very small scale and unscientifically. As a rule, breeders 
aim chiefly at producing a tall animal, but whethei this pteierence is 
governed by the desire of obtaining good walkers or larger fleeces is 
not very clear. 

Pasturage. — The home keeping sheep-breeders send their sheep 
to graze on the fallow-land and stubble fields near the villages while 
the nomads let their flocks feed in the desert during the winter and spring, 
and in summer invade the districts occupied by the stationary population, 
where they are welcomed, as their sheep are supposed to manure the land. 
In some districts a payment varying in amount is made to the land- 
owner. 

In Syria, besides the mountainous districts, there are regions with 
meadows that are either perennial or can be pastured for the greater 
part of the year, e. g. the plain of Amk, lower valley of the Karasu, Harini, 
Gharb ; the plains of Akkar, and Bekaa, the banks of the Euphrates, 
the pastures of Harash etc. 

Seasonal and general migration. — Seasonal migration is rarely 
followed, for most of the sheep-breeding is in the hands of the no¬ 
mads ; it is, however, practised in some parts of Great Lebanon and is 
very common in 'Cilicia where the flocks leave the plains in April and 
do not return until October. In the sandjak of Djebel-Bercket, there are 
nomad tribes that pass the winter in the plain and spend the summer 
in the hills. 

The author gives a detailed account of the migration of the flocks 
and describes the manners and customs of the nomad tribes as well as 
their summer and winter camping grounds. Many of these natives breed 
camels as well as sheep. 

Lactation. — The lactation period varies from 4 to 5 months; 
the average milk production during the time being 500 gm., this low yield 
being probably due to irregularity in leeding. The sheep are generally 
milked once a day ; the milk is rich in cream. Except in Cilicia, the milk 
is consumed by the family ; much coagulated milk (yoghourt), butter 
and cheese being made. In any case, most of the products are used 
locally. 

Shearing. — Shearing begins on March 15 (Cilicia, Aleppo), and is 
generally continued through April, finishing in May in the upland districts. 
Owing to the mildness of the climate, the sheep are completely shorn. 
The animals are not washed before shearing and the weight ot the fleeces 
in yolk varies between 500 gm. (Cilicia), and 2,5 kg. (Hama). The value 
of the wool varies with the'different breeds. 

Diseases and Parasites. — The diseases that have been identified 
in Syria are; bacterial anthrax, known as “ thal ” in Homs-Hama, 
“ tehhaiel in Hauran, “ pohal ” in Lebanon, and “ hamrn ” among the 
Alaouites. 

Symptomatic anthrax sometimes occurs. No serious attempts at treat-, 
ment are made. 
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Foot-and-mouth disease, called “ tibae the infected animals are 
isolated and their hoofs covered with tar or carbolic acid ; 

Scab, called “ djedri " ; this disease sometimes attacks 50 0 n of the 
flocks. 

Verminous bronchitis, known as “ don del el chaar distoma tosis, 
called in Arabic “ tbou clonedar " ; " mirara " which appears to bepiro- 
plasmosis ; 

Sarcoptic and psoroptic mange (“ djarabe ”); the diseased animal 
is shorn without cutting the skin, washed in soapy water and covered 
with an ointment consisting of equal parts of tar, sulphur and oil ; 

The fever called “ errojet " is apparently due to flatulence ; 

Foot-rot which is treated with tar, sulphate of iron baths and various 
herbs. 

Pasteurellosis, contagious pneumonia, jaundice and fleas. Other 
diseases are rife but cannot be accurately diagnosed. 

Trade in sheep and their products. — There are three chief 
branches of trade. 

1) Importation from the neighbouring region ; 

2) Exportation to the Islands of the Archipelago and Egypt; 

3) Transactions connected with the local flock. 

Most of the imported sheep come from Mesopotamia ; but this trade 
has considerably decreased since the War. The animals are sent overland 
to their destination and details are given of the different routes. 

Exportation is very limited and chiefly confined to Egypt and the 
Islands of the Archipelago. 

Most of the meat consumed in Syria and Cilicia is mutton and goat's 
flesh. At Beyrout the number of sheep, lambs and goats slaughtered 
in 1920-21 was 69 000. At Aleppo the total number slaughtered was 
210 000, of which 100 000 were lambs. 

In Lebanon, sheep are fattened for home consumption. In 2 or 3 
months the ^animals weigh from 60 to 80 kg. Their flesh is made into 
kawarma ", a mixture of fat and meat used as provisions for the winter. 

The‘ wool loses at least 50 % of its weight on washing. The fleeces 
of the animals sent to the butchers' are also put on the market, but fetch 
20 % less than shorn wool. 

When the wool has been washed and sorted, it is packed for export. 

The wools of Syria are classed under the heads of: 

White, grey, black fleeces. 

White, grey, black pelts. 

Yellow “ clips." 

The latter are the ends of the fleeces and sell for 20 to 30 % less than 
the white pelts. 

Before the War, the LTnited States were the largest importers of 
Syrian wool, most of it now (50 to 55 %) goes to France. 

The wool that remains in the country is used for making a kind of 
felt known as ‘ libbade " (the process of manufacture is here described) 
ropes, cord and sacking. 
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A good deal of butter used to be exported, but as exportation from 
Anatolia is at present impossible, all the butter made in the country ot 
late years has been consumed locally. The much vaunted Aleppo butter 
is for the most part made in the adjacent districts and brought to the 
town to be refined. A description oi the process is given. 

In 1920,1500 kantars of 250 kg. of butter ot the value of about 5 500 000 
fr. were produced in Hama. Before the War Aleppo sold annually 2 
million kg. of the value of some 4 million fr. Owing to the intenuption 
of all commerce with Anatolia this trade has now decreased 50 %. 

The district of Aleppo, properly so-called, produced in 1920 the same 
amount ot butter as in 1914, or 20 % of the product that passes under 
the name ot Aleppo butter. The average price is at present 20 fr. per kg. 

The sheep-skins are either used locally or exported. There are tan¬ 
neries in Syria at Aleppo, Antioch, and Zahle and an account is given 
of the methods employed. 

Skins for export are only slightly salted and dried ; most of them 
come from the abattoirs. Previous to the War, Aleppo exported 250 000 
sheep-skins but the number has now fallen to 100 000 

The residuum is exported (in the form of salted intestines) to Germany 
and Austria, while the horns furnish material for a local industry. 

Some statistical data are given in order to complete this study and 
it is stated that, though it is very difficult to obtain reliable figures the 
number ot sheep may be estimated at 10 466 346. P. C. 

458 - Fertility in Shropshire Sheep, in the United States. — Roberts, E m in Journal 

of Agricultural Research, Vol. XXII, No. .j, p. 231-234. Washington, October 1921. 

Heape in 1899 made the statement that in some breeds the younger 
ewes bear fewer twins than the older. 

Carlyle and Mac Conn el conclude from their observations, made in 
1902, that ewes from 3 to 4 years old produced a larger percentage of lambs 
than younger or older ewes and also that 1-year-old rams were less pro¬ 
lific than 2 or 3 year old rams. The same conclusions were reached by 
Humphrey and Kleinheinz from a study of tlie records of the Wisconsin 
flock. Jones and Rouse reported in 1920 that in the case of sheep the 
percentage of twins increased with age up to 5 years, alter which there 
was a marked decrease. 

The author has studied the influence of age and season upon fertility 
in the American Shropshire sheep. His source of data is the American 
Shropshire Sheep Record in which he examined 19 367 entries. 

Age of Ewe and fertility. — The percentage of multiple births 
increases with age up to 4 years and remains fairly constant for 8 years. 

The age of the ram and fertility. — The age of the ram has 
no influence on the percentage of multiple births. 

Time of birth and twinning. — Heape, who collected informa¬ 
tion from flock masters, states that 55 % of them reported that twins 
were usually born early iu the lambing season. The author has found that 
the peicentages of multiple births are 43.1 from January to March, and 

[45T-458] 
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36.7 from April to July. In the hope that additional information might 
be obtained, a study was made of the Dorset breed which produces a large 
number ot young in the autumn. It was found that the percentage of 
multiple births was highest in the spring, being 48.2 from February to 
June inclusive as against 34.9 for the other months. F. D. 

459 - Lamb-Fattening Experiments in the United States. — 1. Hammond, j. w., 
Green Forage Crops and Corn tor Fattening Lambs, in Bulletin of the Ohio Agricultural 
Experiment Station No. 340, pp. 35-99, Tables 28, figs. 16, Wooster, Ohio, 1920. — 
II. Paterson, a. M., and Winchester, N. B., Lamb Feeding Investigations 1919-1920, 
in Agricultural Experiment Station , Kansas State Agricultural College, Manhattan, Kansas > 
Circular SS, pp. 6 , fig. 1. Topeka, 1921. 

I. Temporary pastures and maize grain for fattening lambs- 
— 1st Experiment. ~ Comparisons were made between : 1) meadow- 
grass and colza; 2) grazing alone and grazing + maize grain ; 3) graz¬ 
ing and stall feeding, no grass being given. 

2nd Experiment . — In this experiment comparisons were made be¬ 
tween 1) meadow grass, and rye, clover, and rape which were grazed suc¬ 
cessively ; 2) grazing alone and grazing + maize; 3) grazing and 
stall feeding. In addition, the effect of the ration upon parasitic infes¬ 
tation was also studied. 

3 rd Experiment. — The three comparisons made in,the 2nd experi¬ 
ment were repeated and the development of pure Merino lambs compared 
with that of hybrid Shropshire x Merino lambs. 

4 th Experiment . — Comparisons were made between the different 
rations ot maize given as a supplement to grazing on rape, and the com¬ 
parison between the Merino and the Shropshire X Merino lambs was again 
repeated. 

The experiments were carried out on the South-Eastern Test Farm 
at Carpenter, Ohio. The fields of meadow-grass, owing to the character 
of the soil, were not of the best quality. 

In Experiment I the average initial live-weight of the lambs was 
about 241 lb,; they were kept on grass for 131 days dating from June 14. 
The average daily increase in live-weight for the lot kept on meadow 
grass was o.ir lb. per head, while that for the lot kept on rape was 0.1131b.; 
the increase per hectare was, however, 48 lb. and 214 lb. respectively. 

In .experiments 2 and 3 the average initial live weight of the lambs 
was about 331b,. In the 2nd experiment, the average daily gain in live- 
weight of, the lot kept on meadow-grass was 0.341b. during the 153 days 
dating from May 11, and that of the lot grazed successively on temporary 
fields of rye (8 days), meadow-clover (48 days), and rape (97 days) was 
0401b. 

In experiment No. 3, the lambs grazed for 160 days dating from May 9. 
The average daily gain in live weight was 0.1751b. on meadow-grass, and 
0.241b. for the lot kept successively on rye (22 days), meadow-clover 
{36 days) and rape (102 days). As compared with grazing on meadow- 
grass (experiment 1), grazing on rape gave a higher daily increase jn live 
weight of 2.73 % per head ; grazing successively upon land under different 
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forage crops gave an excess increase of 19.79 % in experiment No. 2 
and of 33.06 % in experiment No. 3. 

In experiments 1-2-3 one acre °f ra P e produced the same increase 
in live-weight as 5.04; 9.25; 8.19 acres of meadow grass respectively 
during the time the animals were left to graze. 

In Experiment 1 the land under rape supported 40.3 lambs per 
acre for 131 days, and produced 24c lb. 01 increase in live-weight 
per acre. I11 experiment No. 2 it supported 22 lambs per acre for 
97 days and produced an increase in live-weight of 185 lb. In experiment 
No. 3 there were respectively 60 Merino lambs per acre for 77 days, 
and an increase in live-weight of 2031b. per acre; 97.5 Shropshire x 
Merino lambs per acre for 25 days and an increase in live-weight of 166 lb. 
per acre. 

If the value of the land under rape is estimated at three or four 
times that of meadow-grass pasture, the cost of production pet lb. of live 
weight is about equal. 

The rape-fed lambs fattened better and sold at a higher price per kg., 
their yield as butcher's meat was also higher. 

The results of the three experiments show that rape is an excellent 
forage plant for fattening lambs, especially in districts where good per¬ 
manent pastures are rare. A temporary rape meadow can also often 
be used with advantage to supplement meadow-grass pastures during the 
summer when they are probably dried up, uninviting and infested by 
gastro-intestinal parasites left by the sheep. 

As regards the effect exercised by the pasturage upon parasitic in¬ 
festation, it was noted in experiment No. 2 that almost the same number 
of stomach-worms were present in animals turned out on to natural meadows, 
as in those that had grazed on temporary pasture land. The first had, 
however, the larger number of intestinal nodes. 

The half-bred Shropshire x Merino lambs gave per acre of land 
under rye or meadow-clover, a larger increase in live-weight than the Me¬ 
rino lambs similarly fed. The results varied, as regards the animals kept 
on rape, sometimes in favour of the half-bred lambs, sometimes in favour 
of the Merinoes. The half-bred lambs reached a higher degree of final 
fattening. 

4 th Experiment. — This took place at the Wooster Experiment Sta¬ 
tion (Ohio) and was carried out in order : 1) to determine the economy of 
giving a whole or half ration of maize as a supplementary food for lambs 
kept on rape fields; 2) to compare Shropshiie lambs with half-bred 
Shropshire x Merino lambs as regards the cost and character of the live- 
weight produced by grazing on rape and the rate at which it is obtained. 
For this experiment 6 lots of 10 sheep each were chosen and the animals 
used in the preceding experiments, Nos. 2 and 3, served as control lots 
fox the following years. Feeding a supplementary maize ration augmented 
the increase in live-weight: this increase was 11.5 % the first year, and 
35-5 % the next, in the case of the lots kept on the meadow-grass field ; 
and 12.6 and 21.1 % for the lots on the fields planted with other crops ; 
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an addition, the dressing-yield and the value per lb. of live weight increased 
in all the cases. 

The experiments at Wooster were made in 1917 with improved but 
not pure-bred Shropshire lambs, of an average initial weight of about 53lb., 
and with half-bred Shropshire x Merino lambs of an initial weight of 
some 461b. Both lots were kept on rape and divided into 3 groups 
receiving respectively: a whole supplementary ration of maize (i. e. the 
whole ration that could be consumed in one morning); half a supplemen¬ 
tary ration (what they found on the temporary pasture in the case of the 
control group). The average daily increase in weight per head was 4.5 oz. 
in the case of the Shropshire, and 5.3 oz. for the hybrid lambs in the 
control groups, as against 5.9 oz. and 5. 302. respectively in the group 
receiving the supplementary half ration, and 5.4 oz. and 5.5 oz. in the 
group given the whole supplementary ration. There was practically 
no difference in the final degree of fattening, nor in the yield at the 
butcher's. 

It is true that the half-bred lambs had a slight advantage as regards 
rapidity and economy in the increase in live-weight and the increase 
in weight per surface unit, but further experiments are necessary before 
this superiority can be clearly established. 

II. — Tamb-feeding experiments in Idaho, 1919-1920. — The 
two sets of experiments described in the bulletin analysed were made for 
the puipose of comparing rationing with self-feeding and of determining 
the comparative value of several concentrated feeds. 

First Experiment . -- Five lots of 40 lambs with an average initial 
weight of about 55.7 lb. were fed as follows for 64 days beginning on No¬ 
vember 2, 1919: 4 lots were given 1.25 ib. grain + 0.14 lb. linseed-oil 
meal in addition to lucerne hay and cane silage, the other lot were self- 
fed and consumed 1.40 lb. shelled maize and 0.55 lb. linseed-oil meal per 
head and per day. The last lot ate less bulky feeds than the hand-fed 
lambs, made 0.03 lb. greater average daily gain per lamb, fattened belter 
and gave a higher dressing percentage (50.06). Of the other lots No. 2, 
fed shelled maize, gained daily 0.48 lb. per head, No. 5 fed shelled maize 
and given in addition stock tonic gained 0.47 lb., daily per head, lot No. 3 
fed ground maize also gained 0.47 lb. daily per head, while the lowest 
daily gain per head was made by the lambs of lot No. 4 which was 
fed whole barley ; the dressing percentage of this lot was also the lowest. 
The dressing percentage for the 4 groups was respectively 49.1, 49.5, 48.8 
•and 48.2. 

Second Experiment. — This began on February 8, 1920, and lasted 
30 days ; 6 lots of 35 lambs each were used. The initial weight of each 
animal was abont 73 lb. and the final weight about 88 lb. 

The self-ted lot (No. 1) were given daily per head 1.52 lb. shelled 
maize + 0.49 lb. linseed oil meal + 1.05 lb. lucerne hay + 0.98 lb. maize 
silage and made an average daily gain of 0.55 lb. per lamb; the same aver¬ 
age daily gain was made with the handled lambs (lot 3). The daily ration per 
head of the hand fed lambs wasshelled maize 1.10 lb. -f- linseed oil 
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meal 0.23 lb. 4 1.07 lucerne hay 4 2.10 lb. maize silage. The self-fed lot 
ate more maize and less silage than the hand fed lot. 

When linseed-oil meal was leit out of the basal ration of the hand-feel 
lambs (Lot 6) the average daily gain per lamb was only 0.42 lb., whereas 
the gain of the self-fed lambs (Lot 2) given the same food was 0.541b., 
with the consumption of 1.62 lb. maize per head and per day. 

The hand-fed lot (No. 3) fed linseed-oil meal made 0.01 lb. less average 
daily gain per lamb than those receiving 34 lb. maize gluten feed (lot 5). 

Lot 4 which was only fed shelled-maize and lucerne hay made a daily 
gain of 0.47 lb. per head and fattened less than any of the others. 

The feed required for 100 lb. gain was as iollows : 

Lot 1. 276.27 lb. shelled maize 4 88.86 lb. linseed oil meal 4 
190.36 lb. lucerne hay + 177.88 lb. maize silage. 

Lot 2. 301.77 lb. shelled maize 4* 195.27 lb. lucerne hay 4 205.46 
lb. maize silage. 

Lot 3. 190.66 lb shelled maize 4 41.52 lb. linseed oil meal 4 
195.16 lb. lucerne hay 4 38- 27 lb. maize silage. 

Lot. 4. 225.66 shelled maize 4 498.63 lb. lucerne hay. 

Lot 5. 186.78 lb. shelled maize 4 61.02 maize gluten feed 4 191*70 
lb. lucerne hay 4 348.73 lb. maize silage. 

Lot 6. 248.76 lb. shelled maize 4 255.30 lb. lucerne hay 4 468.85 
lb. maize silage. 

Fat lambs weighing from 80 to 85 lb. are in greatest demand on the 
market. Therefore lambs weighing around 55 lb. aie the most profitable 
type to feed. The larger type of feeding lamb is not fat enough at 85 lb. 
and is too heavy to command a profitable price. F. D. 

466- Swine-Feeding Experiments in Kansas, United States. — Perrin e. f , and 

Winchester, H. B, in Agricultural Experiment Station , Kansas Slate Agricultural 
College, Manhattan , Kansas , Circular 8«), 10 pp. Topeka, 

A Comparison between barley and maize as a supplementary 
FEED for pigs on pasttjrr. — Forty pigs divided into 4 lots of 10 each, 
were used in this experiment which lasted 120 days, beginning from 
July 1, 1919. 

One pig out of Lot 1 died. The average initial w r eight of the animals 
was about 37 lb. The rations fed and consumed are given in Table I. 

These results show r that maize grain is more satisfactory for fattening 
pigs than barley which is too bulky owing to the large quantity of hull. 
In the preparation of barley, grinding gives better results than soaking the 
grain, especially if the feed is to be given to young pigs. 

The comparative feeding value of maize and low-grade 
wheat. — This experiment lasted 120 days beginning on September 15, 
1919. Most of the pigs used had been running on lucerne pasture until 
the test started from which time they were fed in dry lots. Fifty pigs 
were secured for the experiment, and their average initial weight was about 
60 lb. The rations fed and their relative efficiency are shown in Table II. 
It may be said that, given equal amounts larger returns are obtained from 
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wheat than from maize; hence if the prices are approximately equal, 
wheat is to be preferred to maize. 


Table I. — Barley versus Maize for Pigs on Lucerne Pasture. 



Feed required for ioo lb, gain 

Food 

Lot 1 | 

Lot 2 

Lot 3 

Lot 4 


is. | 

lb. 

lb. 

3 b. 

1 

Shelled maize. 

Dry ground barley. 

Soaked ground barley (i). .. . 

Soaked whole barley.. 

Tankage . . 

306.78 

28.78 

352.15 

26.17 

413^ 

! 31-69 

433 -ox 

32.74 

Totals - • • 

335.56 

378.32 

445.56 

465.75 

Relative efficieny of rations in % on basis 
of least feed for ioo lb. gain ..... 

100.00 

1 88 69 

1 

1 

! 75-31 

72.OI 


(i) The soaked barley only remained in water from one feeding to the ne.\t in order 
to avoid souring. 


Table II. — Comparison between Maize and Low Grade Wheat 
in fattening Pigs. 


Feed Required for ioo lb. Gain 


1 

Lot I 

Lot II 

1 

Lot III 

Lot IV 

Lot V 


l lb. 

| lb. 

lb. 

lb. 

lb. 

Whole wheat. 

Ground wheat. 

Ground rye.. 

Ground maize. 

Tankage . 

390.06 

1 

17.85 

j 402.88 

19.30 

466.51 

245-77 

45-77 

485-27 

22,23 

Totals • . . 

467*91 

422.18 

466.57 

491.54 

507*50 

Relative efficiency of rations . . j 

ioo 

96.62 

87.44 

! 

82,98 

80.38 


Value of rye as a substitute for maize. — This experiment 
was made on 5 lots o± 10 pigs with an average initial weight of about 60 lb., 
it lasted 120 days beginning on September 15. The results given in Ta¬ 
ble III, show that in times of high-priced maize, rye if available can prob¬ 
ably be used to a larger extent than hitherto. Some more palatable 
food should however be mixed with it. 

Grain sorghums compared with maize. — An experiment lasting 
60 days and beginning on February 17, 1920. Two groups of pigs were 
used, one farrowed in the spring, and the other in the autumn. Each 
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Tabee III. — Rye as a Substitute for Maize in Pig Feeding . 


Feed required for 100 lb. gain 


Ration 



not 1 

not 11 

not in 

Ifit IV 

not v 


lb. 

lb. 

lb. 

!b. 

lb. 

Ground rye. 

245.77 

— 

486.58 

243.80 

279.88 

Ground wheat. 

245.77 

— 

— 

— 

— . 

Ground maize. . 

— 

485.27 

— 

243,80 

— 

Wheat shorts . 

— 

— 

___ 1 


273.26 

Tankage . . 

— 

22.23 

23.60 

30.48 

— 

Totals . - . 

491.54 

501.50 

510.1s 

518.08 

553.14 

Relative efficiency of rations . • 

100.00 

96.S5 

96.34 

94-87 

88.86 


group was divided into 4 lots of 5 pigs. The various lots were fed ground 
maize or sorghum, and tankage. The results, given in Table IV show 
that sorghum grains, especially milo and feterita, are nearly as good as 
maize for feeding pigs and may possibly be better than maize for latten- 
ing-purposes. 

If sorghum is substituted for maize, more tankage is needed. The 
right quantity of tankage was fed in this experiment, viz., 3,7 % of the 
total feed consumed in the case of 150-pound pigs and 4.7 % in that of 
100 lb. pigs. 


TABLE IV. — Effect of the Age of the Pigs upon the Amount 
of Feeds required for One lb. Gain in Live Weight. 


Age of Pigs 

Initial weight 

Maize ration 
pet lb. gain 

Feterita ration 
per lb. gain 

Milo ration 
per lb. gain 

Kafir ration 
per lb. gain 

Grain 

<0 

I 

a 

cd 

H 

1 

O 

Tankage 

l 

I 

i 

1 

1 

1 

Grain 

_ 

1 

J 

Total 

Months 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

sV« 

IOO 

4.54 

0.19 

4.73 

5,00 

0,27 

5.27 

5.07 

0.25 

5*32 

5-58 

0.27 

5.85 

9 

150 

4-25 

O.15 

4.40 

4.09 

O.17 

4.26 

4.53 

O.18 

4.71 

4.76 

0.17 

4-93 


F. D. 


461 - Concentrated Pig Foods. Experiments made In France, — be Marsay, Vie h., 

and Batjdotjy, in Journal d'Agriculture pratique , Year 85, Vol. II, No, 45, p. 396, Palis, 
November 12, 1931 ; year 86, Vol. I, No, 6, p. 122. February it, 1922. 

I. — From September 14 a lot of 14 pigs weighing 1067 kg. were given 
as much as they could eat for 20 days, during which time they gained in 
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weight 21S kg. representing a pecuniary gain of 4.30 fr. (cost of 1 kg. of 
live-weight) x 218 = 937.40 fr. The cost of the food was as follows : 


420 kg. manioc meal at 0.66 fr. the kg.- 7 7.2<> 

240 kg. barley meal at 0.70 fr. the kg . . . . .... 10K.00 

100 kg. pea-nut meal at 0.56 fr. the kg. • 56.00 

700 litres whey at 0.05 fr. the litre. . • 35.00 


536.20 

Gross profit : 93.40 fr. — 536.20 fr. — 401.20 fr. 

Gram per pig and per day: 401.20 fr. *.2.80= 1.44 fr. 

II. — 85 rationed pigs given : 3 to 4 kg. whey + 1 kg. manioc + 
1 kg. barley + 0.5 kg. pea-nuts, or a ration costing about 2 francs, also 
gave a good return with meat at the present price. 

III. — A hundred pigs were fed the following ration : 500 gni. maize + 
500 gm. sorghum + 1000 gm. palm-oil cake + 500 gm. pea-nuts + 200 gm. 
bone-meal + several litres of whey, distributed as follows: palm-oil cake, 
pea-nuts, bone meal, crushed sorghum mixed with whey and given warm 
in the morning: the same ration in the evening : maize grain at midday. 
Sorghum fed whole is not digested well but is very digestible when either 


ground or ciushed. 

xAfter 30 days the following results had been obtained : 

Daily gain of unrationed pig fed maize (consumption 1.360 kg.) . . . o 920 kg. 

Daily gain of rationed pig fed maize (0.500 kg.).a,668 » 

Cost of feed of unrationed pig.2.282 fr. 

Cost of-ration of hand-fed pig.1.520 » 

Daily profit of unrationed pig (at 4 fr. per kg. of live-weight) . . . 1.398 » 

Daily profit of hand-fed pig.1.152 # 

Difference to the advantage of unratioued pig.0.246 » 


In all these experiments the cheapest concentrates obtainable were fed. 
From the results the following conclusions may be drawn : 

1) Nothing is gained by rationing pigs ; it is much better, to give 
them food ad lib., 2) At the present time it pays very well to feed pigs 
on judiciously chosen concentrates. - P. 1), 

462 - Apiculture in Cuba and the Purity of Cuban Honey. — Communication made to 
the Permanent Committee of the International Institute of Agriculture by Dr. F. F. Palco, 
Delegate of the Republic of Cuba. 

Bee-keeping is very popular in Cuba, and recently on the initiative 
of the Reorganisation Commission of the National Agricultural v Services 
of the Republic, a great deal has been done to develop in every way this 
branch of rural economy and to stimulate actively the improvement of 
the breeds. 

The flora of Cuba is the richest and most varied in the botanical 
region of the Antilles and includes a large number of native species, as 
well as of species imported both from temperate and hot countries; it 
'"is therefore able to supply the bees with materials of excellent quality 
for honey-making. It is reckoned that there are over 50 species of hon~ 
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ey-bearing plants in the island ; of these some of the most important 
are Aguinaldo bianco de Pascuas [Ipomoea sidaefolia Choisv), which opens 
its flowers at dawn and closes them at three o'clock in the afternoon, and 
Aguinaldo rosado (Ipomoea iriloba Ivin.), from which the bees make the 
aguinaldo honey which has a reputation for the most delicate and delic¬ 
ious flovour. 

The State Agricultural Experiment Station has instituted a model 
apiary that has of late been much developed, and has introduced selected 
queens of Italian stock, in order to obtain queen-bees of first rate quality 
for distribution to bee-keepers who wish to improve their stock of the Cau¬ 
casian, Camiola, and Cyprus breeds, for in this way very satisfactory 
results have been obtained. The Entomological Department attached 
to this Station has also created a Service for the protection of bees against 
their natural parasitic enemies, the insects belonging to the family of 
the Gallenidae (Galleria melloncella and Achroea grisella). 

Apiculture is continually on the increase and is the source of a large 
export trade of Cuban honey which until quite lately was much appre¬ 
ciated in other countries. 

Recently the purit}^ of this Cuban product has been called in quest¬ 
ion in some European countries, and this has been the occasion of a 
very careful investigation on the part of the interested Official Author¬ 
ities of the Republic. The results of this investigation are here set out 
for the information of the International Institute of Agriculture by the 
delegate of the Cuban Republic. 

Since the analyses of the honeys from Cuba had led to different con¬ 
clusions, some of the honeys being regarded in many countries as of 
undoubted purity, while in others, importation is being checked owing 
to the alleged presence of invert sugars as revealed b}^ the furfurol reac¬ 
tion, the Laboratory of Agricultural Chemistry of the Republic resolved 
to make a thorough investigation of samples of known genuineness and 
purity, in order to be able to determine conclusively' the percentage com¬ 
position and qualitative characters of the chemically inverted sugar and 
artificial glucose probably used in the adulteration of the honey. The 
system followed w'as with slight variations that adopted by the Bureau 
of Chemistry of the Department of Agriculture of the United States, 
the object being to discover some explanation of the different treatment 
given to Cuban honeys by the Custom-House Officials of certain countries. 

This investigation revealed that the difference was the result of ana. 
lysis according to two different systems. In fact when Eiehe’s hydro¬ 
chloric resorcin method was adopted, the furfurol colour reaction was 
obtained owing to the presence in almost all genuine Cuban honey of a 
substance, which by its special chemical action affects the reagent whereas 
no reaction takes place at all with Browne's anilin acetate method. 

The first phenomenon is explained by the fact, that as many of the 
apiaries are situated near the sugar factories in Cuba, large quantities 
of saccharose are frequently within reach of the bees. They collect the 
saccharose on their feet and deposit it on the comb, as has been found by 
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analysis carried out according to the Fiehe process. Saccharose has 
also been detected in the honey from apia-ies near the factories, although 
it is not found in the product of those at a greater distance, as for in¬ 
stance in the honey from the Isla de Pinos. Thus the presence of this 
sugar must be regarded as a natural characteristic of the product. Furth¬ 
er saccharose only occurred in very small quantities in the cases quoted, 
the amount never exceeding 0.25 per 1000. 

The report prepared from the results of the investigations at the La¬ 
boratory of Agricultural Chemistry sets forth very graphically the data 
obtained, and shows that Fiehe’ s method for the detection of adulter¬ 
ation of honey gives misleading results in the case of the Cuban products, 
and that the experiments carried out at the State laboratories of Cuba 
and of the United States alike have proved to demonstration the neces¬ 
sity for adopting the Browne process. 

The Head of the Department of Chemistry of the Ministry of Agri¬ 
culture of the Republic as a result of analyses made in the laboratories 
under his control, and of similar investigations made by the United States 
Bureau of Chemistry of the Department of Agriculture, and also taking 
into account the genuine nature of the samples analysed, has formulated 
the following conclusions. 

First: Cuban honeys have a homogeneous chemical composition 
varying within very narrow limits and differing very little from the com¬ 
position of honey from other countries. 

Second : By far the greater part of Cuban honeys have the property 
of producing with hydrochloric resorcin a colour reaction that gives 
the erroneous impression that these honeys which have been recognised 
as pure, have been adulterated with chemically obtained invert sugars. 

Third: In the light of these facts Fiehe’s method should not be 
employed in the analysis of honeys made by Cuban bees. 

Fourth : Browne’s anilin acetate method should be exclusively re¬ 
commended as the only sure test for Cuban honeys suspected of adulter¬ 
ation with invert sugars. F\ F. F. 

463 - Treatment of “ Aearine Disease ” (Isle of Wight Disease), of Bees. (1). — 
Allen \V., in British Bee Journal, Vol. XEIX, No. 2040, pp, 344-345. Eone!on, 
July 28, 1921. 

In his experiments in controlling Isle of Wight disease the author 
has found the fumes of ammonium sulphide to be most efficacious and 
quite innocuous to the bees. A pad of cotton-wool dipped in ammo¬ 
nium sulphide is introduced between the diaphragm and the wall of 
the hive, which is covered to prevent the escape of the fumes. Two 
days after treatment all the symptoms of the disease have disappeared. 


(x) See B, July 1931, No. 748. Di. Rennie and his collaborators have stated that 
Isle of Wight Disease differs flora the disease caused by Nosema aphis . The agent is a mite 
Tarsmemus woodi, which invades the tracheal system of the bee. Dr. Rennie suggests 
for this malady the name of aearine disease. (Ed.) 

[461-463] 
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Allyle sulphide is equally efficacious, but is much more pungent, and 
verv dear, whereas ammonium sulphide is cheap and easily procured. 

F. D. 

464 - The Present Condition of Sericulture in Syria. — Croizat, in Revue de Uotamqm 
aphhquec ei d’Agriculture cole ni ale, Year II, Bull. No 5, pp. 28-29. Paris, Jan¬ 
uary 30, 1922. 

According to a report by the author published by the Lyons Chamber 
of Commerce, the output of cocoons in Syria previous to 1914 was about 
4 500 000 kg. 3 700 000 being produced in Lebanon and the Plain of Beha, 
and 800 000 in the district of Antioch. These cocoons furnished 300 000 kg. 
of silk, most of a very fine quality, which was destined for the French 
market. The mulberry was cultivated everywhere on a large scale. 
The silkworm eggs were brought from France in refrigerators which 
made it possible to obtain fairly good products, although all modem 
method of silkworm breeding were totally unknown in Syria. 

After the War broke out, no more silkworm eggs arrived, the na¬ 
tive “ seed ” produced worthless stock and finally the mulberry trees 
were dug up in order that food crops might be planted in their place. 
As a result there was a great reduction in the number of cocoons obtained t 
which in 1919 was only % of the pre-War total in Lebanon although 
the importation of “ seed ” had been resumed, and had fallen to x / 8 in 
the district of Antioch where native " seed ” was still used. 

G. A. 

465 - Observations and Researches on the Causes of the Persistence and Diffusion 
of Pebrine in Italy, notwithstanding the Selection of the Silk-Worm Eggs. — 

Montanaro N. (Istituto Bacolegico, Portici), in Informazioni seriche Vol. IX, No. 3, 
pp 34-39. Rome, Febmaiy 5, 1922. 

Although from the industrial point of view it may be said that peb¬ 
rine has been conquered (for the silkworm breeder is always sure of 
being able to obtain healthy eggs and he is not concerned whether the 
cocoons he obtains contain healthy chrysalids), the disease is still very 
wide-spread, and it frequently happens that all or most of the moths rear¬ 
ed from sound “seed” contain the characteristic spores. 

This can be explained by 4 hypotheses : 

1) The selection methods do not give results sufficiently perfect 
to eliminate entirety, infected eggs. 

2) Breeding from infected eggs, though forbidden by law still 
takes place. 

3) The germs of the parasite possess greater powers of resistance 
to external surroundings than has hitherto been commonly supposed. 

*4) The disease may attack other insects and therefore persist 
independently of the silkworm. 

The author has tested experimentally the truth of the 4 hypotheses 
especially the first, and his results may be summarised as follows; 

1) Of all the .methods proposed for the elimination of infected 
moths, Pasteur's is still the best. The negative importance of the male 
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in the transmission of the disease has once more been proved, for though 
in some experiments the malady was conveyed by the male insect, these 
cases were exceptional. Sound progeny can be obtained from slightly 
infected females. Thus the first hypothesis may practically be discaided. 

2) One of the chief causes of the persistence of pebrine lies in 
breeding from uncontrolled “ seed ”, or seed purchased from travelling 
dealers, or from abroad ; frequently also eggs bred by the peasants are 
mixed with those bought. 

3) The results of Pasteur’s experiments, although not always 

uniform, were sufficiently general to justify the conclusion that pebrine 
germs lose their infectious character after drying in the air. Several 
other experiments have shown, however, that they are endowed with con¬ 
siderable powers of resistance. Hutchinson found that the spores con¬ 
tinued to live in a dry medium for over 5 months and therefore their 
life in a damp medium would probably have been longer. The author’s 
experiments, which are not yet finished, confirm Hutchinson’s state¬ 
ments. It is quite possible that other insects beside the silkworm har¬ 
bour the pebrine parasite, in fact Nosema bombycis infects other Repi- 
doptera, such as Gastrophaca neustria , Arciia caja, Attacns (Saturnia) 
pernyi . F. D. 

466 - The Use of Low Temperatures to destroy Bombyx Chrysalids, — Di Tocco r., 
n Informazioni seriche, Vo!. IX, No. 4, p. 57. Rome, Februaiy, 20, 1922. 

As some silk-worm rearers have suggested the use of low tempera¬ 
tures for destroying the chrysalids of Bombyx, the author takes occasion 
to advise that none of the expensive apparatus required should be in¬ 
stalled for the present, as with low 7 temperatures the natural moisture of 
the cocoons cannot be absorbed as it is by storing, and the treatment is 
a lengthy one owing to the great summer heat, the high temperature 
induced by heaping up the cocoons, and the bad conductivity of the 
outer silk. The chief objection is however the uncertainty of the process. 

Although silkworms themselves die at 8-io° C below o° C, (Spallan¬ 
zani), their eggs can resist, for a short time, much lower temperatures 
(Bonaeous, Frizzoni, Quaj at), and the chrysalids take no harm, even 
when exposed for successive generations to temperatures below -12 0 C. 
This fact has been proved by the experiments of Prof. Colassanti 
(briefly described by the wuiter) of which an account was published as 
long ago as 1879 in the Rendiconti delV Accademia medica di Roma . 

F. D. 
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467 - Tractor or Motor-Plough? — Schempp, in Deutsche Landw. Prcsse, No. 53, 
pp. 400-401. Berlin, July 6, 1921. 

The author makes a comparison between tractors with motor- 
ploughs after a consideration of the results of the tests at Zuffenhausen 
^Stuttgart). 

In ploughing heavy land to a depth of 20-22 cm. the tractor appear- 
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ed to be slightly superior to the motorplough. The furrow turned by 
the towed plough was better finished than the furrow made by the mould- 
boards of the motor-plough. The tractor also seemed easier to drive. 

A 2nd test was made on veiy heavy, uneven land, where the tractor 
proved itself clearly superior to the motor plough, whose work was con¬ 
tinually interrupted by hillocks between the mould-boards. 

In the case of skidding, it was found that the wheels of the motor- 
plough when reversed were quite as liable to slip. With a tractor the 
difficulty can be better got over by the use of a chain or cable. 

The results from the point of view of fuel consumption are not yet 
known. G. B. 

468 - One-Wheel Tractor, V Hermite System. — Weiss f,., in Le Genie Ck u, Vol. rxxx, 
No. 6, pp. 133-T34. Paris, February 1922, 

An agricultural tractor should be able to turn on the field like a 
single-horse ; it ought therefore to be as easy to drive as a horse-drawn 
vehicle. 

Iv*H ermite has followed these principles in the construction of his 
new model tractor. This tractor has one large driving-wheel only which 
can turn on the field ; the motor engine forms with this wheel and the 
accessories, a complete machine that can be pivoted on a horizontal cir¬ 
cular attachment. This attachment carries the connections for the 
machines, just as a horse's harness is provided with the means of link¬ 
ing up with the vehicle. 

The only other movable part is the central driving-wheel; hence 
the strength of the tractor, and the suppression of the speed-gear. The 
gear-case is placed in the nave of the driving-wheel. 

The engine is valveless, has 2 horizontal cylinders and the distribu¬ 
tion is very simple. ' A hollow cylinder communicates in the centre with 
the carburettor; at each extremity, it has an oblique partition which 
during rotation, puts the pipes supplying the cylinder in communication 
both with the centre of the tube for the aspiration of the carburetted 
mixture, and with the exhaust. To compensate for side slip a trailing 
wheel of small diameter is added. 

The cooler consists of small vertical tubes and detachable circulat¬ 
ing linings that are easily replaced. 

Attached to the frame are horizontal rollers supporting large hor¬ 
izontal circular attachment which entirely surrounds the engine as the 
harness envelops a horse; thus the driving-wheel can at once revolve in situ 
within it. Changes of direction can be effected as quickly as in the case 
of a horse, and the machine can go in either direction. The steering 
apparatus is of a simple character and the forward and backward move¬ 
ment as well as the speed control are regulated by a lever. 

The tractor can turn within a radius of x m., and can be used with a 
two-way plough. The tractor is placed between the two series of shares, 
the frames of which are arranged symmetrically to the axis of the tractor 
which is also the axis of turning. 

[oV***3 
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The driving wheel works parallel to the direction of the plough and 
change of direction is made after the reversal of the shares. A support¬ 
ing-wheel is placed behind each plough to regulate the depth of ploughing. 
In short this tractor has been specially designed for agricultural work. 




One wheeled Tractor I/Hermite. 


P. c. 


469 - “ Massimo ” Tractor, for Ploughing on Slopes. — * Castelli m., in La Mac china 
neU'Airicomm, Year II, No. i, pp. 6-S, figs. 5, Milan, January 1922. 

■This tractor has 4 wheels; 2 driving-wheels at the back; 2 steering- 
wheels m front; motor-car type; runs on petrol; develops 25 H.P. • rigid 
Suspension; all transmissions by means of gearing; weighs 2600 kg.’when 
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ready for work. This tractor is especially adapted for ploughing in hilly 
i 4 e., on uneven ground with steep slopes up to 3/10: the steering mechan¬ 
ism oscillates with parallel movement ; the back wheels are small with 
a vertical displacement; transmission to the back wheels is effected by 
pinions engaging with an internal cog wheel attached to the wheel-body, 
the whole being enclosed and running in grease; reversible action; sim¬ 
ple method of attachment. 

Several experiments have been made with this tractor, and the re¬ 
sults obtained were perfectly satisfactory. P. D. 

470 - The Heavy-Oil Engine for Agricultural Purpose©. — miller b., in Deutsche 
Landw Presse, No. 59 , P- 439 - Berlin, July 27. 1921. 

The author demonstrates the advantages of this type of engine from 
the points of view of safety, easy handling and small cost of motor- 
power. Practical experiments have shown that it consumes 220 gm. only 
of heavy oil per horse-hour. This fuel is much less expensive than 
petrol or paraffin. G. B. 

471 - Means of Attachment for Tractors to Farm Vehicles. — Deutsche Landw. Presse , 
No. 45, pp. 342 - 343 . Berlin, June 8, 1921. 

The object of this apparatus is to enable ordinary farm-caits to be 
drawn by a tractor. After removing the pole, a bar connected by means 
of rods with the forecarriage is fixed on the front; in this manner, all 
the strain is transferred to the fore carriage. G. B. 

472 - Windlass for Cable Ploughing which Automatically changes its Position in 
Two Directions. — Casteixi M., in UltaVa A^ricola, Year 58, No. 10, pp. 305-309, 
Piacenza, October 15, 1921, 

The author, who has invented the apparatus described in this article, 
proposes to use it for the intensive cultivation of flat and hilly country 
for which the present large cable-drawn tractors are unsuited. As com¬ 
pared with such tractors, this windlass provides the necessary traction 
force, at about half the cost for installation. It may be called a single 
engine funicular apparatus whose working is eased as no ploughing is 
done on the return journey (which is made twice as quickly as the out¬ 
ward journey, during which the actual ploughing is done), and by a con¬ 
siderable reduction in the length of the furrows* 

The windlass-cart carries the engine which is preferably driven by 
electricity, the transmissions and 2 drums upon which are wound the 
working and the return cables ; these move together and their movement 
is transmissible also to the chief trailing-wheels whose axis is parallel 
to the axis of the drum. If the engine is driven by electric power, the 
movement is only used in the field. In order to anchor the windlass- 
cart, a traverse or skid is lowered carrying nearly all the weight. Any 
longitudinal movement in the direction of the furrows is thus prevented, 
whereas transverse changes of position are rendered possible by the 
sliding of the skid over the ground. On the opposite headland is anchored 
a light return pulley which is easily moved by hand during ploughing. 
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An ordinary plough is used ; to this can be attached a roller with 
a guiding-lever which facilitates its return when empty. An automatic 
self-raising plough of the type used for tractors, but with some slight 
modifications can be employed. The plough when working is drawn 
directly towards the windlass, that is to say without any return or de¬ 
viation of the rope which is therefore not liable to become worn. 

As soon as the plough has reached the windlass, the driver reverses 
the movement of the drums and the plough at once begins to return ; 
at the same moment, by the action of a small windlass also controlled 
by the engine, the patten supporting the windlass-cart slides along the 
headland changing its position by as much as the width of one or more 
furrows. B. D. 

473 - Plough tor the Rudolf Sack Tractor. — Deutsche Landw. Presse, No. 55, p. 413. 

Berlin, July 13, 1921. 

This plough is made with 3 and with 2 mould-boards worked in the 
first case with a rope, and in the second with a lever. The ploughing 
apparatus consists of an excentric that controls the nave of the land- 
wheel by means of a chain attachment. G. B. 

474 - Notes ou Implements for Motor-Ploughing. —Steudel, in Deutsche inadw. 

Presse , No. 43 , P- 337 . Berlin, June 1, 1921. 

The author gives some information regarding the different W. D. 
implements and their use. 

The W. D. motor-plough is provided with a 80 HP. engine and car¬ 
ries 5 mould-boards; a second type has an engine developing 35 HP. 
and is fitted with 3 mould-boards. The W. D. tractor is of the caterpil¬ 
lar type ; its engine develops 20 HP. G. B. 

475 - Method of Fixing Mould-Boards on Ploughs, Deutsche Last-Automobilfabric 

System. — Deutsche Landw. Piesse , No. 43, p. 3 27. Berlin, June 1, 1921. 

The frame bearing the mould-board is fixed on the chassis in such a 
way as to be able to rise vertically, and slope backwards when the plough 
meets with any obstacle; two compensating springs control the displace¬ 
ment and bring back the frame into its normal position, G. B. 

476 - Richter Hoe ior Potato Ridging. — Deutsche Landw , Presse, No. 35, pp. 268-259. 

Berlin, May 4, 1921, 

In the present type of machine, the blades are adjusted to the slope 
of the sides of the ridges, by turning on a pivot inclined in the direction 
in which the machine is travelling. The new machine provides for a 
second, movement, round a vertical axis. By this means, the blade is 
able to adapt itself both to the slope and to the height of the ridge, so that 
the edge is prevented from coming into contact with the plants. G. B. 

47 7 - Working the Soil with a Disk-Harrow. — JBippart, in Deutsche Landw. Presse, 

No - 53 , P* 400. Berlin, July 6, 1921., 

The author examines the different kinds of work executed with a 
disk-harrow, or pulveriser. It is a mistake to use this implement in 

[«MW] 
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the spring for working the soil to a depth of 15 cm. The mass of soil 
is too much disturbed and as a result of the contact of the earth with the 
air, the water evaporation is intensified which is very injurious, especially 
as the spring is generally followed by a period of drought. 

When it is necessary to make a layer of granular soil on the surface 
of the ground, such as is obtained with a rotary plough, the disk-harrow 
brings about this result with the expenditure of less energy than any 
other implement. The author mentions other cases in which it can be 
employed : fallow land that has been ploughed in the autumn should 
be disk-harrowed in spring to decrease evaporation and hasten the ger¬ 
mination of weed-seeds. The disk-harrow is well adapted for the de¬ 
struction of weeds and also for breaking up stubble after cereal crops have 
been carried. G. B. 

478 - Renniger’s Apparatus for Cleaning Seeds. --Deutsche Landw. Pressc No. 33, 
p. 255. Berlin, April 27, 1921. 

This apparatus is especially adapted for cleaning seeds such as those 
of the popp3 r , clover, etc. It consists mainly of a series of sieves of which 
the action is completed by rubbing-plates. . G. B. 

479 - Breite Potato Sorter, — Deutsche Landw . Prcsse, No. 29, p. 222. Berlin, April 
13, 1921. 

The rotating type of potato-sorter requires a very long cylinder for 
satisfactory working. In order to diminish the length of the apparatus 
and make it easy to carry when sorting is done in the field, and also easier 
to store, the drum is so contracted as to be capable of extension while 
folding together bellow-wise. G. B. 

480 - Carlson Straw-Press combined with Thresher. — Deutsche Landw. Prcsse , No. 21, 
p. 163, Berlin, March 16, 1921. 

The press is placed at right angles with the thresher and its hopper 
receives the straw from the shakers. Thus the axle of the guiding-pulley 
is perpendicular to the driving-shaft of the press. The gearing apparatus 
is patented ; it consists of a frame that can be applied either to the right 
or the left side of the press. The pulleys altering the direction of the belt 
can be regulated both for height and direction. G. B. 

481 - Automatic Distributor of Oats for Horses, Miehe System. — Deutsche Landw, 
Pressc, No. 45, p. 343. Berlin, June 8, 1921. 

This apparatus includes a regulator, a braked motor and the oat 
distributor. It works without springs, the oats falling into a vertical 
hopper into which they are poured by a horizontal transporting canvass 
set in motion by the mechanism. G. B. 

482 - Double Stroke Wind Engine. — Conti W.,Revista de la Famltad de Agrdnomia y 
Vcterinaria , Vol. Ill, Part 3, pp. 294-306; figs. 5, Buenos Ayres December 1921. 

An improved type of ordinary wind-engine invented by Felix RoddAn 
and tested with complete success at the “ Istituto experimental de MecA- 
niea agricola ” of the Agricultural and Veterinary Faculty of Butaos Ay- 
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No. 482, Fig. x. 

Diagram of the Construction of a 
Double Stroke Wind Engine . 

A t=. mechanism. 

B = guide for the two concentric 
lods V and V t . 

C — double stroke cylinder. 

D = perforation, 

E 5= suction-pipe. 

F ~ elevation pipe. 

0 ~ discharge pipe. 
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res under the direction of the author. The improvement consists in the 
use of a double balance to control the working of 2 concentric piston-rods 
thus providing for a cylinder with double piston and hence with an up 
and down stroke, the one rod rising as the other falls. The weights of the 
rod and of the tube which acts as an external rod are equal and balance 
one another, thus obviating the difficulties caused in ordinary wind en- 




No. 482, Fig. 2. — Mechanism of Doable Stroke Wind Engine. 

Seccion ~~ Vertical section 
Frente ** Front view of mechanism. 

A. cast-iron socket of armature. — JJ. axle of wheel and pinions. — C. counter 
axle of reducing cog-wheels. — D. insertion of external pinions which unite in 
axle F and communicate at F the motion of the rod V. — G. insertion of the 
double eential axle communicating the movement 'to the other tubular rod V% by 
means of the oscillating arm H, The guiding-rods M and N. control the oscil¬ 
lating arms in order to obtain a perfectly veitical and centric movement of the 
rods; the clotted lines show the radius of action of each oscillating arm when 
in motion. 


gines by the weight of the single rod. The water thus raised flows without 
interruption and given equal wind velocity, is about twice as much as 
that obtained with an ordinary single stroke wind engine. 

The armature of the machine is placed as usual on the top of the 
tower, in order to impart the rotatory movement of the sails (see fig, i f 
p. 572); the wheel, helm, and the regulator, or automatic device for stop- 

* im 
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ping the engine are of the ordinary type. The axle of the wheel (see fig. 2, 
P* 573), rests on 2 supports and carries 2 pinions geared with the two 
cog-wheels that reduce and transmit the movement. The simultaneous 
and inverse movement of the 2 concentric axles is obtained by 2 rods 
meeting at an angle of 1800. The external rods work on 2 arms at the 
end of the axle of the cog-wheels and the central rod is attached to an 
eccentric axle connecting the 2 cog-wheels; the 2 rods have the same 
stroke, but in opposite directions. B. D. 

483 - A Chest of the Funke Type, to he used in Testing Milk. — weisdemann, in Deut¬ 
sche Land®. Presse , No. 33, p. 355, Berlin, April 2 7 , 1921. 

The author gives a description of a case containing all the appara¬ 
tus necessary, including the separator, for making a rapid test of milk. 
The case measures 54 X 54 X 36 cm. and weighs 40 kg. The author 
has found this device very practical in use. G, B. 

484 - A Mercury Vapour Current Transformer for use in the country. — Simon e., 
in Deutsche Landw. Presse , No. 17, P- 123. Berlin, March 2, 1921. 

This apparatus transforms an alternating current into a continuous 
current. It is especially useful for owners of a continuous current elec¬ 
tric plant who have the opportunity of connection with a central station 
having an alternating current. With the help of this apparatus, there 
is no necessity for change in the original installation. The author men¬ 
tions several ways in which this current redresser can be used, and describes 
the cases where it can be employed with advantage. G. B. 

RURAL ECONOMICS 

485 - Farm Organisation in Bohemia. — BrdiIk (Director of the Institute of Agricultural 
Accountancy), in Bulletin du Mini si eve de V Agriculture de la RepubliqueTcMcoslovaque , 
Year II, No. 4, pp. 25-27- Prague, Oct. 1 1921. 

The Prague Board of Agriculture ( (i Conseil d'agriculture de Prague ”) 
in 1912 founded an Institute of Agricultural Accountancy whose duty 
it was to control, by means of accountancy, the farms with which it was 
associated. The farmer correspondents of the Institute supply their 
weekly reports on income and expenditure, fodder rations for the different 
domestic animals, and work done in the fields and on the farms. With 
these data as a basis, the Institute draws up the annual balance-sheet 
of the farm, which shows how it has been managed during the period. 
Since its foundation, i. e. in the course of 9 years, the Institute has com¬ 
piled valuable information regarding the organisation of farms, details 
of income and expenditure of the landowners, ’etc. 

The trend of farm organisation among the different types of farmers 
is shown in Table I, which gives the percentages of the various crops 
cultivated for each type and size of farm: 

The figures in Table I do not allow a judgment as to the influence 
pf the size of farms on the percentage of the various crops grown. Those 
of Table II are more interesting. 
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Table I. — Percentages of the various crops cultivated. 


Size of farms 



2-5 ha 

5-20 ha 

20-100 ha 

100 ha 

Arable land : 

% 

% 

% 

% 

1) In the beet growing district .... 

01 

89 

90 

93 

2) » » cereal. 

85 

8l 

80 

80 

3) » » potato .. 

79 

79 

80 

84 

4) » » forage. 

61 

77 

71 

77 

Garden : 





1) Do.. 

5*4 

2.1 

3*5 

2*3 

2) Do.. 

4 

1.9 

i *7 

1.1 

3) Do.. 

2.4 

2 

i *3 

1 

4) Do. 

1.9 

0.9 

0.6 

o *3 

Meadow : 





1) D.o. 

3 

8 

5 

3 

2) Do.. 

9 

16 

17 

13 

3 ) Do.. 

17 

16 

16 

13 

, 4) Do. 

35 

17 

22 

19 

Pasture : 





1) Do.. 

0.3 

0.7 

0,8 

2.2 

2) Do.... 

1*7 

1.6 

X 

5*9 

3 ) Do. 

1*7 

2.8 

2*3 

i *7 

4) Bo. . * 

2.1 

5*9 

6.5 

4 


The area sown with cereals, especially rye and oats, decreases with 
the increase of the root-growing areas (especially those of the sugar-beet). 


Table II. — Percentages of the various crops cultivated. 


Crops cultivated 

Size of farms 

2-5 ha 

5-20 ha 

20-100 ha 

100 ha 


% 

% 

% 

% 

Cereals and pulse. 

64 

65 

59 

57 

Root crops.. . 

17 

15 

20 

23 

Kitchen-garden crops .... 

I 

I 

1.4 

x .4 

Forage crops. 

18 

19 

20 

19 


IOO 

100 

xoo 

xoo 


The part of the sugar-beet growing area which is tinder intensive 
cultivation increases surprisingly in comparison with the part tinder 
potatoes. In this district, potatoes form 50 % of the root crop in v the 
group of farms of 2-5 ha, 36 % in those of 5-20 ha, 15 %, in those of 20 to 
100 ha. and 9 % in those of over ioo ha. In large holdings, the area of 
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Table III. — Percentages of cereals and roots taken separately^ 


Cereals 

: 

2-5 ha 

5-20 ha 

20-100 ha 

xoo ha. 


% 

% 

% 

% 

Wheat. 

14 

18 

20 

27 

Rye. 

41 

35 

31 

23 

Barley.. 

14 

16 

22 

28 

Oats aiid pulse. 

31 

3i 


22 


ZOO 

100 

, 100 

ZOO 


Root crops 

2-5 lia 

5-20 ha 

20-100 ha 

xoo na 

• 

% 

% 

% 

% 

Potatoes.! 

74 

66 

44 

40 

Sugar beet. 

20 

22 

48 

60 

Mougels and legumes. . . . 

6 

12 

8 

— 


100 

IOO 

IOO 

IOO 


sugar-beet is about double that in smaller estates; the large holdings 
also-produce the largest quantities of cereals (wheat and barley) for the 
market as shown in Table IV. 

It will be seen that the largest farms grow smaller quantities of 
cereals and larger forage crops. 


Tab le IV. — Production of cereals and pulse. 



2-5 ha 

5-20 ha 

20-X00 ha 

xoo ha 


% 

% 

% 

% 

Wheat.. 

26 

26 

32 

42 

Rye. 

35 

29 

21 

13 

Barley .. 

22 

27 

35 

38 

Oats and pulse.% 

17 

18 

12 

7 


IOO 

IOO 

IOO 

IOO 


Table V. — Subdivision of crops 
in the district of intensive cultivation of cereals. 


. 

2-5 ha 

5-20 ha 

20-xoo ha 

xoo ha 


% 

% 

% 

% 

Cereals and pulse. 

68 

70 

66 

65 

Root crops... 

15 ' 

13 

14 

12 

Kitchen-garden crops. 

0.8 

O.I 

1.1 

0,9 

Borage crops .. 

16 

17 

19 

22 


- IOO 

100 

IOO 

i**- 

IOO 


im 
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In the 3rd district, where potatoes are chiefly grown, with the increasing 
size of farms, the area tinder cereals decreases and that under forage crops 
increases ; in the large holdings the area tinder root crops also increases. 


TabIvE VI. — Subdivision of crops 
cultivated in the district inhere the potato crop is predominant. 



2-5 ha 

5-20 ha 

20-100 ha 

100 ha. 


% 

% 

% 

% 

Cereals and pulse. 

65 

62 

59 

* 57 

Root crops. 

16 

16 

16 

20 

Kitchen-garden crops. 

0.9 

0.5 

I -7 

0.8 

Forage crops. 

18 

21 

23 

22 


100 

xoo 

100 

100 


The characteristics of the 4th district, where forage crops are chiefly 
grown, are shown in Table VII: 


Tabtje; VII. — Subdivision of crops 
cidtivated in the district where forage crops predominate. 



2-5 ha 

5-20 ha 

20-100 ha 

100 ha. 


% 

% 

% 

% - 

Cereals and pulse. 

57 

67 

71 

69 

Root crops. 

ir 

12 

8 

6 

Kitchen-garden crops.. 

5-6 

1-3 

0.8 

0 

Forage crops. 

26 

20 

20 

25 


100 

IOO 

100 

IOO 


It will be seen therefore that on the largest estates the area tinder 
cereals increases considerably, while that tinder root crops and legumes 
decreases. 

The author has also studied the influence of the size of farms on the 
number of draught and other animals. By estimating the work of oxen 
and cows on the same scale as the work of horses, using the coefficient 
2 horses = 3 oxen = 5 cows, the data set out in Table VIII are ob¬ 
tained. 

It will be seen that the need of draught-animals decreases with the 
increased size of farms and that large holdings make a greater profit 
from the work of draught-animals than small. Draught animals re¬ 
duce the stores of forage which could be utilised in dairy-farming, meat 
production, etc., by other kinds of cattle. 

Hence the table shows that the number of cattle decreases with the 
increased area of farms, and that this is especially the case with milch- * 
cows and young cattle'; the medium-sized farms are engaged chiefly 
in the rearing of young cattle. 

■ pHwjn 
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Table VIII. — Number of draught animals 
used on 100 ha of arable land . 



Farms 
of 2 to 5 ha 

Farms 

of 5 to 20 ha 

Farms 

of 20 to 100 ha 

Farms 

of more than 100 ha 

Number 

of 

head 

Work 
reduced 
to horse 
power 

Number 

of 

Head 

Work 
reduced 
to horse 
power 

Number 

of 

head 

Work 
reduced 
to horse 
power 

Number 

of 

head 

Work 
reduced 
to horse 
power 

: 

Horses . . 

2 

2 

9.4 

9.4 

9.8 

9.8 

4 

4 

Oxen . . . 

4.2 

2.3 

8 

5-3 

8,8 

5.8 

12.6 

8.4 

Cows . . . 

6o 

24 

13.6 

5-4 

— 


— 

*■— 

Total , • 

— 

28.8 

— 

20.1 

— 

15.6 

—, 

12.4 


Table IX. —* Live weight in kilograms of horned cattle not utilisable for work' 
Average per hectare of arable land . 



. i 

2-5 ha j 

5-20 ha 

20-100 ha 

1000 ha 

1 

kg. 

kg. 

kg. 

kg. 

1st district.. 

449 

304 

225 

123 

2 nd district. 

458 

294 

209 

153 

3 rd district. 

402 

264 

217 

183 

4th district. 

572 

272 

236 

153 

Average . . . 

446 

285 

2lS 

145 


Table X. — Live weight in kilograms of cattle per hectare of arable land . 




2-5 ha 

j 

5-20 ha 1 

20-100 ha 

1 100 ha 

Yotmg cattle . . 
Fat cattle. * . . 
Cows ...... 


kg. 

109 

kg. 

88 

kg- 

67 

24 

kg. 

32 

40 



zo/ 

164 

109 

07 


Total . . . 

396 

252 

200 

139 

Table XI. — 

Live weight in kilograms of swine per hectare of arable land. 



2-5 ha 

5-20 ha 

20-zoo ha 

zoo ha 

1st "district . . . 
£03 district , . . 
3 rd district . . . 
district * . . 

.i 

kg* 

52 

41 

25 

*4 

kg. 

30 

27 

20 

13 

kg. 

8 

12 

15 

17 

kg* 

0.4 

2.4 

3 

4 

■ - - - 

Average . . . 

37 

24 

X 2 

1*8 


[ 485 ] 
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Thus the larger the farm, the smaller the number of swine. 

As for sheep and goats, it has been proved that sheep have a relative 
importance on medium-sized farms only and that goats are not found 
on large holdings. 


Tabi/e XII. — Live iveight in kilograms of sheep and goats 
per hectare of arable land. 



2-5 ha 

5-20 ha 

20-100 ha 

100 ha 


kg. j 

kg. 

kg. 

kg, 

Sheep. 

1 

1.1 

33 

2.9 

Goats. 

2.7 

1.1 

0.1 

“' r ' 


Poultry also decrease with increased area of farms as is seen in 
Table XIII. 


Table XIII. — Live weight in kilograms of poultry per hectare of arable land . 



2-5 ha 

5-20 ha 

20-roo ha 

too ha 


kg. 

kg. 

kg* 

kg. 

Fowls. 

5-6 

3-5 

1.8 

0.2 

Other kinds. 

4-1 

3 

I *3 

0.1 

Total . . . 

9.7 

6.5 

3 ‘X 

0.3 


It is certain that -these proportions between the different classes 
of domestic animals have an influence on the utilisation of fertilisers 
and forage, and consequently on vegetable and animal production. 

’ C, A. B. 

4 86 - Evaluation of the Risk in Agricultural Entreprises and Assurance of Crops against 
Adverse Weather Conditions in the United States of America. — See No. 370 of 

this Review . 


487 - Cost of Rice Production in the Philippines. - See No. 409 of this Review . 

488 - Notes on Coffee Growing in Brazil - See No. 426 of tills Review. 

489 - Cost of Colt Breeding up to three Years in the United States. - See No. 45s of 

this Review , 


[4BS-488] 
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490 - Cost of Milk Production in some of the States of North America fx). —i- Comes s. 
and Bain, J. B., A Study of the Factors involved in producing Milk in North Carolina, 
in Norik Carolina Department of Agriculture Bullet in, v ot 41, No. 5» PP-1°* 2 Ral¬ 

eigh, 1920. — II. Bain J. B , and Posson R. J., Requirements and Cost of pruduc 
ing Market Milk in Northwestern Indiana,in United States Department of Agriculture, 
Bulletin No. 858, pp 31 figs. 8 Washington, 1920. — III. Bain J. B., and Bit w tn G. 1C. 
Unit Requirement for Producing Milk in Western Washington, lb. Bulletin No. 919, 
PP-19,1920. — IV- Bain J. B., andPossoN R. J., Unit Requirements for producing 
Market Milk in Vermont, lb. Bulletin , No. 923* PP-18 tabl 12, fig. 2, 1921. — V. Bain 
J. B., Braun G. and Wood W. D., Unit Requirements for producing Market Milk in 
Southeastern Eouisiana, Ik. Bulletin No. 955, 1921. 

I. — A study of the factors involved in the cost of producing milk 
for direct consumption in the small towns of the counties of Guildford 
and Forsyth. This study has been undertaken by the experimental agri¬ 
cultural station of North Carolina, in collaboration with the Dairy Divi¬ 
sion of the United States Department of Agriculture. The enquiry was 
begun in August, 1915, and lasted 2 years. During the first year, 13 farms 
were visited monthly, and in the second, 14; the annual production 
and the factors involved in the cost of production from 557 cows were re¬ 
gistered during this period. The average pioduction per cow was 2223 kg. 
of milk for the 1st year and 2233 kg. for the 2nd. The cost of forage and 
pasture was 54.8 % of the total cost of the milk production ; wages 
amounted to 28.6 % and sundry expenses (including litter) to 16.6 %, 
The total cost of production does not include the fanner's remuneration; 
and this applies also to the 4 following items. 

In winter, 50.3 %, and in summer, 46.7 %, of the labour employed 
on the farm was devoted to milk production ; the rest was employed in the 
refrigerating, bottling and transport of the milk to the consumer,, About 
18 % of the work was done by women and children, both in winter and 
in summer. 

II. — The Agricultural Extension Service of the Purdue University, 
in collaboration with the Dairy Division, ascertained the cost of producing 
milk intended for the Chicago market, for a permd of 2 years, beginning 
the 15th August, 1915, in the county of Porter (Indiana). 

In 1915-1916 this Service registered the yield of 334 cows belonging 
to 16 herds; the average yield was 3119 k<*. per head per year. The 
following year the yield of 404 cows from 21 herds was registered ; llie 
result being an average of 3169 kg. of milk per head, per year. The aver¬ 
age percentage of fatty matter was 3.7. About the same proportion of 
cows were not in milk (12-13 %) both in summer and in winter. Births 
were almost equally distributed over the summer and winter seasons, 
being 87 per year per 100 cows. 


(i) These works form part of a series of studies, all on the same plan for typical districts 
of several of the States ot North America. The most important results of the first 4 
were taken from another source and summarised in ' R. July 1921, No. 759; the article 
analysed contains other interesting data, which are completed by those of the above-men¬ 
tioned summary. — See also R. Jan. 1920, No. 115. (Ed,) 
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In the annual average the total cost of milk production was 
distributed as follows : forage 49.4 % ; pasture 8.2 % ; labour 19.5 % ; 
sundry expenses 21.6 %; depreciation of cows 1.3 %. The calves 
were credited with 6.8 % of the total cost of the milk production as in¬ 
creased by the depreciation of the cows, and manure with 15.5 %. In 
winter, 80 % of the labour was employed in milk-production, and in sum¬ 
mer, 75-5 % ; tla e rest was used in handling and transport. Women and 
children performed 15 % of the total labour in winter and more than 19 % 
in summer. 

III. — A study' of the cost of milk production and the factors in¬ 
volved in the county of Skagit, about 70 miles north of Seattle (Washing¬ 
ton State). 

In the 1st year, the enquiry began in August, 1917, and covered 
17 herds. In the 2nd year, it began in January 1919, and covered 18 
heids. Each herd contained an average of 31.3 cows in 1917-1918 and 
28.6 cow's in 1919. In the general average for the 2 years, there was a 
yield of 3598 kg. of milk, with 3.66 % of fatty matter, per head per year. 
The majority of the cows were ot the Holstein breed. Almost all the 
milk was sold to the condensing establishments, to which it was trans¬ 
ported in motor lorries. 

In winter, 115 kg. of manure per 100 kg. of milk produced were 
taken up in the stable ; during the summer, when the cows were pastured 
during the day 13 kg. only per 100 kg. of milk were obtained ; 3 % of the 
cows did not calve during the year ; 55 % calved during the winter season 
and 42 % during the summer. The total expenditure (including deprecia¬ 
tion of the cows) was distributed as follows : forage and litter 43.9 %; 
pasture 12.5 %; labour 23.5 %; sundry expenses 17.6 %. The de¬ 
preciation of the herd was estimated at 2.5 % of the total expenses, and 

4.4 % of the total value of the head of cattle. 

Paid labour (chiefly that of professional milkers) was employed for 
64.2 % of the work in winter and 59.2 % in summer. Women and chil¬ 
dren perfoimed 10.2 % of the winter work and 13.8 % of the summer work. 

For the keep of a bull for 1 year, 286 kg. of concentrated food ; 
2707 kg. of dry forage ; 1392 kg. of fresh forage ; 20 kg. of litter; 

40.4 hours of labour, plus pasture and sundry items (buildings, imple¬ 
ments, taxes, interest on capital invested in stock, veterinary expenses, 
drugs, disinfectants, etc.), were required. 

IV. — A study on the cost of milk production in the county of 
Addison '(Vermont) made in 1917-1918. The data were taken for the 
1st year from 17 herds, containing on an average 26.x cows, and for the 
2nd year from 18 herds, containirg an average of 22.4 cows. The cows 

" were chiefly of the Holstein breed ; the average annual yield of milk was 
2382 kg. per head. The milk was conveyed to the central collecting sta¬ 
tions, whence it was sent to New York for direct consumption. 41 quin¬ 
tals of manure per cow were taken up from the stable, in winter, and 7 
in summer ; 15 % of the cows did not calve during the year ; 27 % calved 

tWJ 
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during the period from ist May to 31st October and 58% during the 
rest of the year; the majority calved in the spring. 

Forage and litter accounted for 49.4 % of the total cost of production 
(including the depreciation of the cows) ; pasture 5.5 % ; labour 21 % ; 
and other expenses 20.7 %. The depreciation of the herd. was 3.4 % of 
the total cost. Manure was set off against 17.7 % of the total expenses, 
and calves against 5.5 %. 

During the winter, 41.7 % ot the work was carried out by the owners; 
47 % was paid labour; and 11.3 % was done by women and children. In 
summer the corresponding percentages were 39.1; 42.4; 18.5. In winter, 
79.9 % of the work consisted in production, properly so called, as distinct 
from handling and transport; in summer, 77.6 %. 

For the annual maintenance of a bull, 152 kg. of concentrated food ; 
3044 kg. of dry forage ; 1087 kg. of fresh forage; 122 kg. of litter 
and 37.7 hours of human labour plus the cost of pasture and sundry 
items, were required. 

V. — A study of the factors involved in the cost of milk production 
in the parish of Tangipahoa (Louisiana) during the 2 years beginning with 
March, 1918. The data were taken from 14 farms during the whole pe¬ 
riod of 2 years, and from 8 others for 1 year ; they amounted to 892.6 years 
of production or lactation, yielding, on general average, 1409 kg. of milk, 
■which is sent to New Orleans for direct consumption. The Table given 
below shows the averages ror the 2 years under consideration. 


Sundry expenses and quantities of food and work required for milk-production 
in the parish of Tangipahoa , Louisiana . 
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35 

91 

84 
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2.03 
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426 

2 

4 
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66 
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For the whole year . 
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12 

30 

95 

92 
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23*7 

1.8 

5.58 
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From Oct. to March • 

70.8 

1.6 

9.0 

15*2 

14.1 

78*4 

II.O 

2.0 

0.3 

O.344 

2.20 

From April to Sept. . 

50*2 

0*3 

o *5 

0.5 

0.9 

8,1 

i 
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0 * 453 - 
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(x) Variations in the inventory value not included. 


7820 kg. of manure per cow were taken up in winter and 626 kg* 
in summer. About 43 % of the cows calved in winter and 42 % in 
summer. 

The forage and lifter represented altogether 49.3 % of the total cost 
of production including the depreciation of the cows); pasture represent- 
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ed 4.1 % ; labour 24.2 % ; other expenses 4.2 %. Manure was set off 
against 5.5 % of the total cost of production, and calves against 1.7 % 
(there having been little demand for calves on the market, this credit is 
rather high). 

During the winter, 33.1 % of the work was done by the owners ; 
41.9 % was paid labour; 25 % was carried out by women and children. 
During the summer the corresponding percentages were: 28.2; 42.7; 29.1. 

For the annual maintenance of a bull, 544 kg. of concentrated food ; 
353 kg. of dry forage; 511 kg. of fresh forage; 0.9 kg. of litter ; 33.6 
hours of manual labour, besides pasture and sundry items, were re- 
quired. F- D. 


AGRICULTURAL INDUSTRIES 


491 - Modern Processes of Wine-Making Technique. — Sannino f. a., in Ri vista di 
Amprfo°rafia, year II, No. xo, pp. 1^7-152. Ecghorti, October 1, 1921. 

The report made to the Brescia National Congress of Wine-Growing 
(Italy), September 5-6-7, 1921. 

Wine-making with suephur dioxide (i). — Until quite recently, 
sulphur dioxide was used only in cellars for the preservation of wine that 
had already been made, except in the case of sweet wines. It is now, 
however, employed in wine-making, 10-20 gm. of potassium bisulphite 
being added per quintal of grapes in temperate climates at the moment 
of pressing, and as much as 30 gm. in hot climates when the alcoholic fer¬ 
mentation has reached its maximum. 

This insures the action of good quality alcoholic ferments and the 
scent and flavour of the wine is improved ; it is more highly coloured, if 
red grapes are used, and of a finer straw-colour if white ones are employed; 
in both cases the wine is clearer and keeps better. A great part of the 
sulphur-dioxide introduced is eliminated during the violent fermentation 
and hence no bad effects are produced. 

The introduction of sulphur dioxide is special!} 7 advantageous when the 
grapes are of poor quality ; it should not be used for good grapes grown 
on the slopes, especially if the wine is to be matured as maturation is 
hindered by its presence. 

In hot climates the addition of sulphur dioxide induces complete fer¬ 
mentation, and replaces plastering, as practised in Sicily, and correction 
with tartaric acid as is customary in Apulia, 

The author gives an account of research in the use of sulphur dioxide 
in wine-making, and refers to the works of P, CzEPPEE (1888). Head of 
the Wine Vaults of the “ R. Scuola Enologica of Catania", of Prof. U. 
Ricciardeeei (of the “R. Cantina sperimentale of Ripqsto ”), of Mensio 
and Paris in Italy, and of Martin and, Roos, Semichon, Astrtjc; and 
Ventre, in France. 
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(i) See R. Nov. 1917, No. 1064. (Ed.) 
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The introduction ot sulphur dioxide facilitates the use of selected 
ferments % 

Certain “ associated ” products are found on the market/,such as 
Jacqubmin bisulphite, and Hubert sulphophosphate ; these are mixtures 
of two substances, one of which liberates sulphur dioxide, while the\other 
provides food-material, such as ammonium phosphite, for the alcoholic 
ferments. 

The addition of sulphur dioxide at the time of manufacture increases 
the keeping capacity of the wines but does not protect them against la 
fieur”, or prevent their turning acid in the barrel when .sold retail; the 
only remedy in both these cases is the introduction of carbon dioxide. 

Unfermented grape products. — Fermentation is entirely pre¬ 
vented by adding to unfermented must 70 gm. of sulphur dioxide pch* 
hectolitre. If such must is poured into a concentrating apparatus, and 
distilled in a vacuum, the sulphur dioxide is first removed, and then th*‘? 
water, the resulting product being a concentrated must that can ht ' 
used for many purposes. x 

The author mentions the Barbet apparatus which obviates the need 
of large plants, and the Eudo Monti apparatus (1) in which concentra¬ 
tion is obtained by lowering the temperature. 

The rapid production of sparkxing and the quick maturation 
of other wines (2). — The wine is pasteurised if necessary, or else honied 
to the best temperature for insuring rapid fermentation. The required 
amount of sugar and of selected ferments are added, and the wine is allowed 
to flow into large, closed vessels of enamelled iron. After ten days, the 
pressure of 6 atmospheres is reached, and then the wine passes automatic* 
ally, and without any loss of carbon dioxide, into other enamelled or 
silver-plated receptacles. By means of the refrigerator it is cooled down 
to some degrees below zero to keep it as clear as possible. Sparkling wine 
is filtered‘without loss of gas, and when quite clear, passes into another 
vessel and thence into bottles, still retaining its gas. In Italy there are 
some Charmat plants already at work. This method can also be list'd 
in the preparation of sparkling Muscat which is more diflietill to make than 
champagne. 

The Charmat process for maturing wines is based an the use of high, 
and low temperatures. The wine is pasteurised in an cvnotlierm, under 
pressure and in the presence of air, in order to allow the bouquet to dove* 
lop ; it is then cooled for a time at some degrees below zero and finally 
filtered and bottled. 

Monti devised a rapid maturing process which consists in passing a 
current of air through wine cooled at 2-4 degrees below zero, but this 
method does not suit all kinds and cannot for instance be employed in 
the case of Marsala, as it destroys the characteristic bouquet. 

(1) See R. 1914, No. 946; R. 1917, No. 857; R. 1930, Nos. 349 and 909. (Ed t ) 

(2) See R. Oct, 1931, No. 1042 j R. July 1921, No. 756. {Ed.} ' 
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The author is of opinion, that the adoption of the Charm at and 
Monti processes will greatly stimulated the progress of the already exten¬ 
sive Italian wine-industry. F. D. 

492 - Experiments in Fermenting Kaki Fruits. — manzoni n (R. Seuoia di Viticoitura 
ed Enologia, Concgliano), in Lc Stcmnni spcrimentnli aqrane Italians, Vol. IyXV, 
Parts 7-IO, pp. 284-28S Modena, 1921. 

The kaki has the advantage of being very hardy ; it is not an exact¬ 
ing plant and produces a heavy, regular crop. One hectare can bear 
350 trees, each yielding 1 quintal of fruit. As the fruit can only be directly 
consumed to a limited extent, and when perfectly ripe is very rich in 
sugar, the author tried to find out whether it could be made useful by 
fermentation. 

Kaki fruits gave on analysis 16 % of reducing sugar but only 0.4 
per 1000 total acidity, hence the author in order to obtain satisfactory 
fermentation made the following additions : 

1) bi-tartrate of potassium 5.5 per 1000 + tartaric acid 1 per 
1000 + citric acid 1 per 1000. In this manner, a total acidity of 4.4 per 
1000 was obtained expressed as tartaric acid. 

2) one quart of sterilised white grape must (with 22 % of sugar 
and 12 per 1000 acidity) + bi-tartrate of potassium 5 per 1000 -f tartaric 
acid 1 per 1000 thus making a total acidity of 3 per 1000 expressed 
as tartaric acid. I11 both cases, the selected wine-making ferments were 
added and fermentation took place at 22 0 C. 

The process began with a clearly marked separation of the liquid 
part and the spongy layer above it. On the fourth day, while fermen¬ 
tation was still active, the mixture was passed through a cloth, 74 % 
of liquid being thus obtained ; a yield of 80 % of must could therefore be 
expected if industrial presses were employed. The must was then 
allowed to ferment slowly and was cleared with tannin and gelatine. 

The results of the analyses made when fermentation was complete 
were as follows : 

1) Wine from kaki fruits alone : alcohol 8.9 %; dry extract 22.42 
per 1000 ; acidity 4.7 per 1000 ; ash 2.64 per 1000. 

2) Kaki wine with % grape must: alcohol 9.5 % ; acidity 4.12 
per iboo ; slightly sweet. 

The wine remained sound and clear. When tasted, the first was clear 
and of a pale straw colour tending to greenish. It had an alcoholic scent 
mixed with an almost aromatic fruit bouquet, a slightly acid, dry, rather 
bitter taste which was flat and not vinous. The second, made with the 
addition of grape must was very clear, of a light golden-yellow colour, 
and with peculiar scent of flowers. It had a pleasant sweetish, slightly 
acid flavour which was stronger and cleaner than that of the wine made, 
from kaki fruit alone. It had in fact the taste of a good cider without 
any of its disagreable qualities. 

“ Wine ” made from kaki fruit without any admixture of grape mlist 
•yielded a good vinegar with 4,89 % total acidity. A 45 0 brandy was 

f 44Z~ml 
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obtained from the " wine” by distillation with a scent resembling that of 
an ordinary pomace brandy and tasting like cider brandy. 

These results show that it is technically possible 1o make good ci¬ 
der by the addition of grapes or other fruits to kakis, or to obtain a satis¬ 
factory product by the distillation of “ wine ” made from kaki fruits 
alone. It is an interesting fact that the kaki tree is much les difficult 1 o 
grow than the cider apple-tree and yields a larger crop per acre. K. T). 

493 - The Raw Materials used in the Italian Alcohol Industry. — Skssa in Cw. 

nale di chimica industrial ed appheata , Year III, No. 12, pp. 563-564, Milan, De¬ 
cember 1921. 

• The following Table gives the number of hccttmhydrcs of the various 
kinds of alcohol made in Italy from 1906-1907 to 1919-20 from different 
raw materials. The figures refer in each case to the fiscal year dating 
from July 1 to June 30, and have been taken from the statistics of the 
taxes on alcohol manufacture published by the Italian Ministry of Fi¬ 
nance. 

An examination of this Table brings out the dominant feature in the 
Italian alcohol industry, viz., the great variation from one year to another 
in the raw material used which admits of a very simple explanation. Al¬ 
cohol can he manufactured from vinous matter or from substances contain¬ 
ing starch or sugar ; there is thus a wide field of selection, and cereals, beets 
or wine are employed according to the condition of the markets. The raw 
materials for the manufacture of alcohol may be divided into 2 categories. 

Essential materials, viz., those that can be used for no other purpose 
such as spoilt cereals, pomace of various kinds, wines that have gone 
sour, surplus wine in years of over production, molasses etc. 

Optional materials viz. those only occasionally used for making alcohol 
when the conditions of the market permit, such as sound cereals, beets, 
fruits etc. 

Naturally it is the former class that first supply the alcohol market 
and sometimes even over-stock it. The production of molasses alcohol 
keeps pace with the development of the sugar industry; immense quanti¬ 
ties of wine alcohol are available in years of superfluous wine-production 
such as 1907-1908-1909 while the amount of pomace alcohol remains 
constant and is in correlation with the vintage season. 

The consumption of alcohol in Italy during the pre-War years reach¬ 
ed a maximum of 350 000 hectankydres. 

The optional materials are used to a limited extent only, according 
to cost, thus cereal and beetroot alcohols are employed alternatively to 
make up the annual deficit. 

Under the head, of various substances are included fruit in general 
(dried fig, dates, carobs etc.). They are not much used as a rule, but 
.w^xe sent to the distilleries in considerable quantities during the*War 
and in the years immediately following, when the alcohol market under¬ 
went a serious crisis owing to the absolute dearth of raw materials and the 
abnormal stocks of these fruits in hand d.ue to the prohibition of all expor- 
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Alcohol Production in Italy , in Hectanhydres. 


Raw materials 

1906-07 

1907-08 

1908-09 

1909-10 

1910-n 

1911-12 

I 9 I 2 -I 3 

Cereals . 

8 1 660 

57 539 

32 411 

12 527 

64 934 

59 S65 

112 I43 

Molasses . . 

98 841 

85 739 

I 19 990 

106 866 

158 236 

130 742 

147 801 

Beetroots . 

13 785 

II 598 

13 4^8 

8554 

8858 

9653 

22 941 

Dried grapes. 

5 985 

83 271 

3076 

r 949 

26 

148 

— 

Pomace. 

72 162 

106 922 

128 833 

100 341 

46 698 

57 847 

62 34O 

Wine .. 

2 912 

115 869 

5°i 314 

188 261 

16446 

I 251 

2 941 

Various substances. . 

2 089 

2 439 

7 - 445 

423 

1479 

I 126 

964 

Totals . • . 

27? 434 

463 377 

800 537 

418 921 

296 667 

260 632 

349 131 

Raw materials 

x9i3-*4 

1914--15 

1915-16 

1916-17 

1917-18 

1918-19 

1919-30 

Cereals. 

56137 

12 999 

45 007 

33 202 

8678 

« 374 

79398 

Molasses. 

185 53° 

188 070 

167 737 

139241 

117 063 

167 049 

18359 

Beetroots .. 

31 075 

13214 

17 870 

| 103279 

I l6 105 

4675 

10262 

Dried grapes. .... 

-- 

— 

—. 

— 

— 

—. 

— 

Pomace.. 

82 061 

72 622 

24 051 

34 24^ 

49 578 

40175 

36 072 

Wine .. 

10 281 

10 848 

859 

335 

3 418 

8415 

2243 

Various substances . . 

499 

209 

6 992 

4 692 

5 069 

6 809 

15635 

Totals . . . 

371 583 

297 962 

262 516 

314 994 

299 211 

238 49? 

331 969 


tation. Under ordinary circumstances fruit and carobs can be more 
advantageously used, and they are only sent to the distillery when the price 
of alcohol is very high e. g. 900 lire per hedanhydre , exclusive of tax. 

With free competition, the price of alcohol is fixed by the cost of the 
best raw material available in unlimited quantities. To avoid over-pro¬ 
duction, the price of alcohol made from the first class of materials must 
be regulated by this price and always kept below it. Normally the price 
of alcohol depends upon the price of maize, which can be obtained in great 
quantities and us highly estimated throughout the world. Sometimes, 
however, the price is governed by the cost of beetroots, but to a less 
extent, the beet being a seasonal product. , Q. A. B. 

494 - Experimentation in Milling and Baking of " Adlay” {Coix Lacryma Jobi 
var. wayuen ),— vSce No. 413 of this Review, 

495 - Oil from the Pips Of French Grapss. — De Fayaru, J., in Revue tie Viticulture 
Year 28, Vol, V, No. 1635, pp, 486-487. Pari*;, December 29, 1921. 

From the various analyses of grape pips made by the author at Cha- 
rente, the following oil-content percentages were obtained: Folle Blanche 
10 to 12.50 — Saint Emilion 9 to 11.3 — Colombard 10.5 to 12. The 
amount of oil present would seem to be correlated with the ripeness of the 
grapes, , 
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The physical and chemical constants of the 2 samples of oil prepared 
by the author by extraction with carbon tetrachloride were as follows: 
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Hehner index. 
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496 - The Utilisation of the Residues of Oil Extraction from Olives (1). — nu 

Kanjarr^s, R., in La Remsta Viniooln v tie Apnculluru, XI,t, No. 4, pp. 3')- |n. Snrii- 
gossa, February 16, 1922. 

More than 2 years ago, the author in collaboration with Count Die Casa 
Chaves, Director of the Regional Mineralogical Museum of Cordova, 
started research work upon the systematic utilisation of the residues 
from olive-oil factories. When it is realised that the oil industry in Spain 
produces an average of 200 000 tons of exhausted pomace, and that owing 
to the scarcity of forests, the products of wood distillation find a ready 
sale, it can readily be to understood that the distillation of this residue 
may be very profitable. 

Distillation can be carried out in closed vessels differing considerably 
from those usually employed, for the pomace can be closely piled so as 
to leave no space for the free escape of the volatile substances. According 
to the authors’ experiments, from one ton of pomace may be obtained: 
200 kg. of charcoal in practically powder form and 160 cub. m., of complex 
and very combustible gases ; the condensed liquids consist of acetic acid, 
alcohol and ammonia. The acetic acid is separated with milk of lime, 
as in the distillation of wood. For the separation of the alcohol from the 
ammonia, superphosphate of lime must be used ; by this means a phosplio* 
ammoniacal fertiliser is obtained and the alcohol is liberated. 

One ton of pomace gives : 40 kg. acetic acid, 80 kg. of tar and 17 litres 
of methyl alcohol. The charcoal and gases supply fuel for the distilling 
apparatus. In large factories briquettes can also be made of the tar and 
charcoal dust. The ashes form a fertiliser for the olive-trees. 

The blackish, turbid liquid deposited at the bottom of the vessel 
under oil-presses is called eaux d’enfer, and is of very variable composition 
according to the oil-factory. The amount produced in Andalusia may be 
, estimated at 300 000 tons. 

From one ton may be obtained : 15 litres of rectified ethyl alcohol, 
3 kg. ammonium sulphate and a small, variable quantity of an innocuous, 
red, colouring substance that can be used for the coloration of syrups, 
liqueurs etc. The eaux d’enfer must be subjected at once to alcoholic 

{1) See R. Dec. 1915, No. 1259; April 1916, No. 445. {Ed!) 
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fermentation ; from the distillation residue other substances can be obtained 
by the ordinary processes. 

On evaporation the resulting liquid, deposits jDotassic salts, and if the 
semi-fluid residue is subjected to distillation, charcoal and gases are ob¬ 
tained, but it should be noted, that during the process the residue in- 
crea ses in volume, and the vessels used must therefore be of a special shape. 

The process is remunerative provided that : 1) large amounts of mate¬ 
rial are used ; 2) the residues are utilised for fuel; 3) all the escaping 
heat is turned to account ; 3) economical evaporators are employed. 

P. C. 

497 - Economic Value of Sunflower Oil: Tests made in Great Britain. — See Xo, 431 

of this Review. 

498 - Variations in the Percentage of Fat in Successive Samples of Cows Milk (1). — 
Ragsdale A. C., Brody, S. and Turner, C.W., in Journal of Dairy Science , Vol. X, 
No. 5, pp. 448-450. Baltimoie, September 1021. 

The fact that successive samples of milk drawn from a cow gradually 
increase in fat content, has long been known and was formerly explained 
by supposing that the fat being lighter rose to the top of the milk cistern 
and ducts. 

This gravity theory was however discarded as a result of the obser¬ 
vations of HEidENHAInt, who found that the difference in the volume of 
the udder before and after the evacuation of milk is much below the volume 
of milk given hj a cow during one milking, and consequently inferred 
that a large part of the milk is secreted during the process of milking. 
The authors describe their own experience which may contribute to an 
explanation of the phenomenon. The right front quarter of a Jersey 
cow producing about 20 pounds of milk per day was milked under the 
following conditions; 
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(t) Sec R. June xyco, No. 670. {Ed.) , , 
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i) immediately on coming into the barn from the pasture ; 2) after 
standing quietly in the barn for two hours ; 3) after standing in the bam 
for two hours followed by a thorough massaging and manipulation of the 
udder for a few minutes for the purpose of “ mixing ’ the milk within, 
if possible. The milk in each case was milked into a 100 cc. cylinder and 
fat deter min ed in each of the 100 cc. fractions. For comparison determi¬ 
nations were made on the variations of fat in successive 100 cc. of milk 
drawn from a 900 cc. cylinder of the usual dimensions after stand¬ 
ing respectively for 1 % and 3 hours. The results given in the Table 
show that, within given limits, the longer the cow stands quietly the 
greater the variation in the fat content of the successive fractions of the 
milk The curves of variation in the cylinder and udder are strikingly 
similar. ' F. D. 

499 - Brown Glass Milk Bottles and their Use in preventing Milk from Acquiring 
abnormal Flavour and Odours due to the Action of Light. — hammer, n. w. 

and Ccrdes, W. A., in Advance Sheet of Research Bulletin 6.1, Iowa A 4 ricnltnml College ; 
summarised in The Creamery and Milk Plant Monthly , Vol X, No, S, pp, 23-2.1. 
Chicago, r<)2r. 

The authors have made a comparative study of the effect produced 
upon the colour, flavour and bacterial content of milk by placing it in 
white and in coloured bottles respectively. The results proved that sun¬ 
light produces abnormal flavours in milk and cream, whence the necessity 
of keeping bottles of milk, even in winter, in a special covered chest or 
under a blanket. 

Though brown milk-bottles prevent these changes, their use cannot 
be advocated, because they make it difficult to see the sediment, or the 
cream line, thus preventing whole milk being distinguished from milk 
that has been more or less skimmed. Milk kept in brown bottles has also 
a higher bacterial content than milk in ordinary bottles, which is in part 
due to the higher temperature of the brown bottles, and also to the fact 
that light has a decided influence in keeping down the number of bacteria 
in white bottles. In fact if part of the same milking is exposed to sunlight 
in ordinary bottles and the rest kept in the dark in similar bottles, it will 
be found that the bacterial content is lower in’the exposed milk, although 
the temperature is higher. 

From the general results of their observations, the authors have 
drawn the following conclusions : 

Sunlight has a pronounced influence on the flavour of milk and cream ; 
with sufficient exposure a definite tallowy flavour was produced, and with 
less exposure a distinct sour flavour developed. 

Sunlight is observed to produce an abnormal flavour, sometimes tal¬ 
lowy and sometimes otherwise, in other dairy products, such as ice cream, 
evaporated milk, skim milk and starters. When milk or cream has acquir¬ 
ed a tallowy flavour from exposure to light, it is communicated to the 
butter which does not lose it by keeping. 

When there was an increase in acidity in milk exposed in ordinary 
bottles and brown, the increase was generally greater in the brown bottles* 

, [ 408 - 499 ] 
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The colour of milk exposed to sunlight does not alter nearly as much 
in brown as in colourless bottles, in which the milk after a time shews 
a chalky dead-white appearance and produces butter of much lighter 
colour. Tight has a greater influence on a milk low in fat content than 
on a milk with a high fat content. 

Exposure to air had evidently some influence on the development 
of a tallow flavour. 

The tallowy flavour in milk exposed to sunlight in white bottles ap¬ 
parently decreased somewhat as a result of storage at low temperature. 

F. D. 

500 - Influence of Foreign Matter upon the Number of Bacteria in Milk. — Harding, 
H. A., Prucha, M. J., Kohman, E. F., Weeter, H. M\, and Chambers, W. H., in 
Journal of Dany Science, Vol. IV, No. 5, pp. 430*447. Baltimoie, September 1921. 

It used to be thought that the absence of foreign matter or dirt 
had a great influence upon the bacterial cotmt of milk, but the results 
of recent research tend to show that the cleanliness of milk in this respect 
is of much less importance than has been supposed. The existing diver¬ 
gence of opinion however encouraged the authors to make an experimental 
study of the question at Urbana, the Illinois Agricultural Experiment 
Station. 

The results of their investigations have shown that: 

Practically all the dirt entering the milk at a farm is introduced 
during the operation 01 milking. 

The use of a small-topped milk-pail materially reduces (from 20 to 
40 %), the amount of impure matter that finds its way into the milk. 

The weight of the impurities entering the milk during the milking 
process is surprisingly small. Even when the cows were extremely dirty 
and milked into an open-topped pail, the dirt in the unstrained milk 
amounted to only about 10 mgm. per quart. When the conditions 
were comparable to those of ordinary dairies and the small-topped pail 
was used, the dirt in the milk was less than 5 mgm., per quart. 

The kinds of impurities which fall into the milk vary with the condi¬ 
tion of the coat of the cow. With hand-milking the entrance of some hair 
and dandruff is practically unavoidable, though the amount may be re¬ 
duced by regularly brushing the coat of the animal. If flank or udder 
is soiled with dried manure or other dirt, some may also find its way into 
the milk. 

Thorough straining removes the hair, dandruff, and larger particles 
which form 75 to 90 % of the visible dirt. Undoubtedly some of the im¬ 
purities go into solution in the milk, but the amount is so small.that the 
authors did not succeed in measuring or detecting it. 

The increase in the bacterial count due to the entrance of dirt into 
the milk varies widely with the nature of the dirt. Hair and dandruff 
from clean cows have much less effect than from dirty cows. 

On extremely dirty cows there were 1500 million germs per gram 
of dirt. Under the worst conditions when the dirt in the milk amounted 
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to 10,8 mgm. per quart, the increase in the number of bacteria was about 
17 000 per cubic centimetre. Under similar conditions, except that a 
small-topped pail was used, which reduced the dirt to 8.1 mgm. per quart, 
the bacterial count due to dirt fell to 13 000 per cubic centimetre. 

The use in warm weather of clean utensils which have not been 
promptly and thoroughly dried results in the immediate increase of 
the germ count of the milk varying from 30 000 to 1 000 000 per cubic 
centimetre. 

In summer milk drawn in the morning and delivered from the farm 
to the milk plant has an average bacterial count of at least 50 000 per cubic 
centimetre. After the first 6 to 10 hours, the growth of the microorganisms 
begins and their number may rapidly increase. 

In view of these facts it is clear that the variations due to dirt which 
occur in the bacterial count, and may be as large as 17 000 per cubic cen¬ 
timetre, will be less important than other factors at any rate in summer. 

When the time interval permits growth, it is impossible to judge, 
on a basis of bacterial count, the conditions of cleanliness in the production 
of a given sample of milk. 

An examination of milk based on the germ count does not therefore 
protect the consumer. In order to prevent the sale of milk contaminated 
by impurities it is necessary : to determine the impurities actually pre¬ 
sent by measuring the sediment formed, or by filtering the milk through 
cotton and weighing the filter before and after filtering and drying. By 
this method the data obtained are a little higher than they are in reality. 

F. D. 

5Qi ~ Typd of Lactie Acid produced by Starters and by the Organisms isolated from 

them. — Hammer, B, W., in Advance Sheet of Research Bulletin 56, Iowa Agricultural 

Experimental Station and the Creamery and Milk Plant Monthly, Vol. X, Fart 8, p. 24. 

Chicago, 1921. 

Recent work has shown that starters are not pure cultures of Strepto¬ 
coccus lacticus as is commonly supposed, Hammer and Bait,Ey showed 
that pure 1 cultures of the Streptococcus do not produce a volatile acidity 
at all comparable with that obtained by a good .starter and that starter’s 
generally contain an associated organism which when grown in combina¬ 
tion with S. lacticus , yields a volatile acidity essentially the same as that 
produced by a satisfactory starter. Storch found that organisms, which 
he calls x bacteria, are present in starters and that these play a part in 
the production of a good cheese. Bockhout and Oft De Vries reported 
the isolation from starters of organisms that in combination with lactic 
acid' bacteria produce the characteristic aroma. 

It can be proved that starters are not pure cultures of S. lacticus , 
by ascertaining the type of lactic acid found in a starter and comparing 
it with the type produced in milk by pure cultures of S, lacticus . 

This method was adopted by the author, who also determined the 
type of lactic acid produced when the associated organisms are combined 
with 5 . lacticus . 
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It has been shown by the work of a number of investigators (Hei- 
nemann, Suzuki, Hastings and Hart, Orta Jensen), that S. lacticus 
only produces dextrogyric lactic acid, at least under the usual conditions 
of growth. 

The author examined a number of starters that had been used in a 
creamery and found that they did not produce pure dextrogyric acid, 
but a mixture of active and inactive acids. Starters are thus not pure 
cultures of S. lacticus , and the associated organisms are undoubtedly 
important in producing a type of non-dextrogyric lactic acid. The results 
obtained suggest that the associated organisms are able to transform 
dextrogyric lactic acid into levogyric lactic acid. F. D. 

y 

502 - Connection between the Number cf the Bacteria in the Milk and the Qualit- 
Of the Cheese obtained. — IIucker, G. J. ,in New York AiriculturcA Experiment Sta 
hen, Geneva, Bulletin No, 4S6, 19 pp , S figs. Geneva, N. Y., 1923. 

This paper is the first of a series of studies on the bacteriology and ri¬ 
pening of cheeses and the connection between this ripening and the bacte¬ 
rial flora of the milk. The data upon which this study is based were col¬ 
lected during the winter of 1920 in a cheese-factory near Philadelphia, 
where whole milk Cheddar cheeses of the “ Young American ” type were 
manufactured. The counts of the bacteria present in the milk were made 
on samples taken from the milk supplied by 25 members of the cheese 
factory and on samples taken from the cauldron ; in some cases the num¬ 
ber of bacteria was estimated from the acidity. 

It was found that there is no connection between the bacterial con¬ 
tent of the milk and number of marks accredited to ripe cheese, although 
milk with the maximum of microorganisms (12 to 14 million per cc.), 
tends to make better cheeses of a constant type, whereas milk with few 
bacteria produces cheeses of variable quality. 

The number of bacteria present in the milk does not appear to have 
any effect upon the amount of cheese produced. 

The character of the species of bacteria in the milk intended for 
cheese-making is of much greater importance than their number ; hence 
milk intended for the cheese factory should not be judged from the bacte¬ 
riological standpoint in the same manner as milk to be drunk in its natural 
condition. F. D. 


503 - CbemicO'Bacteriological Study of Different Qualites of Silaged Forages (r).— 
Hunter, C A. (Pennsylvania Agricultural Experiment Station), in Journal of Agri¬ 
cultural Research , Vol. XX, No. 7, PP- 7 67-789, diagrams 6, bibliogiaphy of 20 works* 
Washington, 1921. 

The object of these researches was the study of the nature of the fer 
mentations arising in a mixture of several silaged forages and thus to make 



(1) For other studies on silaged forages see: R . Jan. 19x6, No. 109; R. Feb. 1916, 
No, 232 ; R. Feb. 1918, No. 221 ; R. Jan. 1919, No. 105 ; R . Feb. 1919, 257 ; July- 
Sept. 1919, No. 1010 ; R. July-Aug. 1920, No. 802 ; R. May 1921, No. 471 ; E Sept . xpsr? 
No. 952. (Ed.) . 
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a new contribution to the study of the still much discussed question of the 
agents which cause the transformations to which such forages are liable. 
It was originally believed that these changes weie due to the enzymes 
present in the plants, later they were attributed to bacteria, but at the 
present time some investigators are inclined to think that enzyme and bac¬ 
terial action both come into play, although they consider the former to 
be the more important agent. The hydrolysis of plant proteins, which 
during fermentation accompanies the increase in volatile and non-volatile 
acids and the formation of ammonia cal nitrogen, seems to be induced 
first by enzymes and afterwards by microorganisms. 

The forage silaged consisted of: i) vetch + cats ; 2) maize ; 3) maize 
+ soya. The two latter were compared and the product was analysed 
from the bacteriological and chemical standpoints at different stages of 
ensilage. 

These analyses showed very little difference in the fermentation pro¬ 
cesses in the silaged forage, whether vetch and oats, maize alone, or maize 
and soya. In the forage consisting of maize only, the bacteria of the 
lulgaricus group were more numerous than in the mixed forages. 

The analyses also proved that micro-organisms are the chief fermenta¬ 
tion agents in forages to be made into silage; enzymes however play a 
part in the hydrolysis of the proteins with the formation of aminic nitrogen. 
The production of acids is due to the micro-organisms, while int he forma¬ 
tion of ammonia both enzymes and micro-organisms are equally active. 
Yeasts appear to have little effect on the fermentation of silaged forage, 
except during the first few days. F. D. 
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GENERAL INFORMATION 

504 - Government Enactments in Formosa regulating the Importation and Ex¬ 
portation of Plants. — International Institute of Agriculture Textes le^islatifs 
ds Vanned 1921, No. 30 (1). 

1) Edict of April 15, 1921, No. 5 promulgating 
the law dealing with the importation and expor¬ 
tation of plants. — Kwampd (Official Journal), No. 2665. June 20, 1921. 

2) Decree of September 10, 1921, No. 142, con¬ 
taining the text of the law controlling the impor¬ 
tation and exportation of plants. — Kwampd, No. 2753. 
Oclober 4, 1921. 

In the second decree the plants and portions of plants intended both 
for importation and exportation for which inspection is required are spe¬ 
cified. It contains the rules to be observed by any person intending to 
import or export such plants or portions of plants, as well as the powers 
conferred upon the officers of the Phytopathologies!* Service ; it establishes 
the conditions under which the importation of injurious diseases and 
insects etc., may be authorised. Ten forms are appended, viz., request 
for the inspection of plants or portions of plants to be imported from 
abroad or from other parts of Japan ; request for the inspection of plants 
or portions of plants to be exported arboad or to other parts of Japan ; 
request for permission to import from abroad or from other parts of Japan, 
injurious diseases or insects; request for the inspection of injurious 
diseases or insects to be imported from abroad or from other parts of 
Japan ; request for the inspection of plants or portions of plants imported 
from abroad (or from other parts of Japan), by means of the ordinary 
post; label certifying inspection ; stamp certifying inspection ; certificate 
of origin for inspection of nursery-garden products"; certificate of origin 


(1) The text of the decrees of the Uormosa Government, and the texts of other enact¬ 
ments to which reference is made later in this article are to be found reproduced in their en¬ 
tirety in the collection of the TeUcs le^ishhfs published in 1921 in separate volumes by the 
International Institute of Agriculture. 

The object of this collection is to make known immediately the most important legisla¬ 
tive measures referring to agriculture that have been enacted in the different countries of the 
world. These measures, together with all those not contained in the Textes Mgislaiifs, will 
afterwards be included, as usual, in the International Year Book of Agricultural Legislation, 
also published by the International Institute of Agriculture, {Ed.) , ' 

, ; 
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for nursery-garden products packed with soil; label certifying that inspec¬ 
tion has been omitted ; stamp certifying that inspection has been omitted. 

3) Decree of September 10, 1921, No. t 4 .} fixing 
the fifteenth day of September 1921 as t ho dale 
on which the law controlling the importation 
and exportation of plants comes into force. - 
Kwampo, No. 2753 , October 4, 1931. 

4) Decree of September 10, 1921, No. 1 5 8 ([(‘fin¬ 
ing the powers of the Plant Inspection Station 
of the General Government of Formosa. - Tairun noji-m 

(Agricultural Review of Formosa), No, 1 79. October 1, 1921. 

On September 13, 1921 a Government Plant Inspection Station under 
the supervision of the Director General of Production was established 
in Formosa. This Station is charged with the inspection and control 
of the exportation and importation of plants as prescribed by the relevant 
regulations. It will also undertake studies and scientific research woik 
on injurious diseases and insects. The Governor shall have the power 
to establish Sub-Stations in suitable places, and to endow them with cer¬ 
tain of the powers of the Central Station. 

5) Official Order of September 1 o, IQ2I, No. 136 
appointing the post-offices to carry out the pro¬ 
visions of Art. 13 of the regulation relating to 
the control of the importation and exportation 
of plants. — Taw cm nojt-h6, No. 179. October 1, 1921. 

The order prescribes that: “ the post-offices appointed for this 
purpose shall ~ when they have received or accepted lor dispatch postal 
packages containing goods subject to inspection in accordance with the 
provisions of the regulations governing the control of the importation 
or exportation of plants - notify the Station of Plant Inspection 
or one of its Sub-Stations. The inspection of the packages shall be 
carried put in the presence of the postal official/' 

6) Official Order of September 10, 1921, No. 137, 
fixing the amount to duty to bo paid pursuant 
to Art. 4 of the law dealing with the control 01 
the importation and exportation of plants. — 

T&ivctn nofi*hd , No. 179. October i, 1921, 

According to Art. 4 a fixed fee shall be paid for the inspection of citrus 
fruits intended for export to Japan.. 

7) Decree of September 10, 1921, No. 143 fixing 
the places where the inspection prescribe<1 by 
the law relating to the Control of the importation 
and exportation of plants shall be carried out.— 

Kwamp6, No. 2753 * October 4, 1921. 

The fall text of the law of March 25. 1914, No, 11, which deals with 
the Control of the importation and exportation of plants is also added 
for purposes or reference. ' q ^ 
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505 - Decreee of April 7,1921, No, 148, Respecting the Control of Chrysophlyctis 

endobiotica in Gzecho-Slovakia. — Sbwha zdkoivCi a nanzem, No. 31, Aput 16. 

1921 (Cfr. : Textes LegisJatifs, etc., No. 12). 

The importation into the Czeco-Slovakian Republic of potatoes 
attacked or suspected of being attacked by “ canker ” (Chrysofthlyc- 
tis endiobiotica), as well as their transport through the country are prohi¬ 
bited. All potatoes imported into Czeco-Slovakia or to be*conveyed 
through the country, are subjected as soon as they reach the frontier, to 
inspection by the special Phytopathological Commissions which have 
their Headquarters at specially appointed Experiment Stations. The 
Decree defines the duties of these Commissions of which the members 
are appointed by the Ministry of Agriculture. 

All consignments of potatoes from abroad must be provided with a 
copy of the immunity certificate issued by a State Experiment Station, 
or by a Public Experiment Station of Phytopathology in the country 
of export. 

Every potato grower or land owner is required to notify immediately 
any case or suspected case, of “ canker M to the recognised Communal 
Authority who will in turn at once forward the notification to the Ex¬ 
perimental Station of the zone where the case or suspected case has oc¬ 
curred. The potato grower or land owner is further required, to for¬ 
ward for gratuitous inspection, a sample of the potatoes to the recognized 
Experiment Station, in order that all necessary measures may be taken. 
Pending the conclusion of the examination and further instructions, the 
potatoes may not be removed. 

Districts where the presence of “ canker ” has been reported or 
suspected, are declared to be “ infected districts ” and the potatoes 
growing therein may not for any reason be lifted except by direct order 
of the Ministry af Agriculture. 

Potatoes infected or under suspicion of infection by “ canker ”, can¬ 
not be used for “ seed 

The Ministry of Agriculture may proceed after indemnifying the 
owner, to the confiscation of the diseased potatoes and may prohibit 
until further notice the raising of potatoes on infected land or land on which 
infection is strongly suspected, and in this case, compensation may be 
granted. Should the grower or holder of the potatoes have omitted to 
declare the presence of “ canker ”, he is not entitled to any indemnity 
or compensation. 

The Experiment Stations that are the Headquarters of the Phytopa- 
thogical Commissions are responsible for carrying out the measures for 
controlling the disease. . E. T. 

506 - Decree of October 25,1921, Respecting Insectivorous Birds and Bird-Catching, 

in Belgium* — Moniteur beb*e, No. 315, November 11, 1921 (Cfr.: Textes legislates ,etc<. 

No. 23). 

A list of the insectivorous birds that may not, at any season of the 
year be caught, killed or destroyed, exposed for sale sold, or bought in 
Belgium, or conveyed through Belgium to other countries. 
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The decree contains the regulations governing bird-shooting, bird- 
catching, the use of and trade in various birds not included in the above 
category. G. T. 

507 - Law No, 20 of July 26 , 1921 , Relating to the Contiol of the Pink Boll Weevil 

and of the seed of the Cotton Plant* in Egypt. — Journal Official, No. y<>, Aucnist i, 

1921 (Cfr.: Teztes legtslah / etc., No, 9). 

Every year after the harvest, and at latest previous to the dates that 
will be fixed annually for each district, or zone, by the Ministry of Agri¬ 
culture, the roots of the cotton plant, of “ til ” (Hibiscus ccmnabinus) 
and of “ bamia ” (H. esculentus ), shall be removed from the ground 
or cut down below the level of the soil, so that they are unable to send 
out fresh shoots. Within the same space of time all bolls containing 
seed found lying on the ground ought to be collected and destroyed. 

The Ministry of Agriculture has also the power of ordering that all 
the capsules remaining on the cotton-plants and Hibiscus shall be gath¬ 
ered and at once destroyed, even before the dates that are to be fixed 
annually. 

The cotton of each crop must be ginned before the 1st of May subse¬ 
quent to the harvest. 

All the seed of each crop immediately after ginning must be subject¬ 
ed to special disinfection in accordance with the regulations of the Min¬ 
istry of Agriculture. Without the permission of the Ministry, no cotton, 
cotton seed, cotton waste, residues etc., with the exception of ginned 
cotton and such seed as has been throughly disinfected by the above- 
mentioned process, shall be removed from the premises where the gin¬ 
ning operations are carried out. G. T. 

508 - Plant Quarantine Service in the Philippines. — See No. 360 of this Revim. 


DISEASES NOT DUE TO PARASITES OR OF 
UNKNOWN ORIGIN. 

509 - Sulphate of Iron and Perchioride of Iron in the Treatment of Chlorosis ot the 

Vine ( I ). — Errichei*,! E., in La Propaganda Agricola, Series II, Year XI 17 No. 15, 
pp. 206-209. Bari, 1921. 

In treating “ chlorosis ” of the vine with sulphate of iron it is ne¬ 
cessary according to the author, to insure , that this salt exerts a rather 
prolonged action on the root system of the. host plant. For this reason, 
instead of applying a solution of iron sulphate to the soil around the dis¬ 
eased vine, it is better to use it in the form of powder which should he well- 
mixed with soil and spread round the viij.e-stock at a distance of 50-ho 
cm. The soil is then lightly watered for some days which causes the salt 
to dissolve gradually and provides the roots with a constant supply of 


OO See R. March 1920, No. 366. (Ed.) 

[SW-5#»3 
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a weak solution, which will not became too concentrated. For this treat¬ 
ment 250 to 300 gm. of sulphate of iron are sufficient. 

Better experimental results, as regards efficacy, rapidity and economy, 
were obtained by the author in the treatment of chlorosis with percklor- 
ide of iron than with sulphate of iron if very dilute solutions were em¬ 
ployed. 

The author advises that perchloride of iron be prepared and applied 
in the following manner. 

A 2 % solution is made by adding 10 to 12 gm. of perchloride of iron 
to 5 or 6 litres of water. This mixture is poured into a circular trench 
dug round the vine-stock at a distance of from 50 to 60 cm., in order to- 
get as near as possible to the roots and the trench is afterwards filled in 
with soil. 

By the adoption of this method severely infected vines have been 
permanently cured, whereas others which were treated with sulphate 
of iron and appeared to have recovered became chlorotic again after some 
time had elapsed. G. T. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

510 - Reduced Yield of chief Crops, due to Fungoid Diseases, Insects and Animal general 

Pests, in the United States of America. — See No. 370, of this Review. 

511 - Insufficient Phosphatic Fertiliser a Factor favourable to the Development 

Of Rice Diseases.— See No. 41 1 of this Review. 

512 - Varieties of Potatoes resistant to Synchyirium Solani in Great Bri- resistant 

tain (x). — CuthbertsoN W., in The Gardener's Chronicle , Series 3, Vol, EXXT, plants 

No. 1836, p. 104. IyOndon, March j., 1922. 

During the summer of 1917 many potato fruits were gathered in some 
large fields in Scotland. In each case the fruits were taken from near 
the centre of extensive zones so that it was probable that the flowers 
had been self-fertilised and not contaminated by the pollen of other 
varieties. 

The seeds were sown in the spring of the following year, and in Octo¬ 
ber the tubers produced by each of the plants grown from these seeds 
were lifted. 

In the spring of 1919, the six best tubers of each of the varieties used 
in the experiment were planted at Ormskir. At the harvest at the end 
of September, careful note was taken of the immunity of the tubers to 
Synchyirium Solani . 

From the numerous data thus obtained attention is drawn to the 
varieties Priory Queen, Favourite and Admiral which all belong to the 
Abundance type noted for its marked resistance to the parasite. 

, g. t; 

(x) See R. Mar., 1922, No, 226. {Ed.) ‘ 
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513 - Type of Cotton Plant cultivated in Montserrat, Antilles, resistant to Disesase 
and seldom attacked by “Cotton-Stainers” (Dysdercus et Oxycarenus 

spp.). — See No. 36S of this Review. 

5x4 - Resistance of Venezuela Cocoa Varieties against Attack of Afouifia, in the 
Republic Of Ecuador. — See No. 427 Of this Review. 

515 - Botrytis antherarum-Trifolii, injurious to the Trifolium pra- 
iense , in Germany. — See No. 402 of this Review. 

516 - Fusarium sp, a Deuteromycete, the probable Cause of Disease of the Legu- 
minosae, Crotalaria juucea, and C, usaramoensis, in Tonkin (1). - 
Vixens F., in Bulletin agricole de Vlnstitut scientiiique de Saigon, Year J IT, No. 12, 
pp. 381-384, Saigon, December 1921. 

At the end of September 1921, the Phytopathological Laboratory 
of the Scientific Institute of Saigon (Indo-China), received a large number 
of diseased specimens of Crotalaria juncea from the Agricultural Station 
at Tuyen-Quang (Tonkin). 

From information furnished by the sender, it appears that the disease 
begins at the base of the plant and gradually invades the stem, causing 
it to wither and die. All the crops of C. juncca growing at the Station 
had been destroyed in this manner, and those of C. usaramocrisis which 
had long proved resistant to the disease, began to be attacked at the 
beginning of September. The dry specimens that reached the Institute, 
did not enable a very clear idea to be formed of the appearance of the 
diseased plants. The cortex of the stem and roots was affected in the re¬ 
gion of the root-collar, and in the case of some specimens where the wood 
beneath the cortex was discoloured and more or less brown, sections 
from the affected regions revealed the presence of a hyaline mycelium 
passing between the cells of the cortex and invading the wood vessels. 

Upon stems and roots kept in a damp plate there appeared the cha¬ 
racteristic fructifications of the following mfcromvcetes ; Fusarium sp., 
Neocosmospora vasinfecta , Melanospora sp., and subsequently, Cucnrbita - 
Ha sp. and Diplodia Tkeobromae(l). Upon all the plants under observation 
only Fusarium sp. was found; this Deuteromycete appeared after a few 
days upon the sections of stem and roots containing the hyaline myce¬ 
lium, and was the only fungus that developed upon the sterile cultural 
media upon which had been laid fragments of wood taken with every 
aseptic'precaution, after the externally-sterilised cortex had been removed. 

From the observations made on the material received Fusarium sp. 
seems to be the probable cause of the disease. 

Although the author and his collaborator Pham-tu-Thien, have found 
Fusarium sp. and N. vasinfecta present at the same time upon Crotalaria , 
it is not certain that these two fructification forms belong to one species. 

N. vasinfecta is regarded as the perfect form of F. vasinfectum a formid¬ 
able parasite of cultivated plants and, amongst others, of the cotton- 
plant, in which it produces a serious disease of the root-collar. 


(i) See also R. Jan, 1916, No. 123 and R. Jan. 1910, No. 7 sn. ( Ed .) 

[813-SIS] 
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The form of Neocosmospora found on Crotalaria is morphologically 
similar to that parasitic on the cotton-plant ; this is not the case with 
the two forms of Fnsarium and the second conidial form of the Cephalo - 
sporium type to which they give rise. 

The Deuteromycete, which is suspected of being the cause of the dis¬ 
ease attacking Crotalaria in* Tonkin, seems to resemble in its morpholo¬ 
gical characters Fits, udum which produces the wilt disease of Cajanns 
indicus in India. 

The symptoms of the disease, and the presence of Fnsarium unac¬ 
companied by other fungi in the woody tissues of the infected plant, indi¬ 
cate that this is probably an instance of a " pathological withering ” 
identical in origin with the wilt disease described by English and Amer¬ 
ican observers. 

No direct means of controlling this disease are known. The infection 
takes place in the soil and it is there that the parasite should be destroyed. 
Antiseptics have not given results which would warrant their use for 
farm crops. 

Good results can be obtained by a rotation of at least three courses. 
The intermediate crops must not consist of plants belonging to the same 
family as those which have to be protected by this means. The spores 
of the parasite remaining in the ground after the removal of the crop will 
eventually disappear. 

The best control method is undoubtedly the creation of resistant 
varieties. By this means particularly encouraging results have been ob¬ 
tained in combating diseases produced by Fusarium. G. T. 

5x7 - Colletotrichum Gossypii and Cercospora Batatae, Deuteromycetes 
new to the Philippines and Injurious to the Cotton Plant and the Sweet potato 
respectively. — Welles C. G., in The Philippine Agriculturist , Vol. X, No. 5, 
pp. 253-354. Eos Banos, Eaguna, December 1921. 

Colletotrichum Gossypii Southw., the metagenetic stage of Glomerella 
Gossypii (Southw) Edg., which produces the disease known under the 
name of cotton anthracnose, has recently been observed on the cotton 
bolls at the Eos Banos College of Agriculture. 

As this parasite has not hitherto been reported from any other part 
of the Philippines, the spread of the disease can probably be prevented 
by careful seed selection and the application of efficient quarantine meas¬ 
ures to all cotton grown at the College. 

The fungus can exist in the seeds and dead tissues in the soil for a 
long time, and is thus very difficult to control. Cotton should not be 
grown indefinitely on soils infected by this disease, and as in the case of 
other crops, recourse must be had to a system of rotation. The danger of 
infection could be greatly diminished by the removal and burning of the 
plants after the harvest, while the spread of the disease on the stems, 
of the host plants would be checked by taking the seed from healthy 
bolls only. \ - 

The presence of Cercospora Batatas Zimm. has also been observed at 
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the Eos Banos College of Agriculture on the sweet potato ; this is the first 
time the parasite had been found on that plant in the Philippines, although 
it had previously been reported as doing great damage to the leaves of 
the sweet potato in South China. Rotation of crops might prove effica¬ 
cious ; it would also be advisable to plant the sweet potato during the 
driest months of the year. G. ' 1 '. 

51S - Cercospora Araehidis var. macrospora n. [var., a] Hyphomyeete 
Injurious to the Pea-Nut in Lombardy, Italy. — Maffei i„, m Rivista di Patohv w 
vcqetale, Yeai XII, Nos. 1-2, pp. 7-11. Pavia, March zq, 1022. 

On a farm in the Commune of Bereguardo (Prov. of Pavia), during 
the second half of September 1921, round or oval spots of a dark chest¬ 
nut colour, and sometimes reaching 1 cm. in diameter, were found, 
frequently in large numbers, on the leaves of AracMs hypogaea. 

These spots were caused by a Hyphomyeete of the genus Cercospora, 
The fructifications of this fungus developed in the spots on either surface 
of the leaf. 

The parasite, which is new to Italy, is provisionally described as a 
variety (var, Macrospora) of C. Araehidis P. Henn : 

It is advisable to cut off the aerial portions of the plant attacked and 
not to feed them to cattle or use them as manure. G. T. 

519 - The Mueoracea, Rhizopus nigricans, Injurious to Pumpkins, in Italy, 

Ciferri R., in Rivista di Azricoltura, Year XXVII, No. 13, pp. 105-196. Parma, 
March 31, 1922, 

In 1921 a disease appeared in damp and particularly in low-lying 
places in the neighbourhood of Alba, which although not very wide-spread 
caused considerable damage here and there among the pumpkins. As 
soon as the pumpkins ripened, large dark, irregularly rounded spots were 
seen on the surface and these patches spread so extensively that the fruit 
became soft and was changed to a brown colour. The pulp of the pumpkins 
attacked was blackish-brown and the exterior of the seeds also turned 
brown. The mesocarp from which there exuded a hyaline, non-putrid 
liquid, was seen under the microscope to be greatly disorganised and in¬ 
vaded by a mycelium, at first hyaline, and afterwards of a greyish colour. 
In the mycelium were embedded black, roundish bodies (sclerotia), which, 
helped by their number to give to the pulp its blackish colour. 

Pieces of infected pumpkin when placed in a moist, warm chamber, 
soon became covered with a thick growth of a Mucoracea identified as 
Rhizopus nigrans Ehr., a ubiquitous, very common saprophytic fungus, 
known to occur as an occasional parasite. 

. la'the case of pumpkins all the diseased fruits should be destroyed 
and they should not be planted in very damp places, G. T. 

520 - Peniciliium crustaceum, the Cause of Rot in Quinees, in Italy. — 

- Ciferri R. in Rivisfa di Patolozia vezetale, Year XII, Nos. 1-2, pp. 12-17. Pavia, 
March 29, 1922, 

It has been noted that in the Marches, Emilia, Piedmont, and several 
other parts of Italy, quinces kept in damp places are liable to a chestnut- 
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■brown rot which sometimes destroys the entire crop. At first a very 
small brown spot like a bruise is seen on the fruit, which increases in size 
and becomes depressed and the tissues of the hollow part soften. At the end 
of a few days half the fruit is attacked by this rot and gives out the charac¬ 
teristic smell of organic substances in course of fermentation and decom¬ 
position. Then a felt, at first of a whitish and later of a bluish colour, 
makes its appearance on the depressed spot and when the rot has spread 
to the whole quince it becomes invested with a greenish-blue covering of 
different shades. 

The microscope has shown this affection to be the work of the poly¬ 
morphous fungus Penicillium crustaceum (L.) Fr. a very common sapro¬ 
phyte and a facultative parasite. 

The epicarp of perfectly healthy quinces when scratched by a needle 
infected with the conidia of this Mucidinea exhibits all the caracteristic 
symptoms of the disease. If the conidia are placed on an entirely un¬ 
broken epicarp the results obtained are negative. 

In order to prevent the outbreak of this disease, all quinces intended 
for storage must be free from any lesions and the fruit .should be kept in 
a very dry place. The quinces must not touch one another and should 
not be piled up in heaps. ‘ G. T. 

WEEDS AND PARASITIC FLOWERING PLANTS 

521 - Striga densiflora and S. euphrasioides Scrophulariaeeae Parasitic 
on the Sugar-Cane in India. — Euthra Jai Chand, in The, Agricultural Journal of 
India, Vol. XVI, Part. 5, pp. 5 i 9 - 523 > pi. 3 Calcutta.. 1921 

In September 1920, the sugar-canes (var. “ Katha ”) grown on the 
banks of the Sutlej were reported to be seriously affected. On investi¬ 
gation it was found that the plants were severely attacked by parasites 
belonging to the genus Striga (fam. Scrophulariaeeae). Two species were 
discovered which were subsequently identified as S. densiflora Benth. 
and S. euphrasioides Benth. These plants grew in great numbers from 
the base of the sugar-canes, hundreds being massed together on a 
single spot. Groups of them were also found at a certain distance from 
the sugar-canes, but they w T eie connected underground with the indivi¬ 
duals attacking the root-system of their hosts. The two species of Striga 
were met with in different plantations : S. densiflora grew in the villages 
of Shergarh, Fatehgarh, Makowal etc., and S. euphrasioides in the fields 
of sugar-cane and of Andropogon Sorghum belonging to the village of 
Pawat. 

The presence of Striga plants was remarked about seven years ago in 
the village of Garhi in the territory of the State of P&tiala, and they have 
also been seen for three years at Sherpour and at Fatehgarh, 

The sugar-canes attacked by the parasites are weakly, the leaves 
wither and the whole plant appears to be suffering from drought. Some 
■of the sugar-canes are killed b}^ the pests, whereas others are but little 
injured. 
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Striga has a very well developed root-system which encloses the 
rootlets of the sugar cane like a net. A number of suckers are put forth 
by the roots of the scrophulariacea which fasten upon the rootlets of the 
host, and in this manner the parasite obtains all the nourishment it requires. 

It is propagated only by seeds which when ripe fall in great quanti¬ 
ties to the ground and grow at the same time as the host plant. 

So far it has not been possible to make any specific recommendations 
as to control measures, but as in the case of other parasitic phanerogams, 
e. g. Orobcmche , the development of Striga could doubtless be checked by 
pulling up the plants before the shoots have time to flower. 

Since the cotton plant is not subject to the attacks of Striga , it is 
advisable whenever possible to grow cotton instead of sugar-cane in zones 
infested by these parasites. G. T. 

* INJURIOUS INSECTS AND OTHER DOWER ANIMAUS 

522 - Qa the Etiology of the Potato Disease known as Tip-bum in the United 

States (1), — Eyer J. R., in Science, New Series, Vol. 3 V, No, pp* 150-15*, Utica, 

N. Y., February 17, 1922. 

Researches have been made of recent years at the Experimental Sta¬ 
tion of Pennsylvania State College with the object of determining the 
etiology and specific cause of the potato disease called tip-burn due to 
the attack of Empoasca mail . 

The experiments were carried out in the form of a series of inocu¬ 
lations with aqueous and alcoholic extracts of the Rhynchote and other 
insects living at the expense of the potato. The inoculated plants were 
placed in special cages and exposed to sunlight of different degrees of in¬ 
tensity in order to determine how far sunlight influences the development 
of the disease. 

The results obtained led to the following conclusions; 

1) Tip-burn of the potato can be induced by means of an extract 
obtained by maceration of the nymphs or adult forms of E. malt and is 
transmissible by direct inoculation ; this indicates the presence of some 
specific substance, either inherent or of external origin and transmitted 
by the Rhynchote which is the actual cause of the disease. 

2) The active principle of this substance is more energetic in the 
nymph stage of the Rhynchote. 

■ 3) The specific substance is present in the tissues of the diseased 
leaf after inoculation with the Rhynchote extract and can be transmitted 
by reinoculation to healthy plants. 

, 4) This substance is of a definite nature and the disease cannot 
fee induced by inoculation with extracts of insects other than E. mali , 
'or by mechanical injury. 


(2) See also R. Feb, 1922, No. 215. [Ed,) 
[ 531 - 533 ] 
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5) Sunlight plays an important part in the progress of tip-bum 
after it has once begun, but the absence of sunlight does not prevent 
its appearance. G. T. 

523 - Observations made on the Life-History of Laspeyresia pomonella in the 
Valley of the Grand Colorado. — Siegler E. II., and Planck H. K. (in collaboration 
with the Colorado Agricultural Experiment Station, Wn Uniied \State<i Department or 
Agriculture, Bulletin 933, 119 pp., tigs. 36, pi. 7. Washington, D. C., 1921. 

Laspeyresia pomonella E., which is generally regarded as the most 
destructive enemy of apples and pears, is very common and very destruc¬ 
tive in the Valley of the Grand (Colorado). 

In view of the great losses caused by this Microlepidopteron to the 
fruit industry of the district, it was considered advisable that a complete 
study of the life history of the insect should be made, in order to obtain 
some basis for control experiments. 

These biological investigations were begun in 1915 and continued 
the following year according to the scheme devised by the Bureau of En¬ 
tomology of the United States in collaboration with the Colorado Agri¬ 
cultural Experiment Station. 

The Valley of the Grand is situated in the county of Mesa on the West¬ 
ern slopes of the Rocky Mountains, and possesses a relatively dry climate. 
The day temperatures are high during the summer, but the night temper¬ 
atures are comparatively low. 

These conditions are so favourable to the development of L. pomo¬ 
nella , that there are two complete generations and one incomplete gene¬ 
ration of this insect during the year. 

The authors give a detailed account of the careful observations made 
in each of the above-mentioned years on the subjects of the duration of 
the chrysalis stage of pupation of caterpillars that have over-wintered; 
the deposition of eggs by the females coming from these caterpillars, the 
number of eggs laid by each female and the length of the life of the adults 
(both males and females) derived from the caterpillars that have over¬ 
wintered. The authors also give the most minute details of the biolo 
gical investigations respecting the different stages of the first, second and 
third generations of the insect. 

In the Valley of the Grand, the natural enemies of L. pomonella are of 
little importance. 

The beetle Tenebroides corticalis Melsh. and the Arachnid Coriarachne 
versicolor Keys, have been reported as preying upon the caterpillars of 
the Microlepidopteron. An unsucessful attempt was made to introduce 
a very well-known Coleopteron Calosoma sycophanta E. Trichogramma 
minutum Riley and Dibrachys clisiocampi Fitch have been found parasitic 
on the eggs and caterpillars respectively. The parasite Arthrolyius apa- 
telae . Ashmead has been obtained by breeding. 

The adult individuals of L. pomonella hatch later in orchards than 
in fields, but the period of hatching is shorter in the orchards. Most of 
the adult insects, whether derived from the caterpillars that have hibemat- 

[ftsa-Ms] 
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ed or from those of the first generation, emerge during the latter part 
of the morning and the early hours of the afternoon, the largest number 
appearing as a rule between 9 and n a. m, 

L. pomonella makes short local flights, but does not othei wise appeal 
to be a migratory,insect. The adults can however make continuous 
flights, of at least eight hundred metres, without any assistance irmu 
the wind. 

The females of the microlepidopterou lay most of their eggs be¬ 
tween late afternoon and early evening, ovipositing being especially active 
at dusk. 

L, pomonella is very productive in the valley of the Grand. Three 
females of the first generation laid in captivity over three hundred eggs 
each, the largest total number of eggs laid by a single female being three 
hundred and sixteen, while the largest number laid in a day by one female 
was a hundred and fifteen. 

On June 24, 1915 an orchard consisting entirely of pear-trees was 
examined in order to determine the cause of the leaves turning brown. 
It was found that the change of colour was due to the caterpillars of L. 
pomonella which, having found no fruit at their disposal, had excavated 
galleries in the ends of the branches of the pear-trees. 

In districts where there are large numbers of L. pomonella , bands are 
very often used instead of sprays in the control of the insect. A band 
of material is placed round the trunk of the tree and removed about every 
ten days when any caterpillars that have made their cocoons under the 
band are destroyed. 

In 1916 an experiment was made by surrounding trunks with bauds 
of material folded in such a manner that white stripes alternated with 
'black, and this proved that the microlepidopterou preferred to pupate 
under the dark portions. In must not be assumed however that the 
light bands are useless, for it is probable that if the caterpillar can find 
110 better place to spin its cocoon, it will content itself with making it be¬ 
neath them. In practice fruit growers have found that bands of packing 
cloth folded two or three times answer the purpose quite well. 

The variety of the Microplepidopteron to which was given the name 
of L. pomonella If, var simpsowi Buck, was reared during the course of 
the study of the apple parasite from material collected in the open in the 
Valley of the Grand, G. T. 

524 - Propagation of Date Palms by Cuttings favouring the Development of Phoeni** 

COCCUS MB.tla.ttL See No. 435 of this Review. (Ed.). 

525 - Resistance of Coix Lacryma Jobi var. mayuen to animal Pests in the 

Philippines, — See No. 412 of this Review. 

520 - Iripbleps tantilus, a Natural Rhynehote Enemy of the Pink Cotton Roll 

Weevil (Platyedra gossypiella), in India. — Ballard 33 ,, in The A uriculluml 

Jomml of India, Voi. XVI, Bart 5, pp. 571-573* Calcutta, 1921, 

', In 1921 Tripkleps tantilus Motsch. appeared in large numbers at Coim- 
' batore, which confirmed the statement made in the preceding year that 

{S8J-5K} 
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this Rhynchote can live as well upon the eggs as upon the scarcely hatched 
larvae of the Pink Cotton Boll-Weevil. The nymphs of Tr. taniilus seem 
to attack the boll-weevil more greedily than the adult insects. A labora¬ 
tory experiment has shown that the nymphs of the Rhynchote prefer the 
caterpillars to the eggs of Platyedra. It is unlikely that Tr. iantihts 
often has an opportunity of catching the Platyedra caterpillars in 
the open because as soon as they emerge from the eggs the caterpillars 
find their way into the nearest bolls. As, however, PL gossypiella lays 
its eggs in places that are much frequented by the Rhynchote, a large 
number must be destroyed by Tr. taniilus , which also lives upon other 
insects that are parasites o± the cotton-plant. G. T. 

527.“ Terpsiphone paradisi, , A Bird Useful to Agriculture in India.— Fletcher" 

T. B. and Inglis, C 1 M., in The Agricultural Journal at India, Vol. XVI, Part 5, pp. 470* 

482, x coloured Plate. Calcutta, 1921. 

The authors give the descriptive characters of Terpsiphone paradisi 
(Paradise Flycatcher), and describe its habits. 

This bird is found throughout India, from Afghanistan and Cashmere 
to Ceylon, except in the North-West to the East of the Brahmapootra, 
where it is replaced by T. affinis. It is to be met throughout the year 
in most of the districts of the plain, but it makes local migrations for de¬ 
finite periods. T. paradisi seems particularly common in North India. 

It feeds on small beetles, Diptera, Rhynchotes, Formicids and Arachnids, 
which it catches on the wing. It thus does great sendee to agriculture 
and for this reason is protected by law in Bengal, the Presidency of Bombay 
and in Burmah. It is probably protected also in Mysore. G. T. 

52S - Insect Enemies of Rice in the Philippines. — See No. 409 of this Review. 

529 - Leptocorisa acuta , a Rhynehote injurious to Rice in the Philippines ( 1 ). — insects, e 
Uichanco, E., iu The Philippine Agricultural Review , Vol. XIV, No. 1, pp. 87-125, 4 pi. . INJURIOV 
Manila, 1921. 

It would appear from the entomological investigations that have VARIOtI 
been carried out for fifteen years by the Bureau of Science in all parts of 
the Philippines, and from experiments made for four years in the open 
by the author at Los Banos and in the neighbourhood, that the represen¬ 
tative of the genus L&ptocorisa which attacks rice crops in these islands 
may be identified as L. acuta Thumb, known as the “ rice bug.” Stax, 
has also reported the presence of L. varicornis Fabr (2) in the Philippines 
in 1870, but judging from the descriptions given by Distant, the characters 
ascribed to L. acuta and L. varicornis do not vary sufficiently for the two 
insects to be regarded as belonging to distinct species. 

This Rhynchote is known in many parts of the Philippines under 
very similar local names. 


(1) See also R. Jati. 1913, Nos. 27 and 120 ; R. Oct. 19*4* No. 971 ■ (Ed.) 

(2) See R. Oct. 19x4, No. 971, and R. May 191 8 » No..604. {Ed.) 

[***«*»] 
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L. acuta is widespread through out the Philippine archipelago and 
causes much damage in all the rice-growing provinces. It is also known 
in India, China and Java — where it is commonly called “ walang san- 
git” (i) j — in Celebes, Sumatra, Borneo and others of the Sun da Isles, 
as well as in Australia. Very probably it exists also in Japan. 

Up to the present no study has been made of the life-history of the 
insect in the Philippines. 

During the coolest hours of the day, in the early morning and late 
afternoon, the nymphs and adults of L. acuta may be seen on the jTumg 
rice panicles. Towards midday the insect seeks refuge from the intense 
heat of the sun and retires to the lower parts of the plants such as the leaf 
bases. 

Although a certain number of the Rhynchotes may sometimes be 
found on a single rice panicle, L. acuta has never been observed to be 
gregarious during any of its developmental stages. In the rice fields 
the adults are usually more plentiful than the nymphs. 

On the farm of the Agricultural College at Dos Banos it was observed 
that a considerable number of L. acuta in all stages of development made 
their appearance in August, September and October, becoming numerous 
in November and still more plentiful in December. In the two latter 
months the caryopses of the rainy season rice crops are in the soft stage. 
In January when there is generally a drought accompanied by a very 
high temperature, the Rhynchote can obtain but little suitable food and 
its numbers therefore decrease in this and the two or three following months. 
Rice grown during the dry period and reaching the soft stage about March 
or April and during the first half of May, when it is generally very hot and 
dry, has been fonnd to be less attacked by L. acuta than rice cultivated 
during the rainy season. 

From the time it leaves the egg and throughout all subsequent stages 
the Rhyncote is capable of injuring the rice grain. The insect feeds on 
grains which a re still in the soft stage, by inserting its sucking apparatus 
at the point of least resistance, namely at the conjunction of the paleae. 
Some days after the puncture has been made, a yellowish-brown spot is 
seen on the paleae, which increases gradually in size and marks the place 
of the wound. The grain that has been attacked does not develop nor¬ 
mally and, though it may attain the ordinary size, is never more than an 
empty envelope. It is uncertain whether the subsequent growth of the 
caryopsis is hindered by the direct effect of the mechanical lesion produced 
by the insect sucking out the contents of the grain winch is in course .of 
development, or by the introduction into the grain of an enzyme or some 
other deleterious substance during its attack. Such seeds as shown by their 
external appearance that they have been attacked by L, acuta have a bitter 
or unpleasant taste which would seem to indicate that these pathological 
results must be due to other factors than a simple mechanical injury. 


(i) See R, Oct. 1917, No. 97S and R. Feb, 1919, No. 260* (Ed.) 
|55*] 



INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 6og 


The nature of the injury wrought by L.' acuta causes it frequently to 
be mistaken for the work of Schoembiits incertellus Walk (paddy-borer), 
but in this case, all the grains of the panicle are empty and of a uniform 
pale straw colour, whereas when a panicle has been attacked by L. acuta , 
owing to the insects’ method of feeding, some only of the grains are empty, 
while the rest develop normally; further, the characteristic yellowish- 
brown spots are to be seen on the panicle at the spot where the insect 
has inserted its sucking apparatus. 

L. acuta probably causes more economic damage to the rice crop in 
the Philippines than any other insect and the crops of rice grown during 
the rain3’ season are often diminished 50 % or more owing to its attacks. 

If one rice-held is planted earlier than the others in the same neigh¬ 
bourhood, the rice which has been first planted attracts all the individuals 
of L. acuta present in the district as soon as it has reached the soft dough 
stage. One planter of Bay (Laguna), lost over 70 % of his rice crop in 
1918 for this very reason. Similar results occur when early varieties of 
rice are planted with late varieties. 

From observations made at Los Banos in 1918, L. acuta appears to 
have a decided preference for certain varieties of rice, Binicol for instance 
is particularly liable to attack, possibly on account of its sweeter taste 
and characteristic smell, coupled with the fact that the paleae are not 
so strongly united, which facilitates the passage of the proboscis of the 
insect to the caryopsis. 

Most of the awned varieties have proved to be immune, the awns 
probably acting as a protection against the intruder ; further, in these 
varieties, the paleae are stronger and more solidly united at the angles. 

L. acuta is only able to injure rice grain when it is in the soft 
elough stage. 

During the months when rice is not grown, or when it has not reached 
the soft stage, L. acuta lives at the expense of various wild plants. The 
insect seems, however, to prefer rice to any other of its host plants and re¬ 
turns to it at the earliest opportunity. 

Adult individuals of the Rhynchote have been seen in the Philippines, 
far from any rice plants, on Panicum fLavidum and P. colonum and when 
these Gramineae were growing together on the same ground, the insect 
always *showed a preference for the second, no doubt because its grain 
is the more succulent. The nymphs of the Rhynchote have been found on 
Digiiaria consanguinca. The insect has also been reported as living at 
the expense of Citrus sp. Its eggs have been found on a leaf of C. decumana 
and egg-capsules on a leaf of Phytolacca dioica, but experiments have shown 
that L. acuta cannot obtain a suitable food supply from either C. de¬ 
cumana or Phyt. dioica and that the eggs found on the leaves of these 
plants had probably been laid there by accident. 

Subsequent experiments carried out with nineteen species of plants 
many of which represented the commonest weeds of the rice-fields, at Los 
Banos and its neighbourhood, have shown that P. colonum , P. ftmidutn y , 
P. Crus-galli , P. replans and Z). consanguinea act as good host-plants to 

[58$] 
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L. acuta, for some individuals have been able to reach the adult stage, 
mate, and deposit eggs upon them. From the results of the experiments 
it appears that Andropogon Sorghum which is stated to be a host of L. 
vancomis in India, does not furnish food suitable to L. acuta. Tu the. 
laboratory the L. acuta does fairly well on P asp alum conjugation , Pa- 
nicum barbinode, Dactyloctenium aegyptiacum, P. carinalum, Cynodon 
Dactylon , Eleusine indica and Cyperus Iria , but only until it has reached 
the second or third phase of the nymph stage. The author cannot at present 
say for certain that these latter plants are less suitable hosts from the food 
point of view than the 5 others mentioned above. The premature death 
of the nymphs might have been due to other factors and not to unsuitable 
nourishment. 

Although the results of these experiments do not justify any definite 
line to be drawn between the plants upon which the Rhynchote can feed 
and those that are unsuited to it, they show that some wild plants are good 
hosts for the insect. 

The author gives a detailed description of all the stages of the Rhyn¬ 
chote. 

Under laboratory conditions it was found that the male lived from 
twenty-six to ninety-seven days after hatching, the average being sixty- 
two days ; the females lived from sixty-five to a hundred and twenty- 
four days, the average being eighty-nine days. 

The female does not attain sexual maturity until after a period varying 
from seven to twenty-seven days after hatching. 

Mating takes place at least three times during the life of the female, 
and always in the morning. 

Oviposition is most active from six in the evening to six in the morning. 

The female lays her eggs from eleven to forty days after hatching 
out, the average being twenty-lour days. Under laboratory conditions 
it has been found that the length ol the laying season varies from thirty- 
eight to eighty-two days, with an average of sixty-frye days and the female 
lives eleven days after the end of the laying period. The number of eggs 
deposited by one female in a day varies from none to twenty-three and 
the total number of eggs laid during the season varies from a hundred and 
five, to three hundred and thirty-four with an average of two hundred and 
twelve. 

The eggs are generally deposited in one or two linear series along the 
median vein, on the upper surface of the leaf, at a short distance from 
the tip. 

In the laboratory the incubation period varies from six to eight days, 
with an average of seven and a quarter days. 

The nymph moults five times before attaining the adult stage ; the 
complete nymph stage extends over a period ot time varying from seven¬ 
teen to twenty-three days, with an average of 19.6 days. 

In addition to the absence of wings and of reproductive organs in the 
nymph and the difference in the number of segments the chief characters 
distinguishing nymphs from adult insects are the position of the scent 
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organs, which in the nymphs are situated between the third and fourth 
and the fourth and fifth abdominal tergite, whereas in the adults they are 
placed on the metathorax ; and in the number of the tarsal segments, 
two in the case of the ii3 T mph and three in the adult insect. 

The predatory Coleopteron Cicindela sex punctata Fabr., which the 
author has never been able to find in the course of his researches, and a 
Hymenopterous egg parasite belonging to the family Proctotryftidae, 
have been reported as natural enemies of L. acuta in the Philippines. 

As a result of his biological observations, the author makes some sug¬ 
gestions respecting the control of L. acuta as a starting point for further 
investigation. 

In the first place everything should be done to increase the number 
of the egg parasites named,and it is necessary to import from India and 
other old rice-growing countries, egg-parasites as well as predatory insects 
that are not found in the Philippines. 

The rice ought to be planted in such a way as to insure that all the 
crops grown during the rainy season reach the soft dough stage at about 
the same date in a given locality. Wherever water for irrigation is plen¬ 
tiful it is advisable to delay planting, so that the grain may not reach the 
soft dough stage before the end of January, or even as late as February. 

Care should also be taken to obtain, by means of selection and cross- 
mg, types of rice that are either immune or nearly so. 

Since early crops of rice planted on a small area are a great attraction 
to the Rhynchote, many such small plantations should be made in several 
places in a given district to serve as traps. After the adult insects have 
collected in large numbers in these small rice-fields and have laid their 
eggs, the plants can be burnt and in this way the adult individuals, the eggs, 
and any nymphs that may have developed, are destroyed. The adult 
insects can be attracted by pieces of putrifying meat or other suitable 
bait, and then killed. 

They can also be captured in special long bags which are dragged 
across the field, as is done in India. 

During the rice-growing season weeds which ripen before the crop 
and form hosts for the Rhynchote must be uprooted from the rice-fields. 
The slopes should also be cleared of all weeds. After the rice has been 
harvested the ground ought to be ploughed and planted with another 
crop, and should not be allowed to be invaded by weeds, as commonly 
occurs in many parts of the Philippines. 

The eggs may also be collected by hand. 

Insecticides acting by contact, such as kerosene emulsion, and applied 
by means of a knapsack sprayer may be very efficacious, especially in con¬ 
trolling the nymphs, which generally congregate on the panicles during 
the coolest hours of the day. The spraying should be carried out early 
in the morning, or late in the afternoon and the insecticide must only be 
directed against the panicles. As rice is only subject to the attack of the 
Rhynchote during the soft stage which lasts for about a month, the treat¬ 
ment must be limited to this period. The spraying should be repeated 
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fairly frequently during the month in order to destroy any insects that 
tnay have fallen on the ground, or otherwise escaped the previous appli¬ 
cations. G. T. 

530 - Dysdercus sp., a Rhynchote injurious to Hibiscus Sabdariffa var. 
aitissima in the Federated Malay States.™ Sec No. 420 ot this a kvkw. 


531 - Laphygma exempta , a Macrolepidopteron Injurious io Sugar Cane and 

Maize, new to Queensland.™ Jarvis, E., in The Queensland Agricultural Journal , 

Vol. XVI, Part 4, pp. 270-280, 1 plate. Biisbane, ioar. 

The presence of Laphygma exempta Walk, was reported for the first 
time at Meringa near Cairns, on February 18, 1920. The larvae were al¬ 
ready more than half-grown and had done considerable injury to the leaves 
of the sugar-cane and to the young maize plants. 

The caterpillars were swarming in thousands over an area of about 
one hundred acres, but were still more numerous on the grassy strips and 
the edges of the fields. 

They carried on their depredations in the full sunlight and could be 
clearty seen eating up the greater part of the leaf blades of which they often 
left only the median vein intact. 

By February’ 21 the larvae were fully grown. Two hundred of them 
were collected and put into breeding cages and after two days all the cater¬ 
pillars burrowed in the soil to pupate. 

The chrysalis stage lasted from seven to eleven days; the first adult 
insect emerged on March 1. During the following 5 days forty-one adults 
appeared, of which twenty-five were males and six females. Only 20.50 % 
of the two hundred caterpillars reached the adult stage. They were para¬ 
sitised in the proportion of 33.50 % by a Tachnid, 1 % being attacked 
by Hymenoptera. The forty-five other caterpillars apparently succumbed 
to the attack of a disease of bacterial origin. 

The author gives a description of the caterpillar, chrysalis, and adult, 
form of L. exempta. This Macrolepidopteron is a native of Africa, and 
appears never to have been observed before in the Queensland sugar- 
plantations. 

In addition to the parasitic Tachnid already mentioned, its natural 
enemies are the parasitic Hymenoptera Melopius unifestratus Met., and 
Iphiaulax dubitorius Fabr., and the predatory Coleopteron, Ophonoides 
australis Dej. 

Should the insect do further damage, it is well to remember that the 
young caterpillars must be destroyed as soon as they appear. The method 
with a poisonous solution usually adopted is to water the grass between 
the bands of eatexpillars and the crop to be protected. 

The following formula is prescribed in Rhodesia : sodium arsenite 
i kg,; liquorice, 8 kg.; water, 1 hectolitre. 

When the attack is confined to a limited area, it is better to use a 
solution of calcium arsenite to which has been added 600 gm. of liquorice 
per hectolitre of water. q, 'p 
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532 - Cerococcus parahybensis, a Seale-Insect found on the Coffee Plant, in 
the State of Parahyba, Brazil. — Moreira, C., in Chacaras e Quintaes , Year XIII, 
in Vol. XXV, No. 1, pp. 28-30, figs. 2. Sao Paulo, January 15, 1922. 

Cerococcus parahybensis Hempel, popularly known under the name of 
** vermelho ", is most probably a parasite of the coffee-plant in the State 
of Parahyba, where, however, its presence was noticed only in 1921. 

This scale-insect does not spread rapidly in the zone of coffee-cultiva¬ 
tion, and is only represented there by a limited number of individuals on 
each plant. When this pest occurs in large numbers upon coffee-plants 
that have already been weakened, it furthers the destruction of the plan¬ 
tations, though in many cases this cannot be attributed to the insect, 
but is due to negligent cultivation. 

The number of female insects exceeds that of the males. 

The development of Cerococcus parahybensis is favoured by damp, 
and the parasites multiply greatly in the rainy season. The breeding 
season lasts from July to August and in October when the dry season is 
at its height, the insects have been found in a dying condition. 

Some traces of natural enemies of this coccid have been observed. 
It is impossible to employ insecticides, but the insects can be removed 
by the application of a hard brush or by hand. 

It is necessary to cut down and bum any neglected coffee-plants 
that have been attacked by the parasite. The spring cultivation of the 
coffee plantations in the State of Parahyba should be improved, and apart 
from the seeds, all transport or removal- of young coffee plants, or parts 
of plants, within the State should be prohibited. G. T., 

533 - Ypsolophtts ma.rgineUus , a.Mlerolepidopteron Injurious to the Juniper, 
New Jersey, United States. — Weiss, H. B., and R. B., in Entomolog cal News, 
Vol. XXXIII, No. 3, pp. 80-82. Philadelphia, March 1922. 

This European species has been reported in America from the State 
of New York, Connecticut and New Jersey, where it occurs in its larval 
stage upon the Juniper. 

For several years Ypsolophus marginellus Fabr. (the Juniper web- 
worm) has been increasing in various parts of New Jersey, where it has 
done considerable damage. At the present time this Mcrolepidopteron 
is certainly to be found at Rutherford, Scotch-Plains, Springfield and New 
Brunswick, where it is especially common in the nursery-gardens. The 
caterpillar appears to confine its depredations to the leaves of Juniperm 
communis and of its varieties aurea , horizontalis, depressa, hibernita etc. 
The insect winters between the leaves which it fastens together by means 
of a web, retiring into these nests when from half to fully grown v 

In the north of New Jersey, the larvae begin active life in May ,* they 
live on the more or less dry leaves, until they attain their full development 
when they pupate in large numbers after the middle of the month* The 
insect encloses itself in a white silky envelope placed between the partially 
eaten leaves which are covered with a web. The first adults come out 
towards the end of May or at*the beginning of June ; the largest number, 
emerging about the middle of June. The eggs are laid singly, and quanti- 
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ties are usually found on the young terminal shoots, in the angle between 
the stem and the leaf insertion; eggs are also sometimes laid on the shoots 
or stems. The incubation period has not been definitely observed : the 
first caterpillars, 0.5 mm. in length, were seen on July 8 . O11 leaving the 

egg the larvae begin feeding on the upper epidermis of the young leaves, 
which become discoloured in places and finally turn entirely brown. To¬ 
wards the end of July, when the caterpillars are about 2 mm. long, their 
webs are clearly visible. As the larvae grow, their gregarious tendency 
becomes more evident, and the leaves of the host-plant are more thickly 
enveloped in the webs. These webs first enclose the terminal shoot and 
then envelop the branch for some centimetres below the tip this is repeated 
at different points on the plant which is thus destroyed. As the season 
advances the webs increase in size, they contain more excrement, and the 
leaves wither and die. Small plants such as those of the hibernica variety 
may be entirely covered by the webs from top to bottom. There appears 
to be only one generation of Ypsolophus marginellus in the year ; the lar¬ 
vae grow slowly during the summer and hibernate throughout the cold 
season. In the spring when they again become active, the catetpillars 
find little green food at their disposal and appear to content themselves 
with dead leaves. Fifteen or more of these grubs, are found nestling in 
a web. 

The authors give a morphological description of each stage of the 
Microlepidopteron. 

, As regards control, they advise treating the infested plants with lead 
arsenate, either in the liquid or powder form, during the last fortnight of 
June, or the first half of Jnly, for at that time the webs are small, thin and 
easily penetrated. Later on powder cannot be employed, and it is neces¬ 
sary to have recourse to spraying, in order to penetrate the foliage which 
is most closely enveloped by the webs of the insect. In the case of certain 
varieties of juniper, the nests containing the caterpillars can be cut off 
and burnt at the beginning of spring. G. T. 

[ 5 * 3 ] 


ALFREDO RuGGERI, gerente re$ponsabile 



7*. Commerce international du b^tail bt de sbs derive : Tableaux statlstiqaes (Inter¬ 
national Trade la Live Stock and Animal Produce: Statistical Tables). (1921,136 pp., Him). Frs. 8 # oo 
8. Produits oleagineun ex huil.es veg&tal£s : £tude statistique sur lent production et 
lent mouvement commercial (Oil Products and Vegetable Oils; Statistical Study of their 


Production, Importation and Exportation). (1921, 443 pp., Svo) ............ » 20.00 

(3) Other publications , 

Umberto Rica: Les bases thegrjques de la statistique agricole Internationale (Theo¬ 
retical Bases of International Agricultural Statistics). (19x4, 314 pp., Svo) Fra. 5.00 


(d) publications of the Bureau ©f Agricultural Intelligence aid Plant Diseases® « 
t. L& service de protection des ?lantes dans les divers pays (The Present Organization of 
the Services for the Control of Plant Diseases in the Different Countries). (Third Edition 
1914 , 355 PP-, 4to) ... Frs. 4.0® 

2. Production et consommation des engrais chimiques dans le monde (World Production and 

Consumption of Chemical Manures). (Second Edition, 1914, 162 pp., 5 diagrams, 2 maps, Svo) * 3,50 

3. La lutte contre les sauterelles dans les divers pays (The Campaign against Locusts in 

Various Countries). (1916, 188 pp., Svo) . . . .. ...» » 3.50 

4. La lutte contre la mouche des olives dans les' divers pays (The Campaign against 

the Olive Fly in Various Countries). (1922, 89 pp., Svo). ............... » 5,00 

(e) Publications of the Bureau of Economic anil Social Intelligence. 

I, L’activit£ de lTnstitut International d"Agriculture dans le domains de la coope¬ 
ration, de l*assurance et du credit agricoles (1912, in French, 34 pp., in German, 


38 pp., and in Italian, 32 pp., Svo). (out of print } 

7 , Monographs on Agricultural Co-operation in Various Countries, Vol. I (1911,121 French, 

457 PP-, and in English, 451 pp., Svo).... (out of print ) ' 

Do. Voi. II. (In French, 1914, 238 pp., and in English, 1915, 213 pp., 8vo).Frs. 3.50 i 

3. An Outline of the European Co-operative Credit Systems (Second Edition, 1913,72 pp., Svo) » 0.50 ’ 

4 . V organisation de la statistique de la cooperation agricole dans quelques PAYS. ‘ 1 

(1911, x6o pp., 8vo) * ... (out of print ) i 

5. I/ASSURANCE-GR&LE DANS QUELQUES PAYS et SES PROBLfeMES. (1911, no pp,, 8vo) ..... (out of print } , 

6. Agricultural Credit and Co-operation in Italy : Short Guide to Rural Co-operation [ 

in Italy (1913, in English, 35 pp. and in Italian, 34 pp., Svo) ... (out of print } f 

7. La crise alimentaire en Suisse et l"action exercee par l’Etat pour la surmonter(T he Food : 

Supply Crisis an d State Action to Overcome it). (1920, in French and in Italian, 26 pp.,8vo) Frs. 1.00 j, 

8. The Agricultural and Economic Development of Brazil (1921, in English, French and i 

Italian, 24 pp., 8vo). » 1.00 ] 

9. Settlement and Employment on the Land of Discharged Sailors and Soldiers in j 

England and Wales. (1921, in English, 18 pp., and in French, 19 pp.; llluslr.; Svo) . » 1.00 

to. Profit Sharing in Agriculture in Great Britain and Ireland (1921, in English, 

24 pp., and in French, 27 pp., 8vo). » i.op j 

xi. W. T. Jackman: Rural CreditsinCanada( 1922,in English, 19 pp.,andinFrench, 21 pp.,8vo) * t.oq j 

12. M. Tcherkinsky : The Landschaften and their Mortgage Credit Operations in f ' 

Germany (1770-1920) (1922, in English, 90 pp., in French, 94 pp., in Italian, 92 pp. [ 

and in Spanish, 92 pp,, 8vo).*. * 3.00 ' 

13. G. Cost \nzo : II credito e la cooperazione agraria in Italla nei prowedimenti 

di guerra (War Measures relating to Agricultural Credit and Agricultural Co-operation l 

in Italy). (1922, 73 pp., 8vo).... » 3,00 J 

14. G, Perris: Lo sviluppo della cooperazione in Giyppone . (The Development of I 

Co-operation in Japan). (1922, 62 pp., Svo).... » 3.00 j, 


® Other publications, 

1. L'Insxstut International ©’Agriculture, son organisation, son activity, ses rSsultats 

(The International Institute of Agriculture : its Organization, Activity and Results), (1914, ' 

in English, 46 pp., in French, 44 pp., in Italian, 44 PP- and in Spanish 46 pp.; illustr,; 8vo) Fra. 14$# 

2 . Louis-Dop : L’cruvre de l’Institut International ©"Agriculture (The Work of the Interna- 1 ft 

tional Institute of Agriculture). (In English, 1918, 127 pp., in French, 1918,127 PP*, in Italian, , , if 

1919, 128 pp, and in Spanish, 1919,132 pp.) . * .... ...» » $.00 

NOTE. , rf ' j 

(1) All subscriptions and remittances for the Institute’s publications should be made either directly to the J 

International Institute of Agriculture, Subscriptions and Publications Department — Villa Umberto I j 
Rome, 10 (Italy) or to the principal booksellers. ^ 

For Great Britain and Ireland, subscriptions to the Bulletins I, 2, 3, 4 and remittances for the Year Bool* ,) 
are also received at the Ministry of Agriculture and Fisheries, 10, Whitehall Place, London,jSL W.L.I 

(2) The prices quoted include packing and carriage. All our publications are despatched on receipt "of ppraj^j 

order or cheque. , t ^ \ 

(3) Despatch is made with every care and punctuality, but unregistered volumes travel at consigne^%' 

(4) To avoid loss, for which the Institute does not hold itself responsible, an, additional amount :o£ So- 
















































INTERNATIONAL INSTITUTE OF AGRICULTURE 
Bureau of Agricuwural Inteixigence and Feant Diseases 


INTERNATIONAL REVIEW 
OF THE SCIENCE 

AND PRACTICE OF AGRICULTURE 

* 

MONTHLY BULLETIN 

OF AGRICULTURAL INTELLIGENCE AND PLANT DISEASES 

YEAR XIII - No. 5-6 MAY-JUNE 1922 



ROME 

feinting office of the institute . 
1922 



Publications of the International Institute of Agriculture, 


A. - MONTHLY PUBLICATIONS!, MltSri&wi nu& 

t. International Crop Rrport and Agricultural Statistics (Bulletin of Agricultural and — — 

Commercial Statistics), published in English, French, Italian and Spanish.(Each number cons¬ 
ists of three parts, each of about 30 pp.*8vo). (The years 1910-1911-1912 and Nos. x 9 2, of 
1913, are out of print) and Documentary Leaflets (1), published in English, French, 

Italian and Spanish, 8vo . . . . ... 3^*00 3.00 

a, International* Review of the Science and Practice of Agriculture (Bulletin of A gri - 
, cultural Intelligence and Plant Diseases), published in English, French, Italian and Span- 

! Igh. (Each number consists of about 150 pp., 8vo). (The years 1910 19x1*19x2 and 

; Nos, i , 2 of 19x3, an out of print) . . ..... 36«oo 5«°o 

[ 3* International Review of Agricultural Economics {Bulletin of Economic and Social 
| Intelligence ), published in English, French, Italian and Spanish, (Each number consists of 

about 80 pp., 8vo). {The years 1910-1911-19x2 and Nos. 1,2 of 1913, are out of print) » 36,00 5*00 
Subscription for all the above mentioned publications » 90.00 

(1) This publication (issued at irregular intervals) comprises the half yearly Statistical Notes on the Cereals, 
the International Trade in Concentrated Cattle Foods (yearly) and the International Trade in Fertilisers and 
Chemical Products used in Agriculture (yearly). The Documentary leaflets also supply statistics, from time to 
time available, as to production, trade and prices of various articles, 

B. — YEAR BOOKS . 

£, Annuaise international de statistxque agricole pour 19x0 (International Year Book 

of Agricultural Statistics, 1910). (1912).. ....... (out of print ) 

j, Do. Years 1911-19x2 (1914) and 19x3-14 (19x5)..Frs. 5,00 

; Do. Years 19x5-1916 (1927). » 10.00 

;' ,, Do. Years 1917-1918 (19x9).. . * ........... . a 15,00 

} , Do, Years 1919-1921 (1922, XCVI -f 741 pp., Svo.) . » 20,00 

a, Annuaxrr international de legislation agricole, i&*e annee, xgxx (International Year 

| ( Book of Agricultural legislation, 1st Year, 19x1). (1912). » 10*00 

| ■' , Do. 2nd Year, 1912 (1913) and 3rd Year, 19x3 (1914). » xo.oo 

f 1 - ’ Do. 4th Year, 19x4 (1915) and 5th Year, 19x4 (1915).. (out of print) 

| 11 1 Do, 6th Year, 1916 &917) and 7th Year, 19x7 (1918)...Frs. xo.00 

f, Do. 8th Year, 19x8 (19x9) and 9th Yeai, 1919 (1920). ....... . » 15,00 

1Do. xothYear, 1920 (1921) XDVII -f 862 pp., 8vo) . *.. » 30*00 

|,' , c. — OTHER PUBLICATIONS. — (a) Publications of the Library. 

11* Catalogue de la bxblxoth&qbb, Ann6e 1909. (356 pp. s 8vo). ... . . {out of print) 

158 * I*»TES REVUES EX JOURNAUX rBGULI&REMENT RE£US PAS LTNSTITUT. Annte X9X3. 

| v (86 pp., Svo) ..... {out of print ) 

! {b) Publications of the Bureau of the General Secretariat. 

1, Prof. A. Brutwni, Librarian: Ramassage et utilisation des dockets et r^sxdus pour 

11 / ', ' L*ALIMENTATION DE L’hQMME ET DES AN 1MAUX, POUR LES ENGRAIS ET LBS INDUSTRIES 
jr-, "'AGRICOLES (x914-1920) (Collection of Waste Materials and their Utilisation as Food for 
lV' Men and Animals, in the Manufacture of Fertilisers and in the Agricultural Industries) 

(1922. 336 pp., Svo)* ..... to, 20.00 

(c) Publications of the Bureau of Statistics, — (i) VaHom publications. 

» ^ORGANISATION DES SERVICES BE SXATISXIQUB AGRICOLE DANS LES DIVERS PAYS. Vd. I* (ipIO, 

446 pp. with tables in addition to the text, 8vo) ... (out of print) 

|;f o , Bo. Vol II (1913, 146 pp., 8vo).... Frs* 3.00 

Kecubil BE COEFFICIENTS et d*£qu!valences (Collection of Coefficients and Equivalents). 

(Fourth Edition, 1922, 191 pp., x6mo).. ........ n 5,00 

Ifr; it . (2) Monographs {New Series )» 

)h ^organisation^ de la statistique dd commerce exterieur en italxe (Organization of 

the Statistics of Foreign Trade in Italy). (1913, 190 pp., Svo). prs, 2.00 

.jjjt'J&B, 'MARcmfe DES c^rAales d^nvers (The Antwerp Com Market). (19x3, 64 pp., Svo) ... » xloo 

^ Xes. bourses des produxts agricoles de Hambourg et Budapest (The Agricultural Pro- 

bfCvdace Exchanges of Hamburg and Budapest). (19x3, 63 pp,, 8vo) . .. a 1,00 

t MAECH6 DES cArEales db Rotterdam (The Rotterdam Com Market), (19x8, 83 pp„ 8vo, 

diagrams) .... . . » 3,00 

I " SUR LES STATXSTIQUBS DU COMMERCE EXE&RXBUR DANS LBS DIFP&RENXS PAYS: PubUca- , 

statlstiques, territoire, sortes de commerce, provenance et destination des mar-' 

(Notes on the Statistics of Foreign Trade in the Different Countries: Statistical Pub* 

Territory, Kinds of Trade, Source and Destination of Goods). (19x4, 96 pp., 8vo) * # 2 ,oo 

AGRICOLE DU TERRITOIRE DES DIFF^RBNTS PAYS (Areas UHdef CtOUS ill th#> 



























In quoting articles, please mention this REVIEW. 


CONTENTS 


First Part:, ORIGINAL ARTICLES, 

M. Mat. — Improvement in Administrative Methods in the Belgian Ministry of Agricul¬ 
ture Brussels.... Page 6x6 


Second Part: ABSTRACTS. 

AGRICULTURAL INTELLIGENCE, 

i. — General information. 

Agricultural Instruction, — 534. Opening of an Autumn School for Sh^ffifpds at Ram- 
bouillet, France. 

Agricultural and Forestry Research and Control. — 535. The Botanical Re¬ 
search Station in Denmark. 536. — The Forest-Research Stations in Demmark, 537, 
— Two Cider-making Stations: The Fermentation laboratory and Central Cider 
Brewery at Ettelbruck (Grand Duchy of Luxemburg). — 538. Accuracy in Experiments 
carried out at the Danish State Experiment Stations with Vaiieties and Strains of Roots. 

II. — Crops and cultivation. 

a ) General. 

Agricultural Meteorology. — 530. Influence of Temperature and Rains on the Maize 
Yield in Argentina. — 540. Influence of Rain on the Hay-Crop of certain Forage- 
grasses at Svalof, Sweden. — 54x. Present Phase of Protection against Frost by means 
of Fumigation in the “ Grand Valley ” of Colorado. 

Soil Physics and Chemistry. — 543. Clay as an Ampholyte. — 543. Partial Sterilisation 
of the Soil by means of Arseni ate of Soda. 

Manures and Manuring. — 544. Fertilisers in Spanish Agriculture. — 545, Inoculated 
Leguminous Plants as Nitrogenous Fertilisers. — 546. Tobacco Refuse as a Fertiliser, 
— 547. Experiments with Potash Fertilisers in the United States.— 54 8 - Experiments on 

the probable Effect produced by the Addition of Sulphur to the Soil. 
w 

INTERNAT. INST, of AGRIC. Intemai, Review of Science and Practice of Agriculture* 
Year XIII, No. 5-6 Rome, May-June, 1922. 




II 


CONTENTS 


ft) Special. 

Agricultural Botany, Chemistry and Physiology of Plants. — 5-10. Distribution of 
Manganese in the Organism of the Higher Plants. — 550. Chemical Composition of Diss 
Ergot and Oat Ergot. — 551. Methods of Colloidal Chemistry in Plant Physiology 
Sensitiveness of L,upins to Alkaline Earth Metals. — 552. Influence of Mechanical Pressme 
on the Growth and Structure of Wood. — 553. The Multiplicity of the Species of Ra 
dicular Bacteria in Plants observed by means of serological Processes. 

Plant Breeding. — 554. Improvement of the “ Civitella ” Variety of Wheat by Individual 
Selection in Tuscany. — 355. “ Rubin”, an early Spring Wheat for Central Sweden 
obtained by Crossing the Native Dala Variety with Kolben of Svaldf. — 556. Orion of 
Svalof, an early black Variety of Oat for the Norrland obtained by the Cross Ifigowo 
0668. — 557. An Enumeration of the dominant Characters of Barley. — 558. Beha¬ 
viour of the Character “ Ramified Female Inflorescence ” in the Cross with Maize- 
Plants having normal Ears. — 559. The Improvement of the Oil-Bearing Sunflower 
by Selection, in Bulgaria. — 560. On the Advisability of Selecting the Native Tobaccos 
in Bulgaria. — 561. Difficulties arising in Experiments on the Improvement of Fruit- 
Trees by means of Crossing and Selection. — 562. The Possibility of Transmitting by 
Vegetative Propagation the Character of High Productivity in certain Apple-Trees. - 
563. Means of obtaining by suitable Crossing, Varieties of Grapes without Pips. 

Cereals and Deguminous Seeds. — 564. A Monograph on the Wheat Plant. — 565, The 
chief causes of thelow Yields of Maize in South Africa and possible Means of Improvement. 
— 566. An Experiment with Sorghum vulgare from the Bombay Presidency, in Sin¬ 
gapore. 

Forage Crops, Meadows and Pastures. — 567. Sugar Sorghum, a good rust-resistant 
Feed. — 568. Star Grass (Cynodon plectostachyum ), a valuable Fodder Grass in South 
Africa. — 569. Cultivation and Forage Value of the Velvet Bean {SUzolohrmn ilecrin ■ 
giavmm) in Rhodesia. 

Fibre Crops. — 570. A new Flax Seed in Ireland giving an exceptionally high Yield of good 
Quality Fibre. — 571. Note on the Culture of the Cotton Plant in Tunisia. — 5 72. Cot¬ 
ton Ratooning Experiments in South Africa. „ , 

PLANTS Yielding Oils, Dyes, Tannins, etc. - 573. Cultivation of Coconut Palms and 
Production of Copra in Dahomey, French West Africa. — 5 74. The Tannin Content of 
some South Indian Wattles {Acacia spp.). 

Rubber, Gum and Resin Plants. — 575- On the Influence of Tar on Hevea Bark. 

Stimulant, Aromatic, Narcotic and Medicinal Plants. — 676, Cacao Cultivation in 
Grenada. — 577. Cinnamon: Sources, Production and Trade. — 378. Effects of Ctt- 
curbiia Pcpo Seeds on Kidney Excretion. 

Horticulture. — 579. The Utilisation of Paper Mulch in Pine Apple and Sugar Cane Cul- 
tivationin Hawaii. — 380. The Cultivation of Blueberries (Whortleberries) (Vaccinimn 
spp.) in the United States. — 5 8 r. Cultivation of the loganberry in France. — 582. Gru„ 
mineae and other Dawn Plants Resistant to Drought. - 383. Flower Bulbs on the 
French Riviera, 

Fruit Growing. 584. The Cultivation of the Date Palm in Mesopotamia and Investiga¬ 
tions as to the Yield. 

Vine Growing. — 5S5- Factors influencing the Increase in Grape Yield in Western India, — 
586. Grape preservation in Almeria: Cultivation and Preservation Experiments made 
in Italy. 



CONTENTS 


Forestry. - 587. Forestry Journal, Forestry, Timber-Trade and Wood-Working Industries 
Journal and Serials. — 588. Forestry in the Straits Settlements. - 589. Experiments 
in the Preservation of Acorns and Beech-Mast m Denmark. 


III. — IylVFSTOCK AND BREEDING. 

a ) General. 

Hygiene. — 590. Plants Poisonous to lyive-Stock. — 591. Is the Sorrel Dock (R-umex 
Acetosa ) Poisonous to Cattle ? •— 592. Observations on the Treatment of Puerperal 
Infection in Domestic Animals by Treatment with Iodide of loduretted Potassium. — 
593 Notes on Contagious Abortion in Female Asses and Mares. — 594 Horse Pest. — 
595. New Endoscopic Methods for the Examination of the Horse. — 596. The Simul¬ 
taneous Method of Inoculation with Anti-Rinder Pest Serum. — 597. On an acute 
and epidemic Form of Parenchymatous Hepatic Inflammation in Sheep. 

Feeding. — 598. The Use of Calcium Salts in the Feeding of Animals. — 599. Boiled Cot¬ 
ton Seeds as a Stock Feed. 

Stock Breeding. — 600. Variability in Domestic Animals and the Value of Statistics iii 
Researches connected with Stock Breeding. Part II. — 601. The Mating of nearly- 
related Cattle. 

Stock raising. — 602. Bill for the Improvement of Agricultural 14 ve Stock in England. - 
603, Thirty Years Experimental Stock Breeding in Utah. 


b ) Special. 

Horses. — 604. Breeding Morgan Thorough-Breds on Government Farms in the United 
States. — 605. Trade in Irish Horses. 

Cattle. — 606. Frisian Cattle. — 607. The dual Purpose Shorthorn Breed. — 608. Com¬ 
parative Study of Maize Silage and Sorghum Silage for Fattening Cattle. — 609. Silaged 
Forages for Milcli Cows, in Great Britain. — 610. Studies made at the Maine Agricultural 
Station (United States), on the Eaclic Secretion of different Breeds of Cattle. — 6n. The 
Period of lactation as a Factor in the Variation of the Percentage of Fat in Cow’s Milk. 
— 612. Butter Production Records for the different Breeds of Milch Cows in Kansas. 

Sheep. — 613 The Herdwick Sheep, a good Breed for poor Mountain Eands. — 614* In¬ 
tensive Feeding of Ewes at I f ambing Time and other Means of increasing the Production 
of Eanibs. 

Pigs, — 615. The Improved German Pig as a Means of improving Swine in the Province 
of Gorizia, Italy. — 616. The Influence of Age upon the Fertility of Sows. — 6x7. Oats 
as a Pig Feed. 

Poultry. — 618. Four new Breeds of Fowls. — 619. The Croad Tangshan Breed of Fowl. — 
620. The Treatment of contagious Entero-Hepatitis in Turkeys with Ipecacuanha. — 
62 x. Inlierilance of silky Plumage in Fowls. Historic Account and Description of the 
Sporadic Appearance of Individuals with silky Plumage among normal Birds and theft 
genetic Relation. — 622. The respective Influences of Cock and Hen in Egg Production.— 
6 z$. The Dryden Method of choosing laying Hens. — 624. The Duck as an Egg-Uayer. 



IV 


CONTENTS 


Beekeeping. — 625. Bee-Keeping in Rhodesia. — 626. Experimental Centre in the Shell sand 
Isles for rearing the Pure-Bredj Black, Scottish Bee. — 627. The Melilots as Honey- 
Bearing Plants. — 62S. Bee Diseases in Michigan. 

Various animals. — 629. The Rearing of Reindeer in Canada 


IV. — Farm engineering. 

Agricultural Machinery and Implements. — 630. Co-operative Societies for the Use 
of Machinery and Materials used in Mechanical Tillages, for the Assistance of German 
Agriculture. — 631. Schmidt Tractor, specially constructed for Marshy Ground. — 
632. — Apparatus for extracting Oily Matter by Ethyl Trichloride. 


VI. — Agricultural Industries. 

industries depending on Plant Products. — 63 s. Relation between the Nitrogenous 
Substances in Barley and the Value of Barley in Brewing — 634. Utilisation of Tobacco 
Wastein the Manufacture of Nicotine Extracts and for Fertilising Purposes Experiments 
in South Africa. — 635. Some Factors affecting the Quality of ripe Olives sterilised 
at high Temperatures. — 636. Rubber Latex for Paper Making. 

Industries depending on Animal Products — 637. Investigations on Milking Machines; 
their Efficacy, Advantages in Labour Saving, and their Sterilisation, — 638. Investiga¬ 
tions on the Chemistry of Milk and Dairy Products, made in the United States. — 
639. Investigations on the Bacteriology of Milk and Dairy Products, made in recent Years 
in the United States. — 640. Influence of Surroundings and Temperature of Incubation 
on the Bacterial Count of Milk. — 641. Variations of certain Characters of the Fatty 
Matter in Buffalo and Cow-Millc corresponding with Change of Season and Feeding. — 
642. The reciprocal Application of the Numerical Indices of the Characters of the Fat 
in Cow Butter and in “ Ghee ” (clarified Buffalo Butter). — 643. Manufacture of Cheese 
of the Roquefort Type with Cows Milk in the United States. 


PlfANT DISEASES. 


I. — General information. 

Legislative and Administrative Measures for the Protection of Crops. — 644. De¬ 
cree of December 21,1921, No, 15198 sanctioning the Regulations relating to Plant Di¬ 
seases in Brazil. — 645. Decree of January 26, 1922 prescribing the Measures of Control 
of Diseases and Animal Parasites of Plants in the Regency of Tunis. 



CONTENTS 


V 


III. — Diseases due to fungi 

BACTERIA AND OTHER BOWER PLANTS. 
a ) General. 

Resistant Plants. — 646. Persian “ BIaek-\Vlieat ” ( Tnticum dicoccum var persicttm 
resistant to Fungus Diseases. — 647. “ Rubin ” an early, rust-resistant Spring Wheat, 
for central Sweden. 

Means of Control. — 648. Sugar-Sorghum and its rust-resistant Qualities — 649. Use 
of “ Cambisan ” in the Control of various Fungus Diseases of Rubber. — 650. Means 
of Fungus Prevention in the Preservation of Acorns and Beech-mast 


b) Special.- 

Parasitic Diseases of Various Crops — 651. Bacterium flaccumfaciens 11. sp. injurious 
to Beans in South Dakota. — 652. Potato Disease in Argentina. — 653. Peronospora 
Trifoliorum found in Italy on Eucerne of Argentina Origin. — 654. Botrydiplodia Theo - 
bromae , a Deuteromycete injurious to the Cotton Plant ( Gossypium punctatum) in Da¬ 
homey. — 655. Diseases and Pests of Cinnamon in Ceylon. — 656. The Mucedmea, 
Botrvtis vulgaris on the ornamental Eiliaceae, and in its latent Form on Rose Bushes 
in Italy. — 657. Cytosporma ctt riper da n. sp. a Deuteromycete destructive to Orange, 
in Italy. — 658. Tncothecium candidum, a Mucedinea, injurious to Apples in Italy. — 
659. Dothiordla Sanninh 11. sp, a Deuteromycete causing Scab (** Rogna ”) on Pomegra¬ 
nates in Italy. — 660. Fungi injurious to the American Grape in Sicily. 


IV. — Weeds and Parasitic Flowering Plants. 

661. — The Macrolepidopteron, Papilio leratii, a natural Means of controlling Asclepias 
curassavica, a Weed growing in New Caledonia. 


V. — Injurious insects and other bower animaes. 

Generalities. — 662. Biological Observations on the Earvae of the Coleopteron, Tern- 
brioides mauritanicus. — 663. Scale Insects observed on Orchidaceae in Colorado. — 
664, Insects injurious to Crops in Brazil. 

Means of Control. — 665. The Introduction into Italy of the Hymenopteron Aspidioti - 
phagus lounsburyi , an endophagous Parasite of the “ bianca-rossa ” of citrus Trees (Chry~ 
somphalus dictyospermi). 

Insects etc* injurious to various Crops. — 666. South African Maize Pests. — 667. Pests 
of Sorghum mlgare, in India. — 668. Insects Injurious to Sainfoin, in Sicily an$ Tu¬ 
nisia. — 669. Heliothis armigera (Cotton boll-worm) a Macrolepidopteron causing Biunage 
in ratooned Cotton-fields in South Africa. — 670. Homalonotus coriaceus , injurious to 
the Coconut Palm in Brazil. — 671. Pests of the Cacao in Grenada.— k 672. Gtyphodes 



VI 


CONTENDS 


unionalis a Microlepiclopteron destioying Jasmine in the Department of Var. — 
673, Eviophyes spp,, Mites Injurious to the Fruits of the Fig-Tree and of Kith ns new to 
California. — 674. Pests of the Date-palm in Mesopotamia. — 675. Observations on an 
Affection of the Date Palm known under the name of “ Doud ” in North Africa. — 
676. The Fir-Needle Beetle ( Polydrosus pilosus) , in Switzerland. — 677 - The Grey 
Pyralisof the Inarch (SleganopHcha pimcolana), injurious to the Siberian Pine and the 
Mountain Pine, in Switzerland, — 678. Damage caused by the “While Fir Beetle 
{Pissodes piceae) in Switzerland. 


EDITORIAL STAFF OF THE BUREAU OF AGRICULTURAL INTELLIGENCE 
AND PLANT DISEASES. 


Chief of Bureau : Dr. J ui.es-Mjchel Saulnier, 


Editors : 

Dr. Guido Bqrghesani, Chief R6dacteur. 

Prof. Giulio Trinchieri, Chief Ridacteur. 

Prof. Girolamo Azzi , Chief Ridacteur. 

Theodore Bigler, Lie. 6s Sc, phvs. et mat., 


i'^phief Ridacteur. 


Paul Castellan Ing, Agr. 

Dr. Francesca Doric. 

Margarite L. Yeo, DipL Hort. 8c 
Oxford Sc Reading. 


Th; Bureau assumes no responsibility with regard to the opinions and the results of experiments 
on mod In this Review, 

The Editor's notes are marked (Ed.,. 



YEAR XIII — NUMBERS 5-6 


MAY-JUNE 1922 


INTERNATIONAL INSTITUTE OF AGRICULTURE 
Bureau of Agricultural Intelligence and Plant Diseases 

INTERNATIONAL REVIEW OF THE SCIENCE 
AND PRACTICE OF AGRICULTURE 

MONTHLY BULLETIN 

OF AGRICULTURAL INTELLIGENCE AND PLANT DISEASES 


FIRST PART 

ORIGINAL ARTICLES 


Improvement in Administrative Methods 
in the Belgium Ministry of Agriculture 

by M. Mat. 

Technical officer in ihc Ministry of Agriculture, Brussels. 


The public services are as a rule the object of much adverse criticism. 
Wrongly or rightly the public accuses then of being insatiable ogres 
who devour a large part of the revenue ; complaints are made of the great 
number of officials and their inadequate output, of official delays and red 
tape, — in short, all possible shortcomings are laid to their charge. In 
Belgium they have not escaped from this chorus of criticism and attack. 
Are we therefore justified in concluding that the services are in fact not 
up to their work, or is public opinion in the wrong ? The truth, as is so 
constantly the case, is not to be found at either of the two extremes, but 
somewhere midway between them. Undoubtedly these services stand 
in need of certain reforms. In the absence of a well matured and harmo¬ 
niously balanced programme, they seem often to be travelling without 
any definite direction. Their working methods are not the best adapted 
for modern requirements, they are insufficiently clastic and progress is 
too slow. The methods employed in the recruitment of officials do not 
always exact the required guarantees and the better elements do not 
receive the encouragement they deserve. 

Several prominent men have recently undertaken the laborious and 
thankless task of analysing in detail the deficiencies’-of administrative 
systems, of investigating the causes and indicating the remedies. Whilej 
in France M. Fayol was publishing his remarkable treatise on adminis¬ 
trative theory, M. De Vuyst in Belgium, during the German occupation, 
was devoting himself to similar work. Immediately following on the Ar- 
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mistice, M. DE Vuyst was put in charge of the Second Branch of the Gene¬ 
ral Administration of the Ministry of Agriculture, and so obtained an 
opportunity for putting a new administrative method to the test. 

Before examining this method in detail it is interesting to note the 
mission and function of this particular Department. It has the charge 
of all forms of agricultural instruction and propaganda. For carrying 
out its duties, provincial staffs have been set up, including agricultural 
experts and agricultural household economy instructors and horticultu¬ 
ral advisers, whose-duties consist on the one hand of giving instruction to 
farmers -and their wives on technical and practical questions, and on the 
other of keeping the Central Administration well informed as regards 
the general agricultural position and the forms of encouragement that 
should he granted. 

The Administrative Department therefore forms a lend of centre 
receiving and coordinating reports from its outside officers, while in turn 
it issues commendations and advice which are the results of the exam- 
mination of the questions submitted to it. Its work is obviously of ex¬ 
treme importance and any improvement brought about in any one of 
its activities cannot fail to have far reaching results. 

The method introduced by M. De Vuyst into his office is based on a 
recognition of the 5 chief functions of administration, viz : foresight, orga¬ 
nisation, executive work, coordination and control. These 5 factors 
should function simultaneously in order that the system may give the 
best results. The following is a description of the way in which these 
principles have been applied in M. De Vuyst's department. 

Foresight. — Formerly, administrative bodies had no well defined 
programme; instead of anticipating, they rather waited on events, and 
their action was rather curative than preventive. 

As a result of this absence of programme, the development of the 
different branches of a single administration was proportioned not to the 
real place which each should occupy in relation to the whole, but to the 
intelligence and activity displayed by the individual chiefs. It followed 
that in the long run, subordinate services tended to absorb funds, staff 
and accomodation out of all proportion in relation to other services of 
much greater importance. 

There is nothing of this kind to be found in the office of M. Dk Vuyst, 
who/ immediately after the Armistice, initiated and developed a 
programme of work extending over a period of three years and including 
54 specific points. All the officials without distinction were invited to 
collaborate in the working out of this programme, which has been so far 
realised that by the end of December 1921, a new set of developments 
had already been planned. Included in the work that has actually been 
accomplished, the following are especially worthy of mention ; the estab¬ 
lishment at Ghent of an (f Institut agronomique flamand the esta¬ 
blishment of an " Institut superieur d’agriculture ” for young women rural 
workers at Faeken; the organisation of a service of agricultural household 
science advisers, whose duties towards the women on the farm are parallel 




&G. i. — Numbers of books and periodicals issued by the Control Library, 














Fia, 2, Amounts credited to agricultural and other forms of technical instruction respectively in 1920 and in 1921, 
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with those of the male State experts towards the farmers themselves • 
the revision of the laws with regard to agricultural education; the im- 



Fxc. 3 — Position of intermediate and technical agricultural 
education in 1919 and in 1921. 


mediate increase in agricultural production, by means of trials of improved 
seed strains and fertilisers, direct appeal to the farmers, pamphlets on 
seed selection etc. 

The new programme makes special provision for the extension of 
technical agricultural instruction after the school age ; the establi^nent 
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of a loan service of agricultural films and slides, and the encouragement of 
the publication of good agricultural manuals. 

This programme is posted up in all the offices, so that the officials 
have it constantly before their eyes. 

Organisation-. — By the application of the principle of the division 
of labour, the instructional service has been subdivided into sections and 
sub-sections, each dealing with some special branch. 

The composition of the staff is so regulated that if the chief has to be 
away, there is always some one to take his place in the office. Visitors 
are therefore always sure to obtain the information that they require. 

The duties of each official are fixed with regard to his special know¬ 
ledge, aptitude and previous experience. 

The chiefs of the services carry out inspection in the country for two 
da}-s in the week and are in their offices for the remaining four. Hence 
an inspector is always at the same time an administrator, so that he can 
be sure that any course of action suggested to him by his visits on the spot 
will be carried out in accordance with his wishes. 

Executive work. — One of the great evils from which adminis¬ 
trative offices used to suffer consisted in the too frequent changes in the 
duties assigned to the officials. With the appointment of a new Chief, 
important modifications were introduced into existing staffs and duties 
were redistributed. Sometimes these changes were solely inspired by pol¬ 
itical or personal considerations. An element of permanence is important 
in official life by reason of its value in producing officers with special 
knowledge and experience. Another evil was to be found in the indifference 
which the chiefs too often showed their subordinates whose output they 
made no effort to increase. It was even fortunate if they did not 
actually suppress all initiative. 

In the 2nd Branch of the Ministry, various methods have been adopted 
for increasing output. Members of the staff are given books that will 
be valuable to them from the point of view of their administrative and 
technical instruction. Among these may be mentioned : Pavoi/s “ Ad¬ 
ministration industrielle et generate 99 — Marden's ” I/employe module " 
— Lecensier’s, “ L,e bon sens” — Dr. Eaur’s, <f Une politique agraire 
suisse ” — “ Mon Bureau ” (a French review), etc. 

In addition, the staff were invited to make full use of the central 
library of the Department, an invitation which was warmly accepted. 
A chart which was exhibited in the library and is reproduced here shows 
that the issues of new books and reviews increased from 7075 in 1920, to 
11,509 in 1921 (fig. I, p. 617). 

The Minister, Baron Ruzette, in his determination to increase the 
efficiency of his staff, arranged for their benefit a course of agricultural 
administrative law and accountancy. 

Promotion to the higher appointments which formerly fell to a senior 
member of the staff, will in the future be given only to such officials as have 
shown distinct evidence of knowledge and capacity. 

With this object in view, an examination of the candidates for the 
grade of Chief of Section has been organised. 
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Co-ordination. — In order to secure unity in action and control, 
and to avoid overlapping and waste of energy, the Chief of the Depart¬ 
ment holds a meeting of his colleagues every time that important problems 
come up for solution, or a new principle is introduced. In this way the 
system of water tight compartments which was so highly favoured in old 
time offices disappears. 
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Fi<». 4. — Work done by the central administrative Staff, 


Apart from these occasional meetings, the Director General holds a 
conference at the beginning of each quarter, in his own office, in which 
all members of the staff without distinction take part; each is invited in 
turn to give an oral description, of his personal share in the work and the 
points which he considers to be his special province. He calls attention 
to any shortcomings which he has noted and the reforms which should be 
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adopted. Similar reunions have been organised in the provinces for the 
members of the external staff. 

Control. — Administrative checks on the work of the different 
officials and services, both at the Central Office and outside, are chiefly 
carried out by means of charts, diagrams and graphs. By this means it 
is possible to obtain at a glance, without recourse to ponderous and often 
dusty files, an idea of the position of any given question, the points 
upon which activity has been specially concentrated and points that may 
require attention in the future. In this way, and very simply, practical 
effect is given to a favourite maxim of Napoleon's : “ A simple sketch 

tells me more than a report. ” 

These charts are of very special interest. To quote some of the most 
striking, fig. 2 (p.618), shows the share of the Agricultural Budget in 
the General Budget for the country in 1921: viz. 23 million francs out of 
3 802 million, or barely the 150th part, a share which is obviously too small 
when one considers the encouragement that should be given to agricultu¬ 
ral production whose importance is higher than that of all the other indus¬ 
tries taken together. 

Big. 2 shows also the marked disproportion which exists between the 
sums voted for agricultural and industrial instruction respectively : viz. 
3 630 000 francs. Herein lies the explanation of the fact that industrial 
instruction which is the more highly favoured, is about to be substituted 
for agricultural instruction in several of the “ ecoles libres ", i. e. “ non- 
provided schools ", (fig. 2, p. 618). 

A third chart shows the position of intermediate agricultural and tech¬ 
nical instruction in 1910 and 1921 (fig. 3, p. 619). 

Figure 4 (p. 621) refers to the work of the staff at the central office. 
It shows, month by month, the average time required for the completion 
of a special task, the output per man and per day, and also of the section 
as a whole. - 

The diagram that deals with the State agricultural officers shows for 
each individual, in descending order, the number of meetings held, lessons 
given in schools, letters of advice to farmers, temporary courses started, 
and schemes of propaganda carried out. (fig. 5, p. 623). 

From this instructive diagram it is possible to estimate the work 
performed by each individual and tins information when completed by 
inspector's reports, makes it possible to estimate the value of each man's 
work. It may be noted in passing that since the establishment of this 
form of check the output has been nearly doubled. 

Another diagram which refers to the work carried out by the women 
advisers on rural household science, shows at a glance the progress made in 
1921 (fig, 6, p. 624). 

There is also a wall map of Belgium showing the various places visit¬ 
ed by the agricultural staff in the space of twelve months. As they 
are bound by their instructions to visit each commune in their district 
at least once a year it is easy to see how far these instructions have been 
carried out, 
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There are also a number of other equally interesting charts and it is 
certain that definite results have been obtained as a result of the adoption 
of the new administrative method which is here described in detail. 

If all administrations, both private and public, worked on similar 
lines the vexed problem of reform would be in a fair way to solution. 


Work done by the Women household economy advisers , teachers and assi slants . 
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534 - Opening of an Autumn School for Shepherds at Rambouillel, France.— 

ILvucoN, P., in Cowplt'S roHchia do V Academic dW\rt culture de Fra nee, vol. YllI, Ko. 5, 
pp. io7 *rx|. Fans, Feb. 1 1022. 

In accordance with a scheme piepared by MM. Dechambre, Moussu 
and the author, the Academy of Agriculture (“ Academic dAgriculture ”) 
issued in 1920 the following recommendations for the improvement 
of the head of sheep : 

1) Concessions of several thousand hectares should be made to 
colonists for sheep-rearing in North or West Africa. 

2) One or more institutions for the technical study of sheep-rearing 
should be founded in France and North Africa : for instance in France at 
Rambouillet, for theoretical study : in North Africa on large holdings for 
practical work. 

These recommendations are about to be realised, and the North 
African colonies to which they had been sent, have accepted them in 
principle. 

By a decree dated 30th December 1921, the Ministry of Agriculture 
has decided to found a seanmal school for shepherds, as an annexe to the 
National Sheep Farm at Rambouillet. The period of instruction has 
been fixed at 14 weeks, from September 15th to December 25th for each 
year ; half the period to be devoted to study and the other half to practical 
work on the sheep-farm. The pupils, who should have attained the age 
of 17, and have had some experience in agriculture, will be admitted after 
an examination on the subjects covered by the elementary school certi¬ 
ficate, The subjects taught will include elementary" French and arithmetic;; 
a course of zooteehuies as relating to sheep, a course in veterinary med¬ 
icine, dealing especially with the ailments of sheep and a course in wood¬ 
working. 

The staff of the school includes the Director, the accountant and the 
master shepherd of the Farm, whose respective duties are : superintendence, * 
instruction in French and arithmetic, and practical work; a veterinary 
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surgeon or superintendent of studies or assistant from the Veterinary School 
of Alfort who will give instruction in veterinary science, and a headwork- 
man who will be in charge of the manual training in woodwork. 

F. D. 

535 - The Botanical Station at Maison Carrie in Algeria.— Trabut, e. ami marie, r., 
in Revue de Botanique appliques et d' Agriculture colonials, Year II, No. 7 ,1 >1>* fi6-9:1. Paris* 
31st March 1922. 

The Botanical Station was transferred from Rouiba to Maison-Carree 
in 1906. The former Station at Rouiba, founded in 1894, was utilised for 
ampelography and viticulture. The Botanical Station covers an area of 18 
hectares. It serves as a experiment field for botanical research as applied 
to agriculture in North Africa. The research work is under the direction 
by the Botanical Department of the Central Government. The branches 
of enquiry followed for the last 20 years include : the introduction of use¬ 
ful plants ; production of new forms by crossing and selection ; testing of 
plants produced or introduced ; improvement of plants, obtained for 
cultural experiments or scientific research. Experimental farms receive 
the plants obtained and control results by extensive culture, increase the 
seed output and facilitate propagation. 

Every year about 100 cereals are sown, hybridised and selections made, 
among the chief objects being to strengthen resistance to rust. 

The number of forage plants is considerable. A large number of varieties 
of Medicago saliva show very different qualities. A species of lucerne from 
Peru makes growth a month later in autumn, and also a month earlier in 
spring ; for the district along the coast with a mild winter, it seems possible 
to obtain a perennial or almost perennial variety. After a study of the 
Medicago saliva the Director of the Station has come to the conclusion that 
this cultivated variety is a hybrid between Medicago getula , which grows wild 
in North Africa and M. falcaia. A special feature in the wild variety is its 
capacity for producing rhizomes branching out from the central root; 
this wild lucerne crosses readily with the cultivated variety, the results 
being very varied and better able to resist drought, especially in the 
plains. The Gramineae studied are numerous ; among the native varieties, 
Phalaris take a prominent place. A hybrid of Phalaris nodosa, probably 
a cross with Ph. truncate , has been named Ph. stcnopiera Hackel; it makes 
an excellent winter feed; its growth is remarkable and it affords 
excellent pasture and lives longer whereas the other varieties are very early 
affected by rust. 

The Station has drawn attention to an annual and non spreading 
variety of the Aleppo sorghum which, under the name of “ Soudan Grass ", 
has become a summer feed. This Graminea has been called Holcus exi- 
guus by Eorskall, and two varieties are cultivated: the typical and the large 
Soudan variety as classified by Hacked (. Monogr . Phan. p. 504). The 
first has been named “ Tunis grass ” by. the Americans, who received 
it from the Botanical Station and confused Tunis with Algiers, the second, 
“ Soudan Grass The botanical description of this sorghum is merely 
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a variety of the Aleppo sorghum, but the Aleppo sorghum is a pest among 
crops, whereas the small sorghum is an excellent forage plant. The 
Station has introduced and is growing Pennisetuni purpnreum (“ Elephant 
Grass”, “Napier Grass”) from Rhodesia, a prolific feed forage plant, and 
P. Meskeri , a similar variety more resistant to drought. Japanese Mis - 
chantlms condensatus Hackel gives a plentiful forage yield on the experi¬ 
mental ground at “White harm” in a salty soil. The small Japanese 
sugarcane on the same farm has yielded 140 tons of green fodder per 
hectare. The Sacchanim biflomm of Forskauu does very well for fixing 
extensive dunes or forests in the department of Oran. 

The numerous varieties of Trifolium alexandrinnm have been studied, 
and as a result of experiment a variety has been produced which is resist¬ 
ant to a fall in temperature below 9 0 , and is to-day extensively and profit¬ 
ably grown in North Africa. 

A native Melilot classed by Pomei, as Melilotus macrostachys, belong¬ 
ing to the Gussone M. infesians variety and identical with M. segetalis 
Brot. fl. lus. has been grown as an excellent winter feed or as a green 
manure for orangeries, especially those on clay soils. 

Commercial varieties such as tobacco, cotton, sisal-hemp and fever¬ 
few (Spanish camomile) have been largely tested. 

Since 1907, when phylloxera was noticed at Algiers, American Vitis 
has been sown especially the two varieties : V. Berlandicri and V. Doaniana. 

Fruit growing is extensively carried on and there is an important 
plantation of fig-trees. Caprification has been closely studied and 
research work into the origin of the Ficus Carica is in progress. 

The principal varieties of the olive-tree have been collected ; they 
will shortly be transplanted to a special station for olive culture in fa¬ 
vourable surroundings. 

Ever since the Station was opened, research in various directions 
has been carried on in connection with Citrus and the Station has introduced 
the principal species and varieties for comparative study. Numerous 
hybrids have been produced or studied. Research work has also been 
done on varieties suitable for grafting. 

The Japanese medlar is well represented by the varieties introduced 
from Japan and America and by new growths. 

Numerous varieties of Diospyms Iiaki, D. sinensis , and D. virginiana 
are being studied. 

Psidium is also represented by several productive species. 

Among the Pninus, numerous varieties of the Japanese P. triflora 
should be mentioned, and of hybrids which find the Algerian climate very 
favourable ; these trees, which were first introduced in 1895, are begin¬ 
ning to yield fine fruit, which is on sale in the principal markets of the 
colony and fetches a high price. 

The genus Pyrus is largely represented by the principal wild Asiatic 
and European species. An important collection of cultivated varieties, 
mostly from the South of Europe (Portugal, Spain, Italy, Greece) has been 
formed. 

[8*5] 
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Mains also provides an interesting series of Asiatic and American 
species and cultivated varieties. 

The introduction of the Chinese Persica Davidiana has furnished an 
excellent peach-stock for grafting. The tree attains a large size at the 
Station and is free ffoni gum. 

x4 considerable area is devoted to Opuntia; the varieties include .sonic be* 
aring very good fruit with small stony seeds and others useful are as [orage. 

The pecan (Carya olivaciormis) which is highly spoken of by the Sta¬ 
tion, has developed well in a rather poor clay soil ; graftings have 
been made of the best varieties of large fruit bearers recently produced. 

Forest arboriculture is represented by a collection of willows for tan¬ 
ning ; Salix Hmnboldtiana, a very fine tree and well acclimatised, may 
be mentioned ; poplars are also to the front, especially Dope's Papains 
pekinensis, which has already been reproduced. A Mexican ash (Fraxinus 
Berlandierana) shows extraordinary growth and is in leaf all the year 
round. Melia Azedarach var umbraenlifera is also noteworthy. One of the 
most interesting trees is the “ tipa" (Tipuana Tipn) from Argentina with 
rapid growth and dense foliage, somewhat resembling that of the Pobinia 
and equal to lucerne as a feed for herbivorous animals. The Zdkawas , 
the Ulmus and the Celtis form interesting groups. Moms is represented 
by the Japanese Moms Kagaya , a very fine tree. Finally, the authors 
call attention to a certain number of hybrid Eucalyptus: x E. Tvahiitii 
Vilm ( botryoides X rostrata Trab.), x E. algericnsis Trab. (rostrala X ru- 
dis), x E. gomphocornuta Trab., etc. 

Similar research work is also being carried on in connection with 
garden crops and an important collection of artichokes has been obtained 
from seeds of South Italian varieties. G. A. B. 

536 - The Forest Research Station in Denmark. —• Oppermann, a., in im Fonfh^c 
Fors0.svaesen 1 Danmark , vol. V,No. 5, pp. 391-421,10 figs. Copenhagen, ujzi. 

During the period 1917-1921 (inclusive), the Department of Forest 
Research (1) has been entering on a new stage of development and has been 
re-organised on a wider basis. Thus in 1917 the post of Director became 
a permanent office and the staff of the station was increased. In 1921 
an assistant botanist was engaged. In 1918-1919 the laboratory was 
established in specially built premises, to which lodgings for the Director 
and a steward are attached. 

The Research Station possesses a nursery and a plantation ;* the total 
area covered by the Station ’and buildings is 5 hectares. Numerous 
experiments with various species of trees have been made and at the 
present time a number are being carried on in the nursery on different 
species^ of ordinary Danish forest-trees, as also on foreign species which 
seem likely to become of importance to the country. Other experiments 
are also being made with a view to discovering the efficacy of various 
forestry methods. A large number of young plants have been sent out 
for trial to the forest regions in different parts of Denmark. 

(i) See R. 1917, No. 618. (Ed.) 

£ 535 - 536 ] 
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On the death of Professor A. Busier in 1920, the funds raised for the 
publication of an international bibliography on forest^, amounting to 
11 422 marks, deposited at the “ Wurtembergische Vereinsbank ” and 
Tubingue, were transferred into the name of the author. G. A. B. 

537 - Two Cider-making Stations: The Fermentation Laboratory and Central Cider 
Brewery at Etteibrtick(Grand Duchy of Luxemburg). — Communicated hr Wagner, 
J. Ph President ot the Soctet.' nationale d'arboriculture /mitiere et d*horticulture at Ettel - 
brack and correspondin':, member oj VAcademia d* Agriculture de Prance. 

The Fermentation Laboratory attached to Ettelbriick Agronomical 
Station was founded in 1899 mainly for research work on the most rational 
and simple processes of preparing good quality beverages from native 
fruits, by means of selected yeasts. 

To facilitate as much as possible the use of these yeasts the laboratory" 
is engaged each year in the culture on a large scale of selected yeasts during 
harvest-time and the subsequent period when the crops are being treated. 
The yeasts are supplied to the brewers, and merely have to be added to the 
musts, in the proportion of 1 litre per hectolitre, care being taken to follow 
the instructions, given in each parcel. The yeasts are sent in tins with 
a double safety-lid ; this precaution is necessary because the yeast at the 
time of dispatch is in a high state of fermentation. 

The quantities sent out increase from year to year, and have averaged 
from 4000 to 5000 litres for the last 10 years. This continual increase proves 
undoubtedly that the use of selected yeasts is really more advantageous 
than the old method. These yeasts undoubtedly make it possible to obtain 
excellent beverages, fermented quickly and regularly and keeping well. 

For several years the Luxemburg fruit distilleries have also preferred 
to use these yeasts, experience having shown that they produce a high 
degree of fermentation and that the brandies thus obtained are superior, 
both in quality and quantity, to those made in the ordinary way. 

The yeasts are in such demand for wine-making eider-making, and fruit- 
distilling, that when the vintage and fruit-harvest are at their height, 
the fermentation laboratory is scarcely able to satisfy the demands made 
upon it. The price of the yeasts 0.70 frs. per litre is quite moderate, so that 
it is within the means of all. In order to extend the use of cider among 
all classes of the population, members of the Arboricultural and Horticultural 
Society are supplied with these yeasts at a reduction of 50 % below the 
ordinary price, the society's funds being debited with the difference. 

Before being sold to the public, the yeasts are proved in the testing- 
cellars of the fermentation laboratory where their properties and action 
are carefully studied. 

In order to place within general reach the knowledge necessary for the 
proper utilisation of yeasts in wine and cider-making and distilling, the 
Government lias organised special courses at the School of Agriculture, 
as well as conferences which are held on request by agricultural societies, 
arboricultural societies, etc. 

As cider-making in Luxemburg was formerly much neglected and 

[538-S3T] 
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carried out in a most rudimentary and defective manner, it was decided, 
with a view to encouraging the use of good cider, to make from part 
of the plentiful crops of roadside and other apples, a beverage that 
would really deserve the name of “ Golden Drink For as Warcouakr 
said in his report on “ Apple Industries ” (" Fes Industries de la Pointue ”), 
{S the best way to render apple-crops valuable is to try to increase the con™ 
sumption of cider and there is only one way of doing this, and that is, to 
make good cider. Cider should be a really commercial product, in other 
words it should be of good standard quality, keep well, be easily transported, 
and made to suit the taste of the customer. The number of people 
who would drink cider is everywhere great, but good qualities of cider 
are still too scarce. ” 

The people of Luxemburg have therefore acted in full agreement with 
the opinion of this well known specialist in French cider-making, in founding 
a model establishment for this industry in close association with the 
scheme for the cultivation and diffusion of selected yeasts, and the encour¬ 
agement of the use of good cider among all classes of the people. This 
establishment produces for its members 25 litres of cider ready for use 
from every hi. of apples supplied, after fermentation and racking. It was 
established in 1909, through the efforts of the Luxemburg Society for the 
Cultivation of Fruit-trees and Horticulture and with the help of the 
State. It is entitled “ The Central Cider-making Establishment of 
the Axboricultural and Horticultural Society ” and has its headquarters 
at Ettelbriich, near the Fermentation Laboratory. The cost of installa¬ 
tion was largely met by the State, for it renders considerable public service 
in the economical and proper utilisation of the fruit grown in the country. 

The cider is sent to members in barrels belonging to the Establishment; 
the bad condition of barrels belonging to private consumers is really in 
most cases one of the chief causes of deterioration. The barrels of the Cen¬ 
tral Brewery are perfectly clean and free from all mustiness, etc. They 
are supplied free-of charge to customers and must be returned in good con¬ 
dition. 

Members of the Society have up to the present been charged a very 
moderate sum for the manufacture of the cider, varying for a long time from 
5 to 10 centimes per litre. Owing to the increased cost of labour, the price 
has recently been raised to 25 centimes per litre. If the increased price 
of raw material be added, the Brewery can scarcely sell the cider it makes 
on its own account for less than 100 fcs. per hi. In addition to the cider 
supplied to members in exchange for their apples, is also brewed a certain 
quantity for members who have no fruit of their own but desire a first- 
class quality of cider. The small profit thus realised helps to defray 
.part of the expenses. 

The central building, where 5 or 6 persons are working during the seas¬ 
on from October to December, and a cellar man all the year round, contains 
a large stock of barrels and other accessories and 7 large presses, one of 
which is hydraulic. This press and the crushers are worked by two electric 
motors. 
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Since 1909-1910, the Central Brewery has produced 35 000 hi. of ci¬ 
der for its members. It was not working during the war. 

Results have shown that both the Fermentation Laboratory and the 
Brewery have done great service for the diffusion of a knowledge of the 
proper way to prepare cider and have thus fully achieved the purpose for 
which they were established. 

No profit is realised on the Brewery and none was anticipated. 

This modest co-operative undertaking is altogether different from the 
large cider-breweries in the cider-producing districts, as for instance, in 
France. There, the commercial and economic aspect is of chief importance ; 
in the Luxemburg Establishment, on the contrary, the commercial element 
is left entirety out of the question and only its social and national sides are 
considered. 

To encourage the consumption of cider its production must be made 
easy. Many people with or without stocks of apples, would undoubtedly 
drink cider if they had the time, the knowledge of the neces'ary appliances 
for making, treating and preserving it but when these are absent other 
beverages will be used: It is precisely for such persons that the Luxemburg 
Horticultural and Arboricultural Society with its Cential Brewery has been 
founded. 

For the same reason it .should likewise serve as a school where everyone 
may come and learn by seeing in practice how thh wholesome beverage 
should be produced, treated and preserved. There would be little need 
of such an establishment in countries or districts where the use of cider 
has for centuries been habitual among the population ; but it may serve 
as an example of useful and effective propaganda and publicity. 

53S - Accuracy in Experiments carried out at the Danish State Experiment Stations 

with Varieties and Strains of Roots. — Kristensen, r. k Tutekn/f for Phmtcavl, 

Vol. XXVLTf, Tart 1, pp ovn 7 Copenhagen, 1022. 

The object of the investigation was to determine the accuracy of the 
experiments made at the State Experiment Stations since their foundation 
in comparing different varieties and strains of roots. The investigation 
is ba:*ed on material from the experiments of 34 years, and includes the 
results of 5014 experiments. As these results are complicated by both chance 
and systematic deviations, the author has worked out a special method for 
eliminating the systematic deviation which does not appear as an error 
in the experiment, and the standard deviation expressing the experimental 
error is computed according to a special formula based on this method (1). 
The experiments were made with mangolds, swedes, turnips and carrots 


(1) m — l/-L— ; where m is the standard deviaiidn, [v z ] the sum of the square*? 

(/ tp-3) (n-t) 

of single deviations, p the number of varieties, and r that of places. — See Xristensex, 
R. IC., Bestelmmelse of Middelfejlen ved Kombinationen af einsidige og tilfaeldige Gfyigelser, 
Tidskrrft for Planteavl, XXVIII, I, 110-138, 1932. [Ed.) ' . J ' 1 
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and are divided into 4 groups : I) Experiments, with varietievS, 1886-1893 ; 
II) Preliminary experiments with strains, 1894-1899; III) One-year expe¬ 
riments with strains, 1900-1910 ; IV) Three-year experiments with strains, 
1911-1919. 

The experiments with mangolds were the most comprehensive. I he 
standard deviation in the final results in these experiments, expressed in 
percentage of the crop was : I) 3.15 % ; II) 2.41 %; III) 1.67 % ; IV) 0.92 %. 

The constant regular decrease in the standard deviation from one 
group to another expresses the constant improvement in experimental 
methods. In the last group, the three-year experiments from 1911-1919, 
the standard deviation (compared with the average crop of the kind of 
roots in question) was : 



100 kg. 

Standard 


dry matter 

- . — - 


per ha. 

100 kg. 

Mangolds. 

85.6 

0.79 

Swedes. 

79.6 

0.79 

Turnips. 

51*7 

0.73 

Carrots .. 

66.1 

1-45 


0.92 

0.99 
1.41 
2.19 


The reason for the comparatively high standard deviation in the expe¬ 
riments with carrots may, among other causes, be found in the fact that the 
experiments with this root are in the main carried out on light, sandy 
soil where the crops are especially susceptible to the possibilities of drought, 
and where sand-drift sometimes occurs Q, A B. 


CROPS AND CULTIVATION 


539 - Influence of Temperature and Rains on the Maize Yield in Argentina* -- 

Hesseing, N. A. in Monthly Weather Review , v. 49, No. xo, pp. 543-54 H. Washington 
Oct. 1921. 

Of all the factors which determine annual variations in crop yields, 
atmospheric changes are undoubtedly the most important, and among these 
the rainfall takes first place. The author, after referring to investiga¬ 
tions already undertaken in the United States on the meteorologieo-agri- 
cultural problem of maize, gives the results of experiments carried out by 
himself on this plant in Argentina with the object of ascertaining the in¬ 
fluence of rainfall and temperature on its yield. 

In calculating the correlation coefficients for yield, total rainfall and 
temperature in the different months, the author has obtained the figures 
set out in the following table : 
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Correlation coefficients for maize yield , rainfall and temperature 
for each month of the growth period . 



Rainfall 

Temperature 

October. 

1 

0.46 

— 0.49 

November. .. 

0.45 

— O.47 

December. 

O.52 

— 0*35 

January.. 

0.46 

— 0.61 

February. 

0.04 

—>0.28 

October to January. 

O.71 

— 0.64 


An examination of this table shows that the yield is to a large extent 
dependent on the rains of the period from October to January, and in ne¬ 
gative correlation with the average temperature for the same period. In 
February, the rains no longer seem to have any influence and the effect 
of the temperature is accentuated : the higher it is, the scarcer the yield. 
The effect of the rainfall for each of these months is about equal, whereas 
the temperature has a much greater influence in January . 

On the whole, the plentiful years are those in which the rainfall is more 
abundant, and in those years in which the yield is poor the rainfall is cor¬ 
respondingly slight. On the other hand, the increase in yield is not in 
proportion to that of the rainfall: the yield is considerable for the first 
300 millimetres, then it gradually diminishes to a maximum beyond which 
the effect of the rains becomes negative G. A. 

54° - Influence of Rain on the Hay-Crop of Certain Forage-grasses at Svalcf, 

Sweden. — Witte H., in Sveriges Utsddesforenings Tidskrifi , year XXXII, vol. I, 

pp. 21-57. Malmo, 1922. 

Among the local agrogeological and meteorological conditions which 
have an influence on the growth of forage-grasses, the rains are undoubtedly 
the most important. 

In this connection, this article gives the results of an investigation 
of the relation between the rainfall and the hay-crop of the following 
species : Phleum pratense , Dactylis glomerata, Festuca pratensis and Avena 
elatior. 

The author has ascertained that the most beneficial rains are those 
which fall from the 16th April until the first cutting. The length of this 
period varies according to the temperature conditions and the particular 
species of grass 

The following are the figures in the present case. 

Dactylis glomerata .from 53 to 75 days 

Avem elatior . » 51 » 80 » 

Festuca pratensis . » 51 » 82 » 

Phleum pratense .. » 67 » xoo » 

[ssmmij 
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The results of the examination are shown in full in tables setting out 
the yield of these gramineae (the first cutting and aftermath) lor the 
first and second years and also various data on the total rainfall and the 
number of days in each month and for different group of months (Hi which 
rain fell. In table XI here reproduced are shown the total rainlall from 
16th April till the first cutting, the number of rainy days for the same period 
and the yield in hay in kg. per ha., for each species during the period kjio- 
1921. It proves conclusively that there is a positive connection between 
rainfall and crop, as will be seen at a glance from the diagram relating to 
Phleum firatense . 


Relation between rainfall and hay crop of Phleum. 



250 

200 

150 

IDO 

50 


EXPLANATION : 

Ordinates' Yield in thousand of kg. per hectare. 

A bscissa , Year under consideration 
---—- * Hay yield per ha 

. — Rainfall in mm. (from 16th April till first harvest). 
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This connection becomes still clearer if one compares the averages 
for the years with similar rainfall. 

Group I : year with slight rainfall 
Gioitp II: » » medium » 

Group III : » » heavy j> 

Following the above classification we have for early gramineae: 

Group 1 : 1914, 1917, 1918 and 1921 : average rainfall 30 mm. ; number of rainy days, ri. 
Group II : 1911, 1913 and 1915 ; average rainfall 65 mm., numbex of rainy days, 13. 

Group III: 1910, 1912,191b and 1920 ; average rainfall 143 mm., number of rainy days, 27. 

and for Phlcum : 

Group 1 : 1914,1915 and 1917 ; average rainfall 49 mm , number of rainy days, 16. 

Group II: 1911, 1912, 1913 and 1921 ; average rainfall 112 mm.; number of rainy days, 25, 

Group III: 1910, 1916, 1918, 1919 and 1920 ; average rainfall 177 mm , number of rainy 

days 37. 

A year which is dry for the early gramineae may, 011 the contrary, 
be wet for Phleimi in consequence of the rains which fall between the two 
cuttings. Thus, in 1918, Phleum had a rainfall of 130 111111. more than the 
early species, and yielded, on an average 70 % more (83 % in the case of 
Dactyl is glower ata). 

The tables which follow show, as might have been expected, that 
A vena elatiov gives the best yield in dry years and the increase oi this 
yield concurrently with a heavier rainfall is lower in proportion to that 
of the remaining three. 

The figures in the second table relate to the first cutting, reckoning 
the yield in dry years as 100. 


Yield in kg. per ha. 



Group I 

Group II 

Group III 

x»t year: 

Dactylis glomemta . 

3 9 io 

5640 

6 610 

Festuca pratensis . 

4570 

7 200 

8610 

Avena elatior ... 

5 200 

7310 

7 940 

Phleum pratense . 

4 350 

5 5 io 

7 320 

2 nd year: 




Dactylis plomerata . 

2 680 

4 80a 

5B40 

Festuca pratensis . . *.. . 

2 610 

4 690 

6010 

Avena elafoor .. 

4 120 

5760 

7560 

Phleum pratense . 

2 860 

5 570 

5850 


There is also undoubtedly a direct connection between the yield of 
the aftermath and the rainfall, but it is not very easy to give the figures. 
The author has shown the rainfall for different periods (total fall between 

]S4*} 
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the first and second cuttings f for a period of 40 days after the first cutting; 
for the fortnight before the first cutting; and for the fortnight or 30 days 
after the first cutting) together with the corresponding forage yield. 



Group I 

Group II 

: 

Group III 

Dactylis Cornerata . 

100 

158 

189 

Festuca pratensis . 

100 

166 

204 

Avena elatior .. 

xoo 

140 

166 

Phlewm pratense. . 

100 

154 

179 


The figures thus collected and classified, bring out, in spite of numer¬ 
ous exceptions, a connection between the yield of the aftermath and the 
rainfall at the time the first cutting both before and after. Much remains 
to be done before the problem can be finally solved, including experimental 
tests for a long series of years, made under identical agrogeological condi¬ 
tions, careful attention being paid to all the conditions which may have any 
bearing on the question. , G. A. 

541 - Present Phase of Protection against Frost by means of Fumigation in the 
“ Grand Valley” of Colorado. — Hamrick, M., in Monthly Weather Review, vol 19, 
No. 10, pp. 549-553. Washington, Oct, 1921. 

Ten years ago, the Grand Valley of Colorado had become the centre 
for “ Prost Control ” in the fruit belt of the United States. The head 
of the meteorological department at Grand Junction devoted all his 
energy to the development of the weather forecast service, and the results 
were transmitted with quite remarkable regularity and rapidity. 

Hundreds of horticulturists were warned in time of coming frosts 
and thousands of dollars were spent yearly in “ warming ” orchards, 
labour and fuel were at that time rather cheap and the price of fruit 
was high, so that expense incurred in protecting orchards against bad 
weather was justified. The peach, apricot, pear and apple-tree planta¬ 
tions from Vineland and Palisade to Loma and Garmesa were artificially 
warmed each time the forecast indicated a temperature much below zero. 

But the growers did not all join in the scheme, some because they 
had not the means to buy the receptacles and fuel; others because they 
were averse from carrying out the somewhat complicated work involv¬ 
ed, and others again from pure scepticism as to the results. When the 
fruit was gathered, the yield was practically the same both for the growers 
who had not adopted protective measures and for those who had, while 
the latter had incurred the enormous expense of fumigating their planta¬ 
tions. Then came the war and with it the increased price of labour and 
fuel without a corresponding increase in the selling price of fruit; the 
fumigations were abandoned for the most part and only continued tor 
peaches, apricots and certain varieties of early pears at Palisade in the 
highest part of the Valley. ' - - * 
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In 1921 the weather was exceptionally mild in January, February 
and March, and this accelerated growth, so that by the 18th of March the 
apricot trees were in full blossom and peach-trees were beginning to bud. 
From the 24th of March, however, and during the whole of April, there was 
a return of severe cold and the temperature fell below zero (see following 
Table) : 

Minimum temperature registered from March to May 
in some stations of the et Grand Valley 


Stations 

March 

April 

May 

Stations 

March 

April May 

— 5.00 1.67 

!—4.44 3*89 

— 6.11 1.67 

1—6.11 3.33 

|—2.22 3.33 

i 

Clifton.j — 

Fruitvale. j —6.67 

Hunter.j—7.78 

Eoma.j—8.33 

— 5.00 
!— 8-33 
3.89 
—6.H 
j—8.33 

2.78 

I.II 

I.67 

2.22 

0.00 

Orchard Mesa . . • 

Palisade. 

Pomona. 

Redlands. 

Grand Junction . . 

— 4 A 4 

— 8.33 

— 6.TI 

-2.22 


Given the advanced stage of growth, these temperatures should have 
had a most injurious effect ; instead of which the fruit yield was really 
very good in 1921. 

From an itr pection made immediately after the spring frosts it was 
found that only 29 growers in the neighbourhood of Palisade had had 
recourse to the radiators after having received warning by telephone from 
the Weather Bureau of the fall in temperature. 

• In the lower part of the Valley where fumigation is no longer practis¬ 
ed, the Stations at Foma, Hunter, Pomona, Redlands and Orchard Mesa, 
which were no longer needed, were suppressed. 

In 1921, 900 wagons of Elberta peaches and 400 wagons of pears 
were gathered in the Grand Valley, whereas the low temperatures which 
prevailed during the flowering season should have completely destroyed 
the crops. 

Instead of fumigation, the author believes that better results could 
be obtained by irrigation which encourages fogs and prevents excessive 
falls in, temperature. G. A* 


542 - Clay as an Ampholyte (1). — Arrhenius, o. (Stokholm) ill Journal at the American 
Chemical Society, v XI,IV, No.pp. 521-52-1,1 fig. Easton, Pa., Mar. 1 qa 1. 

Soil physicists generally are aware that saline .soils cause serious 
trouble during the filtration of extracts ; and especially render the extracts 
cloudy or greyish. It is also known that alkaline substances tend to ren¬ 
der the earth suspensions stable, whereas acids coagulate them, The , 
proportion of deposit in earth suspensions is of great importance in the 

(r) The so-called ampholytes are amphoteric electiolytes, that is, those winch contain / 
the acid and basic groups and which consequently have at the same time an acid and a basic ' 
reaction. {Ed.) • 1 
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mechanical analyses of soils, and authorities do not agree on this subject, 
especially as regards the addition of bases or acids. Probably, the actual 
acidity of the suspension, that is, the hvdrogen-ion concentration, is the 
most important factor, rather than the quantity of acids or alcohols added. 
It is not surprising therefore that the various writers on the subject have 
not found a satisfactory explanation of this phenomenon. Indeed, the 
idea of the restrictive action of the soil towards the changes of reaction 
is too recent, and it is only when this possible relation is considered that 
the fact that certain soils show a remarkable change of reaction and others 
do not, when the same quantity of acid is added, can be explained. 

To verify the influence of hydrogen ion concentration as compared 
with the quantity of alkalis or acids added, the author has made an expe¬ 
riment with two clay soils : one, brick earth with a 7.5 exponent of P H 
acidity (1), the other, a peat-soil, with a 5 exponent; he placed them in 
suspension and added equal parts of acid and alkali, shaking, and allowing 
a deposit to form; after a certain time u the column of clear liquid was 
determined by registering the number of cubic centimetres per hour. A 
similar action results from the data obtained : in an acid medium, first 
a decrease in the quantity of deposit is noticed, then suddenly an increase 
up to a maximum is reached at the isoelectric point, that is to say, the 
point of least solubility ; on the contrary, in an alkaline reaction, that is, 
with a weaker hydrogen-ion concentration, the suspension is always more 
stable, with a minimum deposit, after which, a high degree of alkalinity 
having been reached, there is again a decided increase of deposit. 

The same rules, therefore, may be applied to the mineral ampholy¬ 
tes of the soil as Loeb (/. Gen. Phys. } 1920, 1921) proposed for organic 
ampholytes in relation to bases and acids, with which they combine in 
stoechiometric, that is, chemically fixed proportions, which revolutionises 
current ideas on the soil and its condition. The terms applied to absorb- 
tion in colloidal chemistry must therefore be set aside, since the physico¬ 
chemical laws also apply, as is seen, simply to colloid minerals and, con- 
sequently to the soil; the word " colloid ” should therefore be used only 
to indicate a particle with special dimensions but not with special pro¬ 
perties. 

To sum up, clays of different origin and varying reaction have the 
same isoelectric point, that is, they coagulate in suspension at the same 
degree of acidity, and the curve obtained for the speed of deposit as com¬ 
pared with the hydrogen-ion concentration has the same inclination as 
that of gelatine. Clay therefore acts as an amphoteric electrolyte, which 
can combine either with acids or bases, as is confirmed by the buffer ac¬ 
tion exercised by the clays themselves; this result is both of theoretical 
and practical importance. 

G. A. B. 


(1) For the definition of tlrls exponent, see note to R. Feb. 19x9, No. 1 50. {£d.) ' 
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543 - Partial Sterilisation of the Soil by means of Arseniate of Soda. — Riviere, g. 
and Pi chard, in Journal de la SocUte Rationale d'Horticulture dc France , 4 th Series, 
vol. XXVTII, pp. 141-142. Paris, March 1922. 

Before the war, at the Agronomical Station of Seine-et-Oisc. where 
their work is now being continued, the authors had already started exper¬ 
iments on the partial sterilisation of the soil by means of different anti¬ 
septic salts, especially arseniate of soda; they have also observed the 
indirect beneficial action which this salt exercises by destroying bacterio- 
phagous protozoa. They have obtained the following results on a culture 
of potatoes : 


Treatment I Yield per lieu 


14 200 kg. 
16 200 kg. * 
16 740 kg. 


It follows that arseniate of soda used in small quantities has no inju¬ 
rious effect on vegetation, but that its toxic properties are still strong enough 
to kill the protozoa which destroy the useful bacteria, hike other volatile 
antiseptics (carbon bisulphide, toluene, formaline, etc.), it has therefore 
an indirect fertilising action, for which reason, and also on account of its 
comparative cheapness, it may be used in practice for the partial sterili¬ 
sation of the soil in order to obtain a better yield, without the necessity 
in the first instance, for the use of nitrogenous fertilisers. G. A. B. 

544 - Fertilisers in Spanish Agriculture. — Ministerio de fomestto, dirkccion* ge¬ 
neral de Agriculture, Minas y Montes, Materias fettilizantes empleadas m la A^rF 
cultura, Restmen hecho por la Junta Consultiva A ironomica dc las memorias de 1919 
remitt das por los ln%enicros del Servicio A c ron 6 mico provincial, pp. 611. Madrid, 1921. 
Summarised report of the Consultative Committee of the Spanish 
Ministry of “ Fomento ” (Agricultural Development), drawn up from 
the reports for the year 1919 and supplied by the Provincial Agricultural 
Engineers. The introduction is followed by information on the different 
provinces divided into 13 districts ; for each province particulars are 
given as to the state of organic fertilisers, chemical or otherwise, as well 
as details as to the trade and manufacture ; the report concludes with 
four summarised tables shewing : the unit consumption (per hectare) per 
province and per crop both of organic and residual fertilisers, and chemical 
manures; the number of hectares treated; the amount of fertilisers 
used ; the cost per hectare and the total outlay in the different provin¬ 
ces, both for organic and residual as well as for chemical fertilisers. 

In Spanish agriculture, in spite of the difficulties due to the special 
characteristics the use of organic fertilisers has been extended and im¬ 
proved, and the use of chemical fertilisers is of growing importance. The 
tests made by numerous experimental farms, the experience gained by 
numbers of farmers, the propaganda carried on by merchants, leaflets and 
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conferences, the campaigns of the agricultural press and other means of 
publicity have greatly contributed to the progress of the use of fertilisers 
in Spain. Much, however, still remains to be done before scientific research, 
testing and propaganda will enable further progress to be made in this 
branch of agricultural science and promote agricultural development by 
means of plant and seed selection and the use of motors. An enlight¬ 
ened interest in the fertilising trade and industry ought, it would seem, to 
do much to prevent fraud in the weight, quality and strength used ; the 
cases reported have however necessitated State intervention for the protec¬ 
tion of the buyer and the punishment of fraud. The inspection of chemical 
fertilisers comes under the Provincial Agronomical Service, and the Cen¬ 
tral Agronomical Station, the laboratories of the District Experimental 
Farms, the General Agricultural Stations and the Agronomical Divisional 
Organisations now exert a most salutary influence in this respect, which 
will be rendered still more effective by an improvement in organisation 
and staffing. 

It is the duty of the Government, with the cooperation, of the people, 
to encourage the production of raw material for the manufacture of che¬ 
mical fertilisers, and to support this industry within the country for the 
benefit of agriculture. Special attention should be given to the production 
of phosphates, for rich layers are known to exist in the south of Spain ; 
these layers, being badly exploited, and means of transport insufficient, do 
not yield what they should, either as regards quantity or returns. It is 
desirable that three laboratories should be established in the most suitable 
localities for the exclusive study of chemical phosphatic nitrogenous and 
potassic fertilisers ; their duty would be to collaborate in the necessary 
testing, propaganda and control, in the general interest of agriculture. 

The tables contained in the report show that the total consumption 
of organic fertilisers and waste products (manure and other animal ex¬ 
crements, green fertilisers, sewage, human fertilisers, fish refuse, dry 
blood, bone powder, ashes, etc.) amounts to 330 608 498 qx., at a tota- 
cost of 46 1996 299 pesetas and the total area manured to 2 851 857 hec¬ 
tares, that is 115 qx. per ha. The total quantity of chemical fertiliser 
used (superphosphates, basic slag, ammonia sulphate, nitrate of soda, cyan- 
amide of calcium, nitrate of lime, potash, chloride of potassium, kainite, 
double salts, composite fertilisers) amounts to 11 366 136 qx. at a cost of 
357 ®°9 759 Pesetas, for a total area of 3 133 505 ha., or a unit of 3.62 qx. 
per ha. The total quantity of fertilisers used in Spanish agriculture 
amounts to 341974634 qx., costing 819806058 pesetas. Among the or¬ 
ganic fertilisers, the dung of horses, cows and swine naturally predominate; 
they total 309 638 334 qx. of the value of 433 743 965 pesetas ; the super¬ 
phosphates are the most used of chemical fertilisers : 5 594 836 qx., value 
233 976 563 pesetas. The figures, taken in conjunction with the known 
fact that the two kinds of fertiliser are not used in sufficient quantities on 
all the land which needs them, or are not of sufficient strength, prove that 
it is necessary to increase the breeding of live-stock and also the manu¬ 
facture and importation of phosphates. G. A. B, - 
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545 - Inoculated Leguminous Plants as Nitrogenous Fertilisers. — thrown, r k ami 
Stallings, J. G, (Iowa Slates College) in Soil Science, vol. XII, No 5, pp. .V»Vjn;, 
bibliogr. of 16 works. New Brunswick, N J., Nov. 1921. 

The discovery of symbiotic relations between leguminous plants and 
their radicular bacteria has thrown light on certain branches of agricul¬ 
tural practice, has led to new applications and has given rise to numerous 
problems which are now being examined or are on the way to solution. 
For.instance it is now understood why leguminous plant culture is an equi¬ 
valent for nitrogenous fertilising and an explanation is given of the benefi¬ 
cial effect produced by spreading earth taken from fields previously cul¬ 
tivated over newly broken ground sown with clover. 

Some very important practical applications have resulted e. g. ; 
the method of inoculation by bacterial cultures, and the principle that, to 
obtain better results, the bacteria proper to each legume cultivated should 
be used for its inoculation. The problems now under examination are : 
cross-inoculation, the grouping of bacteria from different legumes into 
homogeneous families, the preparation of highly, efficient or virulent 
cultures, the non-symbiotic nitrogen-fixing power of the bacteria, the rela¬ 
tion between the symbiotic process and the nitrogen content of the soil, 
the period of the activity and vitality of nitrophagous; baeteiia and their 
isolation from the soil, such are some of the technical problems which at 
present are receiving most attention. 

Only a few exact data are at present available as to the quantity of 
nitrogen added to the soil by different legumes. 

Numerous and careful researches made under varying conditions 
would be very useful. At the present time one has to rely on hypotheses 
rather than precise data ; for instance, it is considered probable that in 
districts rich in nitrogen, legumes take less from the air tliau those which 
are poor in nitrogen. Data are available as to the quantity of nitrogen 
stored in the roots of legumes and in their aerial parts, but still more are 
necessary for each kind of plant, the different soils, the agricultural 
operations carried on, etc.: here also, practice is based on hypotheses and 
not on the results of scientific experiment. Only by further resea roll 
will definite and complete information be obtained as to the continuous 
supply of nitrogen to the soil. 

To compensate in some measure for the present lack of knowledge 
on the subject, the authors have obtained from Anglo-Saxon agricultu¬ 
ral literature a rich harvest of data relating to the symbiotic fixation of 
nitrogen : the results cover a wide range, both as regards the total storage 
of nitrogen and the relation between the quantities stored in the parts 
of the legume underground and those above ground ; the divergencies 
are due to a great extent to the nature of the soil and culture : thus Hopkins 
concludes that the roots of alfalfa contain as much as half the total quan¬ 
tity of nitrogen, those of the common clover only and those of soya and 
cowpea barely 1 / 10 ,; these of course are only very rough averages and 
liable to considerable modification. 

Preliminary researches have been made by the authors in two districts 
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in Wisconsin possessing very different characteristics, one being loam 
and the other sand}- loam ; the former ranges from a deep brown to black 
colour and is rich in humus and nitrogen ; the latter is light in colour 
and poor in organic matter and nitrogen: analyses showed respectively 
0.2701 and 0.1353 %. Some samples of soil were not treated, others 
w-ere inoculated, others again were first sterilised by autoclaving for 1 
hour and then inoculated. Common clover and alfalfa were cultivated ; 
each experiment was repeated in pots each containing about 4.5 kg. of 
earth ; and the same number of plants was grown in each pot. The 
underground parts of the plants and those exposed to the air were weighed 
both in their green and dry state at various stages of their growth, and 
the nitrogen content of both the tops and roots was then determined b}^ 
the KjEivDAHiv method, and also the nitrogen content of the soil. 

It is difficult to give the results because there were irregularities and 
wide divergencies. It may be said, however, that on an average the clover 
roots weighed at maturity 36 % of the plant, those of alfalfa 53 % ; the 
figures were a little higher at the blooming period than at maturity ; 
they were also rather higher, in soil which was poor in nitrogen and organic 
matter than in rich soil, while they decreased in sterilised soil. In the 
richer soil the total growth of the plants was more vigorous, but especially 
so as regards the tops. 

Regarding the fixation of nitrogen, each plant stored 15 to 25 cgm. 
if the soil was not treated. The alfalfa fixed more in poor soil, the clover 
more in rich soil when sterilised and then inoculated. The quantity of 
nitrogen in the roots averaged 27 % for clover and 46 % for alfalfa. 
The nitrogen fixed came to a great extent from the air and not from the 
vsoil, even in the case of the roots. This fact is important because it shows 
that even if the tops are taken away and the roots only left, there is a gain 
in nitrogen. 

The sterilisation of the soil has an unfavourable effect : where results 
are obtained from soils sterilised and not restored, they must therefore 
be considered as abnormal. 

The non-symbiotic nitrification, is also a disturbing element. 

Ho'wever, no definite conclusions can be drawm or extended applica¬ 
tion made of what applies only to two legumes and two kinds of soil ; 
it is probable that the results of the experiments have also been influenced 
by the culture being effected under glass ; there is nothing to show that 
results would have J)een the same in the open. The experiments will 
serve mostly as a guide and it is desirable that they should be continued 
and extended. T. V. 

546 - Tobacco Refuse as a Fertiliser. — See No. 634 of this Review . 

547 - Experiments with Potash Fertiiisers in the United States. — 1. Smith, R. S. 
Some Effects of Potassium Saits on Soils, in Cornell University A ^ricultural Experiment 
Station, Memoir 35, pp. 571-605, foibliogr. Ithaca, N. Y , rgso.— II. Pahr, S. W. and 
Austin*, M. M., Potash Shales of Illinois; Krey, F., Geology Distribution* and Occurrence 
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of the Potash-Bearing Shale of Union County; Stewart, Finely-Ground Sliale is. a 
Source of Potash for Soil Improvement, in University of Illinois Agricultural E&perimiM 
Station Bulletin, No. 22, pp, 227-252, 5 figs. TJrbana, Ill., 1921. 

I. — The data on the effect of potassium chloride and potassium 
sulphate as fertilising elements on the soil do not agree ; and for this 
reason the first work quoted has been written. The problem consists 
first in determining the effect of different applications of potassium chlo¬ 
ride and potassium sulphate on the growth of wheat, both in soils, treated, 
differently, and in the aqueous extract of these soils ; next, in determining 
the causes of the effects of these salts on the growth of wheat, in. 
connection with the statements of other writers. The soils used were af 
a sandy clay character, somewhat typical of an extensive zone in the United 
States, and of high, medium and low fertility. After being analysed, 
they were put into pots and then limed. 

The potassium sulphate increased the growth of straw in the highly 
productive soil and had no injurious effect on the medium soil ; oil the 
other hand, the potassium chloride had a toxic action on wheat in rich soil 
when applied at the rate of 0.5 per 1000, and in medium soil there was & 
slight decrease in yield with an application of 1 per rooo. 

In the extracts from rich soil, potassium chloride stimulated the root 
growth of young wheat plants with concentrations corresponding to appli¬ 
cations of from o to 1.5 per 1000 ; the greatest stimulation was observed 
with a treatment equivalent to 0.25 per xooo. With potassium sulphate 
there was a progressive stimulation up to 1 per 1000, but at 1.5 per 1000 it 
became decidedly toxic. Among the extracts from medium soil, those 
untreated had a toxic action on the root-growth of young wheat plants ; 
an application of 0.1 per 1000 of potassium chloride had the most stimulat¬ 
ing effect; with stronger applications, diminished growth and apparent 
toxicity were observed ; a 0.25 per 1000 treatment of potassium sulphate 
had the most stimulating effect, while this effect was also diminished 
and toxic properties were evident with stronger applications. In the 
extracts from very poor soil, not treated with lime there was dearly a 
toxic effect on the root growth after an application of 0.25 % of potas¬ 
sium salts, but the application of lime caused a diminution of toxicity, 
even with a maximum treatment of chloride. 

In every case potassium chloride produces a smaller aceimmlaticm 
of nitrates, but this effect was checked by liming; on the other hand, po¬ 
tassium sulphate stimulated, or seemed to stimulate the accumulation of 
nitrates in rich and medium soils. A maximum dose of potassium chloride 
diminished the nitrification of the nitrogenous matters applied, where a.s 
potassium sulphate had a stimulating effect, except in the case of the maxi¬ 
mum application on rich soil; lime tends to lessen the depressive effect 
of potassium chloride in very poor soil, but without restoring it com¬ 
pletely. 

The author did not find iron or aluminium in any of the soil extracts, 
and in those from very poor soil even manganese was wanting ; the inju¬ 
rious, action of potassium salts therefore should not be attributed to the 
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restitution of iron, aluminium, ox even manganese in the case of very 
poor soil; on the other hand, potassium chloride and potassium sulphate 
actively replace calcium. There is less calcium than might be expected 
in the extracts of the series treated with sulphate, and this is probably 
due to the insolubility of calcium sulphate. Magnesium is replaced in a 
less degree than calcium; manganese is replaced in appreciable quantities 
in rich soil, and particularly so in medium soil. Soils which contain a 
maximum of manganese soluble in water have the lowest nitrifying power, 
show the least vigorous growth in pot cultures and the poorest root growth 
in extracts. 

The effect of potassium salts on plant growth is therefore due to a 
complexity of factors, including sometimes the direct action of the salts 
themselves on plant growth, sometimes the action of bases replaced by 
potassium and especially that of manganese ; and this is^in agreement 
with the literature on the subject, a summary of which proves that ordinary 
potassium salts generally have an injurious effect on plant growth when 
used in large quantities, and that this effect should be attributed in part 
to the basic exchange, in which the composition of the soil is an impor¬ 
tant factor; another factor is the decided modification of the bacterial 
activity of the soil. 

II. — The shales of the South of Illinois were found to be rather 
rich in potash, 5 % and more ; their composition also favours the produc¬ 
tion of Portland cement to such an extent that in collecting the potash, 
5.3 % could be extracted. These shales contain petroleum in a free state, 
bituminous matter, pyrites and undecomposed potash rock of a feldspathic 
nature, as well as potash material of a glauconite character; another shale 
contains up to 5.8 % of potash, but in a less stable form. 

The extraction of potash by means of reagent solids and liquids 
is impracticable on account of the high cost of lyes and their recovery. 
These shales seem to contain potash in an assimilable form and that which 
is soluble in sulphuric acid seems to be due to glauconite potash; of 
5 % of raw potash or 5.6 % after calcination, 62 % is glauconiferous 
and can be assimilated by plants. The situation of these strata is such 
as to render their exploitation easy. 

Experiments with pot cultures under glass in turfy soil prove that 
the application of these shales, finely ground, has a decidedly beneficial 
effect on melilot, rape, maize-forage and buckwheat, as well as on wheat, 
in sandy clay soil, after a general liming, in comparison with kainite, 
natural and calcined alunite, and leucite, alone or with magnesium and 
sodium chlorides ; the results are of such importance that from the eco¬ 
nomic point of view they justify extensive research, especially on open 
ground, and should arouse public interest ; it is proved indeed that potash 
of these shales can be directly utilised by pot cultures under glass, and 
that they give better results than any other. 

The foregoing experiments in pots, and also with turfy soil, have clearly 
shown the effect of leucite; in comparison with untreated soil merely 
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limed the increases in hundredths as compared with kainiie are as 
follows : 

Bar'ey R.ipv* { Beet I'lax J Clover 

in 33 55 44 25 

44 24 48 25 86 

O. A. B. 

548 - Experiments on the probable Effect produced by the Addition of Sulphur to the 
Soil. — Avanzi, K (Agrarian Institute ot the Royal UniveiMty of Vwa), in L'A ,n'coI/u)d 
Iiahanu , year XI, Y\ Numbers 1-1, pp, 84-88, Pisa, m:. 1 . 

The numerc'us enquiries undertaken and the various hypotheses ad¬ 
vanced in recent year as to the effect produced by the addition of sulphur 
to the soil has led the author to carry out a preliminary test by placing in 
open ground 20 boxes containing earth mixed with 13.56 % of organic 
matter and 13.76 % of carbonate of lime, treated respectively in dupli¬ 
cate : controls, phosphorite, tetraplxosphate, banc slag, mineral phosphate, 
sulphur, mineral phosphate and mlphur, tetraphrvphate arut sulphur, 
basic slag and sulphur, and superphosphate and sulphur ; in the boxes 
were sown selected pure line autumn wheat, 16 plants in each box; 
the seed had been scalded; and after the wheat a sowing of buckwheat 
was made. The indices of tlie different tests were, for the seed wheat : 
100 — 102 ~ 91 —■ X02 — xo6 — 95 — 99 — 105 — 109 and 102 ; and for 
the buckwheat : 100 — 103 — 155 — 100.5 ~ 113.8 — 106 — 113.3 — 
1:13.5 — 96.3 — and 103. 

The result'*' therefore would seem to have proved firstly, that phos¬ 
phorite and tetraphosphate were less effective in wheat culture than basic 
slag and, more especially, mineral phosphate. As regards the crop of 
buckwheat produced, their effectiveness and especially that of phosphor¬ 
ite, seem to have been, on the contrary, rather greater, but still inferior 
to that of mineral phosphate. 

The addition of sulphur to the soil apparently had a good effect on 
the production of wheat-ears whereas it produced varying remits with 
regard to the straw and yield of buckwheat. The combined action of sul¬ 
phur, and phosphated fertilisers appear to have been favourable, taken 
on the whole, but considered separated, the remits were in several cases 
contradictory. 

These experiments, while suggesting further tests on different lines, 
lead the further to agree with other investigators who consider that any 
decisive opinion as to the practical advantage of treating soil with 
sulphur is at present premature. 
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549 - Distribution of Manganese in the Organism of the Higher Plants (i).— 

Bertrand, G. and Rosenblatt, M., in Annales de Vlmtitut Pasteur, Vol. XXXVI, 
No. 3, pp. 230-232. Paris, March 1922. 

In order the better to estimate the physiological importance of man¬ 
ganese, the authors have treated with the metal the largest possible num¬ 
ber of the organs of a single species of plant gathered at a certain time, 
a dicotyledon, the tobacco of the peasants, and a monocotyledon, the 
Japanese lily. 

The effects produced on widely differing organs first confirm the gene¬ 
ral opinion that manganese should be considered as of quite general oc¬ 
curence in the organs of plants. Secondly, they show an interesting local¬ 
isation of the manganese : the greatest quantities of the metal are found 
in those organs in which the most marked chemical transformations take 
place. The reproductive organs, in which the exchange phenomena are 
intense, are placed by the side of the leaves, the young shoots and generally 
of the chlorophyllian organs. The wood, on the contrary, which plan’s 
a rather passive part, is remarkably poor. Finally, the seeds contain a 
large reserve of metal destined later, no doubt, to supply the early needs 
of the young plant. G. A. B. 

550 - Chemical Composition of Diss Ergot and Oat Ergot. — Tanret, g , in Campus 

rend us de VAcademic des Sciences , Vol. 194, No. 12, pp. 827-830. Paris. 20th March 1921. 

The author has examined the two kinds of ergot reported by Prof. 
Trabut of Algiers as distinguishable in diss and oats. 

After the closing of the Jtussian frontier, it was desirable to ascertain 
whether these ergots could replace that of rye, the only kind used up to 
the present in therapeutics. 

I. — Diss (Iyink Ampelodesmos tenax) is a tall wild graminae, which 
grows plentifully in North Africa, especially in the eastern part of Algeria. 
Its ergot resembles that of rye in form, but is longer, finer and more curved. 

The author has analysed ablout 10 kg. of ergot, gathered in the province 
of Constantine in June, 1921. 

The ergot is ground, treated with alcohol at a temperature of 85° 
and distilled. The residue obtained by distillation is composed of 2 
parts ; a red, watery fluid and a mixture of fats and resins. These are 
separated by ether ; the reddish, pulverulent resin is insoluble. By a 
special process (which is not described), the author has extracted .10 gm. 
of ergotinine from 1 kg. of diss. Tills is composed of a mixture of approxi¬ 
mately equal parts of crystallised ergotinine and amorphous ergotinine 
(hydroergotinine or ergotoxine ). 

From the fats 1.20 gm. per kg. of ergostearine has been extracted, 
that is to say from 4 to 6 times more than from rye ergot. 

The aqueous fluid, tinged with '.red colouring matter, sclererythrine, 
similar to that of rye ergot, after being treated with subacetate of lead 
and separated by alcohol at 90° boiling, gave on cooling: 8.80 gm. of 


(1) See R. Nov. 1921 , No. 1097. {Ed.) 
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mannite and 0.70 gm. of trehala. 2.80 gm. of glucose were afterwards 
extracted. 

0.40 gm. of ergothioneine per kg. of the alcohol extract deprived of 
its sugars were afterwards obtained. 

II. — Oat ergot, short and thick is mostly found in the province of 
Oran ; its size varies according to the j^ear, but it is generally rather small 
(about 150 gm. to the quintal) ; it does not necessitate sifting, and lias 
not attracted the attention of dealers and veterinary surgeons. 

1 kg. of ergot has furnished 60 gm. of fats and 18 gm. of resins, which 
have given 1.80’gm. of raw ergotinine from which 0,80 gm. of pure white 
crystallised ergotinine, which is a high percentage. The quantity of ergo- 
stearine was 0.75 gm. Its aqueous fluids also contain sclererythriue ; 
they yielded 32 gm. per kg. of a sugary mixture composed of 70 % of 
trehala and 30% of mannite (this was from ergot eight months old). 
14.2 gm. of glucose per kg. were mesured. 

0.50 gm. of ergothioneine were extracted. 

It will be seen therefore that the same elements are found in the 2 
ergots examined as in rye ergot. Diss ergot is poor in crystallised ergot- 
inine, whereas oat ergot is richer that the average ordinary rye ergot. 
It seems possible to substitute oat ergot for rye ergot in all its uses, but 
diss ergot apparently cannot replace that of rye, except in periods of 
famine or crisis. Algeria could realise considerable profits from the crops 
of these eigots. P. C. 

551 - Methods of Colloidal Chemistry in Plant Physiology. Sensitiveness of Lupins 

to Alkaline Earth Metals. — Boas, F. and Merkenschlager, F., in Cmtralblatt fur 

Bactcriolosie, II. Abb., Vol. 55, Nos. 21-24, pp. 508-514, figs 3. Jena, 28th Feb. 1922. 

A great number of researches on the biochemistry of lupins have 
been undertaken especially as to the causes of their morbid .condition 
in calcareous soil. Merkenscheager, recently discovered a relationship 
between the presence of protein in large quantities in the cotyledons of 
lupins and the injurious action of the lime, but he did not establish 
the connection of the two factors. He is now trying to do so in 
collaboration with Boas, by the aid of colloidal chemistry. 

As is known, every modification of the colloidal state of living proteins 
is of the greatest importance in the development of cellular activity : 
great changes can be caused in this respect by acids, alkalis and salts, 
With regard to the action of neutral salts, it should be remembered that 
the alkaline salts (sodium and potassium) are only active in a highly 
concentrated state, whereas the salts of alkaline earths (lime and magne¬ 
sia), even when slightly concentrated, precipitate the proteins. Therefore, 
if the lupins contained proteins precipitated with comparative ease by 
these salts (owing to the state of these proteins or because they lack pro¬ 
teinic or hydrocarbonated protective substances), this would easily 
explain the curious behaviour of these plants in limy soil. Now the seeds 
of lupins are very rich in proteins and very poor in carbohydrates : 
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in comparing Lupin us htteus and Pisum sativum, the authors found 45.07 % 
and 23.10 % of proteins, and 10.02 % and 53.02 % carbohydrates respec¬ 
tively. From analyses made by other authors there are still greater 
differences in the case of easily removable carbohydrates. 

The authors have observed the action of the neutral salts on the 
proteins of lupins obtained by extraction. Their enquiries deal with 
1) “ flocculence ” (precipitation) ; 2) viscosity. 

Flocculence. — The proteins of the seeds are insoluble in water, 
but they dissolve during germination : it is possible therefore to prepare 
sufficiently concentrated solutions by using sprouting grain or young 
plants, without recourse to sodium chloride or other salts capable of modi¬ 
fying the original physical or chemical state of the proteins. To obtain 
the extracts, the authors crushed a certain number of the young plants, 
from 10 to 12 days old and passed the liquid through a piece of linen. 
The}- also used extracts obtained through greatly diluted caustic potash, 
to as largely to neutralise the slight acidity of the lupins caused by the 
presence of citric acid. The cloudy extract prepared by either method 
was poured into a number of test tubes similar to those used in serology 
for precipitation experiments, in quantities of 5 cc. per test-tube. The, 
chloride of potassium added to the extract produced no effect ; but if 
calcium chloride or magnesium chloride be added, a flocculence is immedia¬ 
tely noticed ; this is produced equally in the pure extract as in the alkaline, 
but it should be observed that in the second case, the citrate is also preci¬ 
pitated, and this”fact should be borne in mind. In the test tubes in which 
flocculence takes place, the chlorophyll soon forms a sediment, because 
the internal viscosity of the fluid diminishes. This formation of sediment 
is more rapid with calcium chloride than with magnesium chloride. After 
12 hours the chlorophyll also forms a sediment in the test tube to which 
potassium cloride has been added ; but no trace of flocculence is apparent 
in the liquid which rises to the surface and which remains clouded ; in 
the test tubes containing calcium or magnesium chloride, on the contrary, 
the flocculence was followed by a complete sedimentation not only of the 
chlorophyll, but also of the other proteins, which form with the chloro¬ 
phyll a thick deposit at the bottom of the test tube, whereas the liquid 
at the surface is perfectly clear. The smallest quantities of Ca Cl 2 suffice 
to produce these effects ; a solution as low as 5 %0 normal is very active. 

Viscosity. — The flocculence of the colloids dissolved in the liquid 
cause a diminution of the viscosity. The following process was used in 
experiments on viscosity. The viscosimeter had a moderately fine capil¬ 
lary tube. The extracts were prepared from Lupinus luteus and Pisum 
sativum seed, left to swell for one day, then crushed and passed through 
a cloth : 10 gm. of water were used per 15 gm. of seed. 

The lupin seeds are free from starch, whereas the pea seeds contain 
considerable quantities ; but the starch quickly forms a deposit and, con¬ 
sequently does not affect the result. The extract of lupin obtained by 
distilled water and not treated with salts took 136 seconds to pass through 
the viscosimeter, and the pea extract, 228 seconds (the distilled water 53 
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seconds). The great difference between the two plants is due to the fact 
that the principal protein oi lupin, the " conglutine ”, dissolves with 
difficulty in distilled water, whereas the pea proteins (principally legtuni- 
nine and vieiline) dissolve in distilled water and produce a much more 
viscous fluid. If a 5 % solution o«£ sodium chloride be used, the result, is 
quite the reverse : they took 364 seconds and 228 seconds respectively. 
To observe the action of the salts,, the authors preferred to use extracts 
prepared with a much less concente ted solution of sodium chloride (2 %), 
and after these were prepared they were subsequently diluted to half 
strength. To every 5 cc of liqui d they added 1 cc of a 5 % normal 
solution of one of the three salts : sodium chloride, calcium chloride or 
magnesium chloride. After halt am-hour, examination showed that a 
rather greater diminution was produced by calcium chloride and magne¬ 
sium chloride in the lupin extracts tl an that produced by sodium chloride ; 
after 3 hours and a half, the difference became very marked ; in the pea 
extract, on the contrary, the throe: salts acted in the same way and did 
not reduce the viscosity to any appreciable extent. These results prove 
that the alkaline-earth metals considerably modify the lupin proteins, 
whereas they remain practically inactive in the case of the pea proteins. 

In conclusion, the salts of tHue alkaline-earth metals (calcium and 
magnesium) even in slight quantities (traces), cause the abundant pro¬ 
teins of the seeds and young plants of the lupin to become flocculent. As 
the vital activities of the living organisms are associated with a definite 
.structure of their proteins, the “ sensitiveness ” of lupins to lime is 
explained : they become really intoxicated with this element. The floc- 
culence of the proteins renders certain constituent parts of the living cells 
inert, and affects their functions : tie movement of iron, for instance, is 
probably impeded. The results obtained in vitro then can be applied 
without difficulty to the living organism. It must be observed that where¬ 
as the injurious action of lime on lupins is well known, that of magnesia 
has never aroused the attention of cultivators, probabty because magne¬ 
sia is almost always found with lime (in marl, dolomites, etc.) and the 
natural tendency is to attribute fits injurious effect noticed to lime only, 
whereas the magnesia is equally deleterious. However, a number of authors 
have already recognised that magnesia is also injurious to lupins : for 
instance, R. Heinrich has noticed tlat magnesium carbonate when added 
to the soil, even in the proportion oi «o.5 %, completely hinders the develop¬ 
ment Pfeiffer and Simmermach&r have noted the injurious action of 
carbonate and sulphate of magnesium, etc., and thus research in vitro 
and cultural research are entirely la accord. 

A noteworthy fact is that while the action of calcium and magne¬ 
sium is almost the same during the first stages of development in the 
plant, it is different in the later stages : this proves that in studying the 
mineral needs of plants, they should not only be considered when fully 
grown, but also in the initial stages, The injurious action of calcium and 
magnesium is probably aided by the insufficiency of carbohydrates in 
the lupin seeds, for these protect the proteins, as has been proved by 

[«l] 
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A. Meyer. Calcium and magnesium act independently without the 
active assistance of the anion with which they are associated; this may 
be deduced from numerous experiments reported in agricultural literature. 
The complexity of the relations between the different salts contained in 
the soil explains certain divergences and apparent contradictions which 
have been remarked. The theory that calcium liberates hydroxylions 
must also be excluded. h. V. 

552 - Influence of Mechanical Pressure on the Growth and Structure of Wood. — 

Kurz, J, in CentraIblatt tur Bacteiiolouc, Part Ti, vol 55, No^ 11-13, PP- 293-207% 

^5 ftsrs. Jena, 5th, Jan 1022. 

Numerous experiments, have been made on this question . they have 
been directed on the one hand to the influence of the pressure as affecting 
the normal growth of wood, and on the other to the irregularities in the 
wood caused by strong external pressure. The second part of the problem , 
can be treated experimentally and also by making use of samples of wood 
growing under natural conditions, as, for instance, when two steins or 
branches have pushed one against the other, crushing and joining, or when 
a tenacious climbing plant or creeper has twined round a young stem : the 
structure of the wood thus produced has been described by Kuster, who 
also quotes the literature bearing on this subject. On the advice of 
Kuster himself, the author has examined a fine sample of Ficus mysorensis 
round which a Ficus parasitica had twined. 

He first describes the normal state of the wood of F. mysorensis , as 
in the parts not subjected to pressure; this wood is formed of regularly 
alternating layers of parenchyma and sclerenchyma, the second rather 
the thicker ; the vessels are comparatively rare, enclosed between the 
sclerenchyma fibres and bounded 011 one or more sides by the parenchy¬ 
matous tissue. The frequency of the layers varies . where they are wider, 
their direction is more regular ; where they are thicker, the}’ generally 
show irregularities and, instead of formirg complete rings, they split 
into fragments and reunite ; they shoot off from either side of the medul¬ 
lary rays. Similar irregularities are found in our woods, amongst for in¬ 
stance elms. They prove that the layers have no connection with the rings 
showing annual giowth. If the section is well polished, deep, annular, 
concentric streaks of irregular form are seen ; the microscope reveals 
no special structure, but only a brown coloration of the cellular walls. The 
medullary rays have from x to 6 layers of cells, the average being from 
2 to 3, 

The author next examines the part which has been subjected to pres¬ 
sure. He first enquires whether the growth of the wood continues under 
very strong pressure, or whether the activity of the cambium is suppress¬ 
ed ; and favours the former hypothesis, basing his opinion on the research¬ 
es made by Schwendener, Hoffmann amd Kuster. On either side 
of the strong climber which exerted the pressure, the wood under examina¬ 
tion formed, as it were, two long wedges, clearly differentiated from the 
wood of normal growth, both in appearance and structure ; in the section^ 
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the} 7 appear to be separated from the normal wood by a line of demarca¬ 
tion visible even to the naked eye. In passing from the normal wood 
between the lateral zones, the woody layers change their direction ; from 
tangendals they tend to become radiants, and are then interrupted; the 
change of direction is abrupt, angular and takes place along the line of 
demarcation. The medullary rays reciprocally bend tangentially in a 
slight curve which does not affect all the rays near the edge of the two zones ; 
towards the interior, on the other hand, where the zones become slender 
and the pressure has been stronger, the fold becomes more accentuated and 
assumes an angular form. The woody bundles and medullary rays, in¬ 
stead of meeting at right angles as in the normal wood, forming small squares 
or rectangles, meet obliquely and form lozenge shaped spaces. A 
change of structure is also to be noticed : towards the line of demarcation, 
the fibrous fascicules of the normal wood become stouter, and their wall- 
are very strong ; these characteristics are also met with towards the inte¬ 
rior of the normal wood, which does not undergo any special pressure. 
The wood subjected to pressure, which forms the two cuneiform zones is, 
on the other land, of weak structure ; the cells have mostly thin walls ; 
near the line of demarcation, the scleren clw mate us parts are reduced 
to islets in the parenchyma ; only at a certain distance from the line of 
demarcation does the normal structure reappear. The woody bundles 
and medullary rays remain continuous in passing from the normal to the 
compressed wood, but it is evident that the growth of the compressed wood 
has not continued in the direction of the cambium, but has branched oil. 
In the particular case, the abrupt change of direction is due perhaps to 
sudden pressure. 

V. 

553 ~ The Multiplicity of the Species of Radicular Bacteria in Plants observed by 
means of Serological Processes. — Kximmer, m. in Ccninibhut nir derivin' n \ n. 
Abt, v. 35, Nos. 11-13, pp. 281-283- Jena, 5th Jan 1032. 

The author defines and confirms the opinion that there are numerous 
species of radicular bacteria in plants. He has used what are called the 
serological processes, as extensively used in human and veterinary bac¬ 
teriology to differentiate and classify pathogenic bacteria (i). 


{1) In the serological processes the bacteria under examination, in pure cultures, are 
injected into the bodies of animals used lor experimental purposes. The animals t hus ttent¬ 
ed react against the microscopic invaders by producing substances called '* anti*bodies ” ; 
these animals are aft erwards treated and the serum containing anti corps is taken from the blood; 
by means of these anti-bodies the serum can cause characteristic modifications in bacterial 
cultures it identical with those injected ; on the other hand it has no action on other species : 
It also modifies in varying degrees analogous bacteria cultures (gioup reactions). The modi 
fications caused by the serums in bacteria cultures are many and vy rious : sometimes* lb0 ba c 
teria ?re killed outright; often the mobile species are paralysed and obliged to adhere to one 
another; the cultures may also be precipitated in the liquid ; in most cases the bacterh also 
undergo a change which is showu by the fact that the dissolved blood prepared ftd hoc becomes 
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The author has employed agglutination, precipitation and fixation 
of the complement, applying a process already described by him. He 
considers the agglutination as negative when it takes place below the limit 
of i: 20, or if it also takes place among the controls, that is to say without 
saiy addition of serum (auto-agglutination), or with serum from an ani¬ 
mal not treated or normal serum. Precipitation is preferable on account 
of its simplicity ; it is not usually necessary to dilute the serums unless 
the controlling tests also show positive results. The author uses the zonal 
or layer reaction, in which small tubes may- be used and the consumption 
of serum lessened ; the cultures for antigenous reaction are prepared in 
agar, immersed in salt water, killed by heat, and the bacteria separated 
by filtering, or they are centrifuged. 

As a result of experiments undertaken in collaboration with Kruger 
on 18 species of plants, the author has been able to distinguish 9 species 
of nitrophagous bacteria, namely : 

I st species : found in Lupinus perennis , L. hiteus and V. angusti- 
folius, and Ornithopus sativus. 

2 nd species : found in Melilotus albus, Medicago lupulina, M. saiiva 
and Trigonella Foenum-graecum ; it corresponds to the classic Bacillus 
radicicola ; 

3 nd species: represented.by the radicular bacteria of Loins uligi- 
nosus, Anthyllis Vulneraria and Tetragonolobus purpurea ; 

4 th species : includes the radicular bacteria of Pisum arvense and 
Vida Faba ; 

5 th species : confined exclusively to the Vicia Faba bacteria. 

Species 6 to 9: found in the nodules of Trifolium pratense, Phaseolus 
vulgaris , Soja hispida and Onobrychis sativa. 

By noting the strength of the serums used the author has been able 
to observe the relationships or analogies between some of the species men¬ 
tioned. Results show, for instance, that whereas the specific serum pre- 
|>ared with the Trigonella Foenum-graecum bacteria agglutinates the same 
bacteria in 'the proportion of 1 : 10 000, it agglutinates the Tetragonolobus 
purpurea bacteria at r : 100 only, a degree in which even the normal serum 
is active, though only slightly: any affinity between these two groups of 
bacteria must therefore be excluded. On the other hand, there are rela- 


streaked. These actions, called bactericide, agglutination, precipitation, fixation of the com¬ 
plement, etc., are attributed each to a special anti-body (bactericidal, agglutinative, predpi- 
tati ve, amboceptoric, etc.), which vaiy according to the bacteria injected. Some ot the actions 
take place even if the serum is greatly d luted ; thus agglutination may be caused where the 
proportion is t : ro 000, and even beyond if cultures identical with those at the beginning 
are used (homologous cultures) ;.in the case of analogous cultures the same serum agglutinates 
in lesser dilutions ; and in that of different cultures, it acts only at a very low ratio of dilutionr 
for instance, 1 :10, as is also the case with the serum of animals not treated; here, the reac¬ 
tion is considered as negative. The serological processes, which have been extensively used 
for twenty years in medical bacteriology to diagnose species and sub-species of bacteria, have 
on the other hand, been very little used in agricultural bacteriology. ( Ed.) 
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tionships or group reactions among the Anthyllis, Lotus and Tetragonolobus 
bacteria ; tested by the agglutinating reaction, they are confirmed by the 
fixation of the complement. The specific multiplicity of the Phaseolns, 
Vicia Faba and Vida saliva and the close relationship, if not identity 
of the Vicia sativa and Pisum bacteria, already previously noted, have 
been confirmed by Vogel and Zippel by means of agglutination and pre¬ 
cipitation experiments. 

T. V. 

554 ~ Improvement o rthe u Civitella 55 Variety of Wheat by Individual Selection in 
Tuscany. — Avansi, F , in UAgncoltum Italiam , Year IV, Paris, i -5. Pisa, 1021. 

In certain parts of Tuscany, the name “ Civitella ” is given to a variety 
of rivet wheat which, though it has lost favour in some areas, is increasingly 
cultivated in others even to the extent of supplying the increasing demand*- 
for wheat from other districts. 

As this variety has excellent qualities and is widely cultivated, the 
author decided to improve it by means of individual selection. This work 
was begun in 1917-1918 in the field of the Agricultural College at Pisa, and 
continued and extended in the following years. Prom the beginning of the 
experiments, the existence of two chief sub-varieties was distinctly seen. 

A) consisting of the offspring of a more or less dense ear, bearing 
3 to 5 fertile flowers ; 

B) consisting of the offspring of a rather compressed lax ear, with 
spikelets bearing as a rule 2 to 3 fertile flowers. 

The greater number of individuals composing the Civitella variety 
usually grown may be -included in the sub-variety A . The cultural exper¬ 
iments made during the last three years have also clearly demonstrated 
the greater productivity of this sub-variety, though its grains, while large 
and fine, are inferior to those of the sub-variety B . 

By means of selection, .starting from individuals belonging to each 
of the sub-varieties, four families were founded : 38-45-49-65, 

The Table gives the yield in 1920-1921 at Piaggia and San Cataldo 
(Pisa). 

As it had been found that the above-mentioned families were more 
productive than the ordinary varieties, they were tested in parts of Tuscanv 
showing marked differences both in climate and soil. 

The results of these trials will make it possible to control the data 
obtained in previous years from growing family 38 and the other three fam¬ 
ilies which, although very similar to one another, differ considerably as 
regards resistance to lodging and scald, as well as in their powers of adap¬ 
tation to soils.of various characters. 

In the meanwhile the work has not been interrupted but extended 
to a number of new families that will have to be gradually compared 
with those previously isolated and bred, in order to determine by means 
of cultural experiment and chemical research, the lines which are most 
worthy 6f further propagation. 

[ 553 — 554 ] 
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Analytic data respecting the 4 families of “ Civitella ” 
obtained by individual selection. 



Grain 

Straw 




Weight of | 


Correlation 
between the 


Litres 

Kg. 

1 hectolitre 

1 Kg. 

weights of 




in kg. 

[the straw and 
of the grain 

Piagzta: 






Civitella 38. 

3 822 

2818 

73.7 j 

8286 

2.94 

Civitella 4 7. ....... . 

3 302 

2449 

74-1 ! 

7 275 

3*33 

Civitella 49. 

3 790 

2565 

67.9 j 

8 186 

3.57 

Civitella 65. 

3785 

2736 

73.3 ! 

1 

9037 

3 30 

S. Cataldo : 



1 



Civitella 38. I 

2 153 

I 606 

73-6 j 

4 200 

2.62 

Civitella 47 . 

2 761 

2 OO3 

! 72-5 

6 373 

3.18 

Civitella 49. 

3 351 

2 516 

1 75-1 

5 59i 

! 2.22 

Civitella 65. 

2951 

2 260 

76.6 i 

1 1 

6 100 

j 2.70 


G. A. 


555 - w Rubin 9 % an Early Spring Wheat for Central Sweden obtained by Crossing 
the Native Dala Variety with Kolben of Svalof. — Aicekma^, A., in Sveriges 
Utsddesfdremings Tidsknft, Year XXNII, Part 1, pp. 4S-50. Malmoe, 1922. 

In the southern part of Dalarne, and in some districts of Central 
Sweden, the original Dala wheat, an awned native variety with dark 
ears (Dalarvarvete = Daba spring wheat), or other local wheats of a si¬ 
milar type, are still grown. These varieties are noted for their very early 
ripening and the excellent quality of their grain. On the other hand, they 
produce small, rather loose ears, with weak straw, and are especially sus¬ 
ceptible to the attack of rust. Their yield is very light, being 20 to 30 % 
below that of Extra-Kolben. 

For this reason, efforts have been made to introduce more productive 
types, such as Kolben, Extra-Kolben and others, although they have the 
defect of being late varieties, and in cold wet seasons never ripen properly, 
so that the grain is of inferior quality. In 1900, experiments were begun 
in Svalof with the object of producing spring wheats suitable to the special 
physiological conditions of Central Sweden. The individual selection of 
Dala native wheat and early Norwegian Rorsum wheat did not give satis¬ 
factory results and it was therefore considered advisable to carry out 
experiments i'n crossing. 

In 1906, Nilsson-Ehek crossed Dala spring wheat with Svalof Kolben 
wheat, and obtained by selection the line 0880, which was considered the 
best and at once put on the market, after the necessary cultural tests, un¬ 
der the name of Rubin spring wheat (Riibinvarvete). 


[554-555] 
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The object o£ crossing was to unite in a single type the earliness of 
Dala with the high yield of Kolben, and at the same time to obtain a high 
degree of resistance to rust to which the other native wheats and also the 
Norwegian Bor sum variety are generally very susceptible. An attempt 
was also made to combine early maturity with stiff straw, and also, 
if possible, to eliminate the awns in order to lessen the mechanical action 
•of the wind. 

From the compararive cultural experiments made at Svalof and the 
Sub-Stations of Ostgota, Vastgota, and Ultuna, the following conclusions 
may be drawn : 

Earey ripening. — As regards the length of the vegetative period, 
" Rubin ” is hardly 2 to 3 days inferior to Dala and outstrips Kolben by at 
least 4 to 5 days. The number of days to heading was actually a< 
follows : 

Svaldf : 0880 Rnbin 115.0 ; Dala 114.0; 0702 Svalof-Kolben 118.3; 
0841 Extra-Kolben 120.0. 

Ultima : 0880 Rubin 113.5 ; 0841 Extra-Kolben 124.0; 0702 Kolben 
123.6; native Dala spring wheat ill.5. 

Tornby : 0880 Rubin 114.4 ; 0821 Extra-Kolben 118.9 1 0702 Kol¬ 
ben 117.3 ; native Dala spring wheat 111.4. 

Skara: 0880 Rubin 115.0 ; 0841 Estra-Kolben 121.7; 0702 Kolben 
120.0 ; native Dala spring wheat 112.3. 

Grain and straw yieed. — The author gives the data for the two 
Sub-Stations of Skara (Vastgota), and Ultuna. At Skara, produced in 
1917-1921 an average of 2152 kg. per hectare ; if tills is taken as 100, 
Rubin produced 101, Dala 98, and Extra-Koiben no. At Ultuna, Kolben 
produced in the period 1916-1921 (with the exception of 1918), an average 
of 2173 kg. per hectare. If, as in the preceding case, this is taken as too, 
Rubin produced 82, Dala 61, and Extra Kolben 103. 

Rubin is thus clearly superior to Dala in grain production and also 
though to a less degree in straw-yield. 

Rust resistance. — Rubin is more susceptible to rust than Kolben, 
but is much more resistant than Dala. An empiric scale where ro ~- 
free from rust and 1 = severely attacked gives results as follows ; (Svaldf 
1916), 0880 Rubin 5; Dala 1; 0702 Kolben 8; 9841 Extra-Kolben 9. 

Strength of straw. — If a scale of resistance ranging from 0-10 (o r- 
non-resistance ; 10 very resistant) is taken, the figures are : 

Svaldf. *— 0880 Rubin 8 ; Dala 5 ; 0702 Kolben 8; 0841 Extra- 
Kolben 4. 

Skara; 0880 Rubin 9.4; Dala 5.3; 0702 Kolben 8.8; 0841 Extra- 
Kolben 9.3. 

Resistance is about the same as that of the parent Kolben, but exceeds 
it in some cases. 

Ears : light-brown and awnless. 

Weight of hectoeitre and weight of 1000 grains, —- Equal 
or a little lower than in the case of Kolben. At Ultuna, the averages for 
1916-1921 were: 

0$s] 
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Weight of hectolitre {in kg.) : 0880 Rubin 744; 0702 Kolben 
73.9 ; 0841 Extra Kolben 72.4 ; Da la 734. 

Weight of 1000 grains (in gm.) : 0880 Rubin 334; 0702 Kolben 
33*9 ; 0841 Extra-Kolben 34.5; Dala 30.3. 

The object of the cross viz., " to obtain an earlier ripening Kolben J \ 
was thus attained to a very satisfactory extent. The new spring wheat 
is especially adapted to the conditions in Central Sweden, where it can 
with advantage be substituted for the native types. It may also be 
recommended for the high regions of the interior of South Sweden where 
Extra-Kolben is found to be too late in ripening. ' G. A. 

556 ~ Orion of Svalof an Early Black Variety of Oat for the Norrland obtained by the 
, Cross Ligowo X 0 668. — Akerman, A , in Svcnges Utsadesforenings Tidsknft, year 

XXXII, Part 1, pp. 4-16, figs. 2. Malmoe, 1922 

In the northern and mountainous sectors of Norrland, the frostless 
season is very short and it is therefore necessary to grow the very earliest 
varieties of oats, in order that they may ripen some time before the first 
frosts and cold weather of autumn begin. 

The vegetative season of the native oats is undoubtedly short, but their 
yield is very low, the quality of the grain is poor and the straw weak. For 
these reasons, 6-rowed barley has always been the favourite cereal in these 
latitudes, and scarcely any oats have been cultivated. For a long time the 
“ Sveriges Utsadesforening ” has considered it advisable to carry out 
selection work with a view to obtaining a type of oat as early in ripening 
as the native varieties but at the same time producing a heavy yield, stiff 
straw and grain of good quality. 

Since the end of 1890, the results of the individual selection of local 
native populations had been far from satisfactory ; therefore in 1903, a 
first series of crosses were made between Eigowo (an oat well known for 
its high productivity 7 - and the excellent quality of its grain), and line 0660 
of Mordfinsk Svarthavre (Black North Finnish Oats), and line 0668 of a 
native variety from Nordland (Norway). 

From the first cross was obtained the line 01120 Bjorn of Svalof 
oat, and from the second, the Orion of Svalof oat, line 1101. 

The Cross Eigowo x 0668 was effected in 1903 and the first cultural 
experiments made in 1910 at Svalof. The line proved to be still far from 
homogeneous and it was therefore though well to make a further selection 
in 1911 by isolating the line b which is the most cultivated at the pres¬ 
ent time. 

Since 1914, the most important lines of Orion (01101 6 ; 01103 ; 
or 102 etc.), have been subjected to comparative cultural experiments on 
a large scale in various provinces of Sweden; they have been chiefly 
compared with Mesdag, a very early variety of oat, which is the favourite 
in the Northern districts. The data obtained from these experiments 
are as follows ; 

1) Early ripening. —- Orion ripens on an average only two days 
later than the earliest types of oats grown in Norrland, but it is distinctly 
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superior to Guldregn. The following data were obtained from Holm (An 
geronanland), as to the number of days from the vegetative period til' 
maturity during the period 1917-1920: 01120 C. Bjorn XI 90.; onoi 
b , Orion 88 ; 01 102, 99 ; 10 d. Orion, 89 ; 01 104 328 ; 14 d Orion, 
88; Mesdag, 86; 0386 Guldregn, 95. 

2) Yield. — In Norrbotten and Vasterbotten, Orion produced 5.5 % 
more grain and 7.5 % more straw than Mesdag. The difference in favour 
of Orion increases and reaches 15.8 % (grain) if Orion line h is the type in 
question. The same returns were made from Jamtland. If the grain 
yield of Mesdag is estimated at 100.0 those of 01101 b Orion and of 
01163 & Odal were respectively 129.6 and 126.6. On the other hand, at 
Holm and in the districts of Vastemorrland, where the climate is better, 
Odal takes the first place. 

Other characters, — Tong, but comparatively stiff straw : grain 
of good quality ; the weight of 1000 grains is greater than in the cases 
of Mesdag, Bjorn, and Nordfinsk Black Oats ; the 4 weight per hectolitre 
is equally satisfactory. In Orion, the glumes of the seed are very thick, 
so that the enclosed grain is relatively small. It must, however, be observed 
that in a very rigorous climate, * strong glumes serve to protect the 
embryo against the action of frost and insure a higher capacity of ger¬ 
mination. 

Briefly it may be stated that the objects in view in making the cross 
Ligowo x 0668 have been obtained in a very satisfactory manner on the 
whole, since the hybrid produces a heavy crop of grain of good quality, 
ripens early and has stiff straw. 

Orion will certainly take the first place in the Provinces of Norr¬ 
botten, Vasterbotten and Jamtland. G. A. 


557 - An Enumeration of the Dominant Characters of Barley, — Fk \skr, c., iti Scientific 
Agriculture, Vol. II, No. .j, pp. 113-116. Gardeuvale, P. Q. December, 1021. 

The author unites in this article all the data respecting the determi¬ 
nation of the dominant characters of barley. 

The list is as follows : 


1) Black colour of palea dominant as regards while colour 


2} Two rows . » 

>) Hood , » 

.{) Purple colour of palea j> 

Coloured grain » 

6 ) Nairow glumes » 

7) Loose ears 

S) Adherent palea » 

o) Brittle rachis » 

10) Awned ears » 

11) Rough awns » 


» ') sis: rows 

« » awn 

» » white colour 

» » colourless grain 

a * broad glumes 

» » close cars 

» » . non-adherent palea 

» » resistant rachis 

» » hooked ears 

» » smooth awns 


_ I) Black colour op the palea. — The dominance of black as regards 
white was already known before the revival of Mendelism and instances of 
this dominance were reported by Rimpau. Tschermak fixed the ratio in 
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the F 2 as 3 : 1, and Biffen obtained the same results in the following 
crosses between white and black varieties : 

H. japanic it m X Sieudeln 
H. vulture X Steudchi 
H. mu fans X Sieudehi 

He invariable" obtained in the F x black individuals and in the F 2 , black 
and white individuals in the ratio as 3 : 1. 

Although the recessive type was cultivated for a long time, it never 
produced any black forms. 

2) Number of rows. — In this case the dominance is not as absolute 
and indisputable as in the former. In the results of a series of crosses made 
at Ottawa (Canada), Saunders observed cases of incomplete dominance. 
He discovered in some of the F 2 , in addition to the extreme forms, a series 
of intermediate forms ranging from 2 to 6 complete rows. In the F g( 
how r ever, nearly all the six-rowed individuals behaved as true heterozvgo- 
tes (typical intermediate forms) and produced a mixed progeii}- of which 
25 % were two-rowed, 50 similar to their parents and 25 % six-rowed. 

3) Hooded. — The dominance of this character over the awned 
condition is proved by the following crosses : 

H. trifurcatum x H, nutans 
H. vulgare X H. atnvm 
Black Hulled X Beardless 

In the F v there are always trifurcate individuals with supernumerary 
sessile flowers. In the F 2 there are trifurcate forms and awned forms in 
the ratio of 3:1. 

4) Purpee coeour of paeea. — Dominant as regards white. 

5) . Pigmented, or unpigmented grain. — The presence of pigment 
in the palea seems to be correlated with the colour of the grain, where¬ 
as in wheat; as is well-known, the colour of the palea is quite independent 
of the grain. The character of “ coloured grains ” is dominant as regards 
that of “ colourless grains 

6) Narrow 7 geumes and broad geumes. — In the greater number 
of barleys, the glumes are narrow; there are, however, some varieties in which 
they are oval-lanceolate. By crossing H. abyssinicum with H. Steudelii, 
or H. abyssinicum with H. trifurcatum , narrow glumed individuals are 
obtained in the F lt whereas in the F %) and the F 3 , there are narrow glumed 
hybrids and broad glumed hybrids in the ratio of 3:1. 

7) Boose and ceose ears. — As Spieman has been able to prove in 
the case of wheat, the heterozygotes of the F % are in intermediate conditions. 
Cases have occurred where *the F 1 had still looser ears than their loose eared 
parents. The same is reported of the F 2 . According to Biffen this is 
probably due to a rather larger number of genetic factors. 

8) Adherent paeea. — Dominant as regards non-adherent. 

9) Strength of rachis. — Many varieties of barley have a more or 
less brittle rachis. This brittleness attains its maximum in if. spontaneum , 
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the ripe ear falling apart of its own accord. On crossing H, sponlaneimi 
with six-rowed varieties with hooks and rather resistant rachis, individuals 
with brittle rachis are obtained in the F 2 . Although very complex segrega¬ 
tion has taken place in the F %i brittle individuals and resistant individuals 
occur in the ratio of 3:1. 

xo) AwnIvESS and hooked forms, — There are very few data regard¬ 
ing these. From H. nigrosubinerme (awnless) X H. hcxasticojuvcatimi 
(hooked), were obtained in the'Fj, some individuals resembling the awnless 
parent, and in the F a , out of the 41 individuals, 27 were awnless, 7 hooked 
and 7 awned. These 41 individuals were the progeny of a single plant of 
the F v 

11) Structure of awns. — Many varieties of barley have a char¬ 
acteristic denticulation of the awns rendering them rough to the touch. 
The rough form is dominant as regards the smooth. G A. 

558 - Bshaviour of the Character “ Ramifhd Fanule Inflorescence ” in the Cross 

With Maize Plantshaving normal Ears.— Kempton, J.H.,in United State* Department 

or Agriculture , Bulletin No. 971, pp. 1 -so, figs. 5, Plates I-XVl. Washington, December 

1921. 

The variation of maize known under the name of “ ramified ” (Zea 
ramosa) , is characterised by having branched female inflorescences, while 
the male inflorescences, which in normal types are little ramified at the base 
and possess a very well differentiated central axis, are much branched, the 
ramifications extending to near the top of the median axis. 

For the crossing experiments, the Gordo variety of maize (from Chi¬ 
huahua, Mexico), was chosen ; this is characterised the reduced rami¬ 
fication of its male inflorescence, which has two or three branches at the 
base and a very distinct central spike of which the length may be as much 
as 50 centimetres. 

In the F x , the character " branched ” behaves as a recessive, and the 
ears of the hybrid are normal, having no ramifications. In the F v . , segre¬ 
gation takes place into normal individuals and ramified individuals in the 
usual ratio 3 : 1. Biometric determinations have, however, shown that 
the ramified plants that segregated in the F c no longer possessed the typ¬ 
ical form, for they had acquired some of the characters of the Gordo parent; 
the same occurred in the normal individuals that segregate in the F z . 

In the “ ramified ” group, the structure of the terminal panicle ami 
of the female inflorescence showed great variability. Some of the plants 
classed as “ ramified ** from the characters of the male inflorescence, yet 
possessed unbranched ears. Among them a complete series could be found 
ranging from the typical ear to the ramified inflorescence. 

Generally the intermediate female forms were accompanied by a male 
inflorescence of a similar intermediate form. In the F 3 the progeny had 
ears ranging through all the intermediate forms up to the extreme types, 
whereas the male inflorescences were intermediate in character. In the 
F 4 , the results obtained confirmed what had been observed in the preceding 
generations. Two of the hybrids certainly had normal ears with no signs 

[* 5 *^ 558 ] 




PWX!C BREEDING 


66 r 


of ramification, but the influence of Zea ramosa was very clear in the male 
inflorescences. Although the progeny might differ considerably from one 
another, the results obtained in the F 4 indicate the possibilit3 r of isolating 
constant intermediate forms, and make it more difficult to interpret the 
phenomena as being due to certain basic factors. 

If the results obtained in the first and second 'generation may be le- 
garded as representing a monohybrid ratio, this explanation certainty 
does not hold good in the case of the F 4 . In addition to the chief determining 
factor, there are no doubt other genetic factors giving rise to cons¬ 
tant intermediate forms. There is, however, no sufficient evidence to show 
whether these intermediate forms are due to multiple factors, or to factors 
which influence the chief factor in such a manner as to modify its ex¬ 
pression. G. A. 

559 - The Improvement of the Oil-Bearing Sunflower by Selection, in Bulgaria. — 

Kioumiourdjieff, I. V., in SemUdiehe (Agriculture), year XXV, Part 9, pp. 117-119. 

Sofia, 1921. 

The commercial varieties of sunflower cultivated in Bulgaria for oil 
production are from the genetic point of view a mixed population composed 
of a large number of forms. 

There is, however, to be found in Bulgaria a type of sunflower valuable 
both for the quantity and quality of its oil, but as it has never been selected,, 
this type has become so contaminated and mixed that its oil yield has 
greatly suffered. It is therefore necessary to have recourse to careful sort¬ 
ing, and in making choice of seed plants, the established rules of physio¬ 
logical selection should he observed. 

1) The fruit must be taken from plants that have not branched 
during the summer. 

2) All very luxuriant plants should be rejected. It is best to se¬ 
lect those of average growth. 

3) The fruits ought to be of moderate size and their surfaces covered 
with seeds of the shape and dimensions best suited for the purpose. 

One type of sunflower fairly frequently seen in plantations has thick- 
ish minded seeds (like coffee-beans), with a fawn-coloured integument 
and spherical kernel, and this type should be preferred to any other. 

Another form also occurs which bears equally short rounded seeds, 
with tough integuments, but of a darker colour and having light stripes 
on either side; this type might produce by selection a variety resistant 
to the insect [Romeoesoma nebulella?), a parasite, which causes damage 
every year. G. A. 

560 - On the Advisability of Selecting the Native Tobaccos in Bulgaria.— Tocheff, 

J, V., in Semlediehc (Agriculture), year XXV) Vol. 8, pp. 119-121. Sofia, 1921. 

The varieties of tobacco cultivated in Bulgaria are, from the genetic 
standpoint, populations composed of numerous distinct forms differing 
from one another in their morphological characters and physiological 
constants. The sorting of these populations would improve the quantity, 
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and quality of the tobacco produced. For the first year, female parent 
plants should be selected, the following characters being taken into account: 

1) The number, position and size of the leaves ; 

2) The nature of the stem, which should be sufficiently strong, little 
inclined to the production of suckers, and with leaves growing close to¬ 
gether. 

3) Resistance to diseases and to injurious insects, especially Thrifts, 

4) The earliness or duration of the vegetative period. In cold re¬ 
gions, such as for instance the hilly and mountainous parts of the Balkans 
early maturing types are necessary. 

The inflorescences of the mother plants chosen according to the above 
requirements are isolated at the right time to prevent crosses. 

The seeds of each plant are sown the second year in separate plots, 
the plants in each plot being carefully examined as in the preceding year, 
and the inflorescences isolated. When the plants have reached their tech¬ 
nical maturity, the 4-3 first leaves are carefully removed, those from each 
plant being kept distinct, while the 4-5 leaves still remaining on the stem 
are left until the seed ripens. 

The leaves thus collected are carefully analysed as regards the follow¬ 
ing characters: 

1) Weight of leaves per plant ; 

2) size of leaf-blades ; 

3) thickness and percentage of veins ; 

4) colour and structure of leaves ; 

5) ignition properties. 

The same operations are repeated in the following years, until the re¬ 
quired characters have become fixed, and the lines thus obtained have 
acquired the necessary homogeneity. G. A. 

561 - Difficulties arising in Experiments on the Improvement of Fruit-Trees by 

means of Crossing and Selection. — Dorsey, M. j., iu Scientific Jvrtcutturni, 

Vol. II, No. a, PP* nS-120. Gardenvalc, 1 \ Q„ Decernbci umi. 

Sterility (auto-, or staurosterility), is one of the chief obstacles enc< mat - 
ered in the course of genetic work on fruit-trees. Recent observations 
have shown that arrested development may occur at any moment during 
the complicated process of the sexual mechanism. From the genetic 
standpoint, the effects are equally important whether this arrested de¬ 
velopment manifests itself either in the gamete, or the zygote, for it can 
prevent the combination of factors which is for many reasons particularly 
desired. The study of pollen shows that in a great number of varieties- 
especially in species hybrids, there is a variable quantity of aborted pollen. 
In certain cases, the abortive pollen is the factor that checks fruit-setting. 
If these abortive grains represent some determined combinations of char¬ 
acter, it is clear that some of the possible gametic combinations are exclud¬ 
ed. Similarly, if the development of the embryo is arrested before it reaches 
maturity, a number of possible new types are eliminated in the same way. 
Further eliminations may also take place during the interval between fer- 
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tilisation and the maturity of the seed. Seeds that are incapable of ger¬ 
mination are the results of a subsequent loss of gametes, amongst which 
these may be combinations that are little disposed to further germination. 

Iti order to be able to give a satisfactory interpretation of the pheno¬ 
mena of heredity, it would be well to determine in each case the moment 
in the biological cycle when the suppression of the essential organs took 
place. The frequency with which this phenomenon occurs and the result¬ 
ing consequences could certainly be estimated by workers carrying out 
crossing experiments on a large scale who would note the approximate 
quantity of sterile pollen and the number of abortive pistils belonging to 
the large number of flowers that do not set seed, and of seeds that are in¬ 
capable of germination. 

It is thus extremely difficult to obtain any desired type by a cross 
based only upon the characters of the two parents, especially if the latter 
belong to different species, as actually occurs in a large number of cases. 

It would be advisable, in the face of these difficulties not to try to 
obtain immediate results at first, but to make a thorough study of the ma¬ 
terial afterwards to be used in the work of improvement. In the first 
place it is necessary to determine the best varieties to use for the crossing 
experiments ; for the best parents are the starting point for the production 
of new varieties. 

Much has already been done in this direction, not only for commer¬ 
cial varieties, but also for the native species. 

In the second place, the genetic history of some well known hybrids 
should be carefully studied with a view to increasing what is already known 
touching the transmission of fruit characters and to fix the laws of their 
heredity, which would provide a systematic and scientific basis for work, 
instead of a merely empirical estimate. 

G. A. 

562 - The Possibility of Transmitting by Vegetative Propagation the Character of 

High Productivity in certain Apple-Trees. — Davis, M. B , in Scientific Agriculture , 

Vol.II, No. 4, pp. 120-124, fig. 1, Garden vale, P. Q., December 1921. 

After a reference to previous experiments which would seem to have 
proved that positive results can be obtained in the case of citrus trees 
(Shamed) by grafting well selected scions on productive stocks, although 
only negative results were observed for apple-trees (Gardener with the 
Ben Davis variety), the author gives an account of the observations made 
at the Agricultural Experiment Station of Ottawa (Canada) regarding the 
transmission by vegetative propagation of the character of productivity 
in the case of apple-trees. x 

A certain number of trees were chosen for the experiment, and in 1896, 
the first observations were made and data collected ; in 1906, scions were 
taken from : 

a) the tree which had produced the highest total yield during a 
period of eight years (571.6 lb.) ; 

b) the tree which had produced the lowest yield (184.50 lb.) ; 
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c) the tree which, had produced the most regular crop and a high 
yield (354-6 lb.). 

Although differing in yield, the trees were nearly similar in other res¬ 
pects, such as growth, quality of fruit etc. 

The scions were grafted on the Rose of Stanstead and on Dartmouth. 

The 17 descendants of the tree that had produced the highest yield 
bore in 9 years 4374 lb. or 257 lb. per tree. 

The 8 descendants of the tree with the lowest yield produced in 9 years 
1269 lb., or 158 lb. per tree. Finally, the 12 descendants of the tree that 
had produced the most regular crop, which was at the same time a heavy 
one, bore in 9 years 2612 lb., or 219 lb. per tree. 

The descendants not only differed in productivity, but also in the 
vigour of their growth, which was distinctly inferior in the progeny with 
low yields. There thus seems to be a very close connection between yield 
and growth. In order to complete and test these experiments, the follow¬ 
ing test was carried out. Scions taken from the three trees already men¬ 
tioned were grafted upon 5 large trees, the branches selected for the 
purpose being as uniform as possible. Three scions, each taken from a dif¬ 
ferent tree, were grafted on each stock, care being taken to vary the position 
of the graft upon the stock in such a manner as to obtain the most uniform 
conditions possible. Thus if the scion taken from a tree of low yield was 
grafted on the north side of the 1st stock, it was grafted on the neighbour¬ 
ing tree on a branch exposed to the south, and so on. The following Table 
gives the results of the five-year period 1911-1915. They confirm in the 
main the results obtained in the previous case, except that the offspring 
of the tree with the most regular crop and a large yield took the first 
place. The offspring of the tree with low yield was also noticeable for 
poor crops. 


Data regarding the crop for the Five-Year Period 1911-1915. 


Distinguishing 

number of trees 

Progeny 

of unproductive tree 

Progeny of tree with 
high yield and 
most regular crop 

Progeny of the 
productive t 

36-21 

48.37 

144.OO 

XO3.62 

, 43-13 

67.50 

70.87 

87-75 

43-27 

13.50 

137.25 

56.25 

42-25 

X .12 

27.OO 

22.50 

45-7 

33.70 

54 . 0 ° 

74.25 

- Totals . . . 

164.83 

433.18 

354*37 




G. A. 
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563 - Means of Obtaining, by suitable Crossing Varieties of Grapes without Pips. — 

Stout, A. B ., in New York Agricultural Experiment Station , Geneva, N. Y. } Technical 
Bulletin No. 82, pp. 1-16, Plates I-VII. Geneva, N. Y., January 1921. 

The structure of the vine flower has for a long time been a matter of 
interest to vine-growers and students of heredity desirous of producing 
types of grapes with few or no pips. It is desirable and in fact most nec¬ 
essary, for those engaged in the study of genetics to determine as accurate¬ 
ly as possible the extent to which crossing operations can influence 
the distribution of the sexual organs in the flower, and to regulate them. 

It is well known that in all varieties, fruit production depends 
upon the development of the stamens and pistils and upon their -capacity 
to act as sexual organs in the processes of fertilisation and the setting 
of fruit. 

The self-fertilising varieties, such as Delaware, Niagara, Winchell and 
Concord, bear flowers having equally developed androecium and gynoecium 
which are capable of functioning inter se, even upon the same flowers; 
these are therefore complete hermaphrodites and are fertilised by self- 
pollination. 

On the other hand varieties such as Brighton, Lindley, Baty and Mas- 
sasoit, have recurved instead of erect stamens or the stamens are more 
or less aborted,-and have shrivelled and defective pollen-grains. The 
pistil is however normally developed and in such cases, self-fertilisation is 
rare, and the intervention of foreign pollen is necessary (imperfect herm¬ 
aphrodites) . 

There is a third group (to which all the wild American species, and 
some of the cultivated varietes belong), in which the flowers are only pro¬ 
vided with stamens. In this case, the pistil is more or less abortive, 
always incapable of functioning, and sometimes entirely lacking. The 
stamens on the contrary are normal and produce much pollen. 

There is also a fourth group, producing pipless or almost pipless 
grapes. The pistils are able to develop into grapes, whereas the ovules even 
if they are present, cannot transform themselves into pips. The develop¬ 
ment of the fruit is caused by the stimulation exerted by the pollen tube 
which as it grows, penetrates into the pistil and hermaphroditism is 
imperfect. 

There are in short 3 types of flowers : 1) with stamens ; 2) perfect 
hermaphrodites ; 3) imperfect hermaphrodites. No purely female forms are 
as yet known. 

These flowers are not always very clearly distinguishable for there 
is a gradual passage from one type to the other through a series of inter- 
mediate forms. It is through the study and the selection of these inter¬ 
mediate forms that it may be possible to discover types possessing this 
degree or kind of “ feminality ” that is met with in the pipless varieties. 

By way of preparing the ground and collecting material, the Agri¬ 
cultural Station of Geneva (N. Y.) made a careful study of the variations 
occurring in vine-flowers and the results obtained may be summarised as 
follows: 
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1) Flowers with stamens : in these there is either no trace of pis¬ 
til, or the pistil is more or less aborted. The stamens of each flower and of 
all the flowers of a given plant are very uniform, but differences are noticed 
between one individual and another as regards length of filaments and 
the size of the anther. The filament is erect, the germinating capacity of 
the pollen in 95 % and plants of this class are typical males. 

In wild species, as already stated staminate individuals frequently 
occur ; according to observations made by the author, they seem inclined 
to have rather long filaments. 

2) Perfect hermaphrodites with erect stamens : the flowers of this class 
may present considerable differences as regards length of filaments, size 
of anther, and the shape and dimensions of the pistils. Although the 
number of pips may vary from one variety to another, the development 
of the fruit is always subordinate to the formation of the pip. The stamens 
are erect, the pollen gives a high germination percentage, 75 %. There 
are, however, individuals, which although they are vigorous and well-devel¬ 
oped and furnished with perfectly erect stamens, produced shrivelled and 
defective pollen. 

3) Hermaphrodite flowers with erect stamens and spiral filaments : 
the filament is more or less undulating or twisted into a spiral, the anthers 
are normal; the pollen is more or less shrivelled and incapable of fertilis¬ 
ing. The gynoecium on the other hand is normal and if it is fertilised 
with good pollen, regularly developed fruit is nearly always produced. This 
type of flower has been found on 33 plants of which the descent is known 
to the third generation. 

From a cross between Winchell and Diamond (both hermaphrodites 
with erect stamens), Station Seedling No. 123, a hybrid also with erect 
stamens, was obtained. Worden (with erect stamens) was then fertilised 
with pollen from the above No. 123, and three other individuals, Nos, 931, 
•933 and 934 were produced, all having erect and straight stamens. The 
appearance of this type of flower in all the 34 descendants, to the third 
generation gives a good idea of a case of mass selection. 

4) Flowers with filaments bent outwards , or with curved seeds : in 
plants raised from seed it is not uncommon to find flowers of which the 
filaments at the moment of anthesis form a more or less wide angle with the 
pistil. The anthers are normal, the pollen is shrivelled and unable to ger¬ 
minate. 

5) Flowers with twisted anthers : the filament may be simply bent, 
as in the Barry variety, or twisted to the point of being curled, as in Mas- 
sasoit, with all the intermediate degrees. Pollen germination experiments 
give wholly negative results. 

6) Pipless or almost pipless types . — The observations were made 
on plants of the type “ Concord Seedless In 1913, E. H, WETMORE 
of Rushville (N. Y.), sent to the Station a case of grapes which were nearly 
pipless. From the very small number of pips present, pipless descendants 
were obtained which differed from the normal type only in having rather 
smaller grapes. The flowers had very long stamens and normally develop- 
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ed anthers with pollen having a high germinating capacity (at least 95 %). 
The vines with pipless grapes are typical males, but the lack of pips would 
appear to be due, according to the author, to what may be called a slight 
degree of feminality. From crossing Triumph and Duchess (two varieties 
with pipless grapes), descendants were obtained from which some of the 
grapes (the smallest), were almost without pips. The vines bearing these 
grapes have flowers with erect stamens long, or medium-sized, anthers and 
pistils of average dimensions. 

Seedless Hubbard and Sultanina (Thompson’s Seedless, a variety large¬ 
ly grown on the shores of the Pacific), also have flowers of the same type. 
The male characters are strongly developed in, these varieties, whereas 
the absence of pips shows that the female organs are weak and only partly 
developed. 

If a hermaphrodite variety is fertilised with the pollen of pipless types, 
grapes with few pips are obtained in the F 1? although owing to segregation, 
there are no pipless individuals in the following generations. 

In any case, the author is of opinion that the best way to create varie¬ 
ties of grapes without pips is indicated by the fact of intersexuality. Most 
of the individuals and varieties that are nearly or quite pipless have strong 
stamens. The pollen of pipless males can be used to fertilise other male 
individuals with weakly developed female organs that sometimes permit 
the formation of seed. It would no doubt be possible in this way to 
obtain families composed of individuals many of which would bear pipless 
grapes. G. A. 

564 - A Monograph on the Wheat Plant (1). — Nature, VoL 109, No. 2734, pp. 366-368. 

London, March 23,1922, and reviewed in The Gardeners Chronicle, Vol. LXX, No. 1827, 

p. 331, London, Dec. 31, 1921. 

Prof. J. Percival’s monograph on the wheat plant, recently published, 
fills one of the many great gaps in agricultural literature and is a noteworthy 
contribution to present day knowledge on this ever important subject. 
It will be read and admired in all countries and for many years to come. 
Every detail is founded on the author’s own personal experience and the 
study is peculiarly exhaustive. 

The introduction shows how widespread is the cultivation of wheat 
and it is interesting to note that there is no month in the year during which 
the wheat harvest is not being carried on in some part of the world. This 
is indicated as follows : 

January : Australia, New Zealand, Argentina, Chile; February : 
India ; March : India, Upper Egypt ; April ; India, Persia, Asia Minor, 
Lower Egypt, Mexico, Cuba ; May: Japan, China, Central Asia, Morocco, 
Algeria, Tunis, Texas ; June : South of France, Spain, Italy, Greece, Turkey, 
Japan, United States (south of 40°) ; July : France, Germany, Austria, 
Hungary, Roumania, Bulgaria, S. Russia,. Canada, N, United States ; 


) The Wheat Plant , A Monograph by John Percwal, M. A,, F. L. S. with 228JUustta- 
lion:?. London : Duckworth and Co. {Ed.) 
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August : England, N. France, Belgium, Holland, Central Russia, Canada, 
United States ; September : Scotland, Sweden, Norway, Canada ; October ; 
N. Russia, Finland ; November : South Africa, Argentina, Peru; Decem¬ 
ber : Burma, Australia, Argentina. 

Apart from the great wheat producing areas, wheat can be grown 
from beyond the Arctic circle to the Equator; it is known to flourish from 
sea-level up to io ooo ft. in Mexico etc. and according to Humboldt, 
reaches an altitude of 14 000-15 000 ft. in Tibet. So long as the winter 
temperatures do not fall below —20° C, and the air and soil are dry, the 
exposed plants suffer little. As regards water suppty, an annual rainfall 
of 20-30 in. is sufficient although some of the Macaroni and Club wheats 
give remunerative returns in regions where the rainfall is not more than 
12-15 in. per annum. 

In Part I of the monograph, Prof. Percivae gives the results of his 
investigations into the morphology, anatomy, growth and development 
of the plant. The earlier chapters contain detailed descriptions of the gtain 
and its germination illustrated by a wealth of new and admirable pictures, 
far more illuminating than the well-known illustrations to be found in 
present botanical text books. The numerous details of the structure and 
behaviour of the plant testify to the closeness of the observations made, 
and will be of exceptional value to future investigators. 

Part II opens with a discussion on the classification of wheats. This 
is a subject which the author has made peculiarly his own, seeing that for 
the last 20 years he has grown annually at the farm attached to the Uni¬ 
versity College, Reading all available varieties, numbering nearly 2000 forms 
derived from almost all the wheat growing regions of the world. As the 
result of bis comparative investigations, Prof. Percival concludes that 
in addition to the‘two recognised wild species 1) Triticum aegilopoides Bah 
(wild small spelt) and 2) T. dicoccoides Kom (wild emmer), eleven races or 
cultivated species exist, eight of which, viz. T. monococcum'h . (small spelt), 
T. dicoccum vSchubb. (emmer), T. durum Desf. (macaroni), T. polonicum 
(Polish), T. turgidum U (Rivet), T. compactum (Club.), T. vulgare Host. 
(Bread), and T. Spelta L. (large Spelt or Dinkel), are well known races; 
whilst three, viz, T, orientale (Khorasan wheat), T. pyramidale (Egyptian 
cone wheat) and T. sphaerococcum (Indian dwarf wheat) are new creations. 
The first of these consists of two emmer-like varieties, differing only in 
awn colour, and characterised by the possession of long glumes and grain. 
The second consists of a group of 5 Egyptian wheats resembling the Rivet 
wheats in most respects, and in leaf colour, shortness of straw and ear 
shape strongly reminiscent of segregates of crosses between T, turgidum 
and T, vulgare. The third is an equally small group of round-grained 
forms similar to T. compactum . The further sub-division of these races 
into " varieties ” follows the well-known system in ICornicke and Wer¬ 
ner’s <f Handbuch des Getreidesbaus }t . It should be noted however that 
certain forms have been transferred quite rightly to other-groups e. g. 
several forms placed by Kornicke in T, durum are transferred to the 
emmer group T. dicoccum , and the Persian Black (T. dicoccum var. per si* 
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cum) a form which has puzzled more than one specialist is also placed 
in this group, to the satisfaction of those interested in the genetics of this 
important mildew-resisting wheat. 

A specially detailed description is devoted to the common breadwheat, 
with the numerous bearded and beardless varieties (pp. 265-306). The 
predominance of these last may be attributed to the digestibility of the 
flour and the endurance of the plant. The most ancient of cereals, T. 
vulgare now exists in some 14 varieties (7 bearded and 7 beardless), which 
are easily classified by the colour and degree of downiness of the glumes. 

The systematic portion of the monograph is followed by a chapter of 
considerable interest on the origin and relationships of the races of wheat. 
Evidence from various sources, archaelogical, ecological, pathological, gene- 
tical, etc. is skilfully marshalled to show their probable lines of development. 
The author as a result of his morphological studies comes to the conclu¬ 
sion that " there is not nor ha« there ever been a prototype of the bread 
wheats “ and that ” the characters of T. vulgare and its allies appear... 
to be those of a vast hybrid race initiated long ago by the crossing of wheats 
of the emmer series with species of Aegilops. " He adopts the view that the 
present day wheats fall into the 3 series already mentioned. The multi¬ 
plicity of the races is doubtless connected with the fact that, although 
as a rule self-fertile, wheat is occasionally cross-fertilised and results in 
consequent natural hybridisation. 

Artificial hybridisation was first started at the end of the xvnrth 
century by Knight, but no definitely important results were obtained un¬ 
til 1846 when Maund and Raynbird produced undoubted hybrids. Since 
then, hybridisation has been carefully followed up and important results 
have been obtained. Eor example, Biffen, who first investigated the 
inheritance of resistance and susceptibility to the attacks of yellow rust 
(Puccinia glumarum), discovered that these characters form a Mendelian 
allelomorphic pair, and working on this basis, a means of circumventing 
rust by the production of immune varieties was worked out (1). A useful 
summary of most of the more important literature dealing with hybridi¬ 
sation and improvement of wheat is given, with details of the most recent 
hybrids obtained. 

The concluding chapter contains an interesting survey of the yield 
obtained in different countries, the world’s average being 13 bus. per acre. 
Historical research shows how greatly the yield has been increased during 
the last few hundred years. With the increase in stock raising and the 
consequent increase in the amount of manure available, there has been a 
steady rise in yield. Records show that in the xxth century, the average 
for the first 20 years was 31 bus. as compared with 10 bus. in the xvnth 
century. Occasionally there have been exceptional results : e. g. 96 bus. 
per acre of Yeoman wheat at Wye, Kent (England), in 19x8 and XX7.2 
bus. per acre in Island County (Washington, U. S. A.) in 1895, 


(1) See R. March 1922, No* 226. {Ed.) 
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Prof. Percival also gives details of the effect on yield of soil, culti¬ 
vation and manuring, seed rate, variety, time and methods of sowing, 
and size of grain. M. T v . Y. 

565 - The Chief Causes of the low Yields of Maize in South Africa and possible Means 

Of Improvement. — Bosman, G. J. (School of Agriculture, Glen, O. P. S.), in Journal' 

of the Department of Agriculture, Union of South Africa, Vol. Ill, No. 6, pp. 507-51.|. 

Pretoria, Dec. 1921. 

In recent years, the average yield of maize per acre in South Africa 
has been very low as compared with other countries. The author has 
here summarised the main causes of this deficiency, and the methods 
recommended for the cultivation of maize. 

Apart from the employment of defective methods of cultivation, the 
rainfall of South Africa is undoubtedly the greatest limiting factor in maize 
production. It is considered, other factors being favourable, that 10 to 12 
in. of rain during December-February are sufficient, and a steady rainfall 
of 1-2 in. per week seems to be the most effective. It is noted, however, 
that although the question of moisture is to a large extent beyond the 
control of the farmer, the proper preparation of the seedbed is a matter 
for careful consideration. A great deal of the maize crop, in South Africa 
suffers annually because the soil is simply surface scratched and the roots 
are unable to reach the moisture conserved in the sub-soil. Deep ploughing 
is considered advisable by the author, preferably a winter ploughing with a 
subsequent cross ploughing in spring, or where this is impracticable,"the soil 
should be thoroughly cultivated or disc-harrowed. Maize does not succeed 
well on newly broken up soil, unless of a very sandy type. 

Seed of poor quality has largely been used. Maize farmers have 
obtained their seed behind the sheller, where the large grains from the small 
degenerated ears are caught as well as those of good ears. This has grad¬ 
ually led to deterioration in crop value. To remedy this mistake, it is 
recommended that new seed of the same variety should be obtained and 
used in every alternate row. The continuous use of the same variety 
without introducing the “ vigour ” of a different strain is deleterious to 
the crop. By detasselling the plants from the old seed every fourth year, 
the vigour and stamina of the crop are assured, 

• Many fanners sow their seed broadcast and the disadvantages of this 
method are numerous, particularly when the difficulties of labour shortage 
are also considered. The greatest economy in seed is gained where the 
planter is used. To ensure adequate depth for planting the “ listing ” 
method is advised (i. e. the use of the ridging plough) and it is has been 
proved that listed maize stands drought far better than maize planted 
in the ordinary way. 

The insufficient use of the harrow has led to a very marked diminution 
in yield, and attention is drawn to the fact that a weedy field is doomed 
to failure in times of drought. 

Another cause of crop failure may be attributed to inadequate know¬ 
ledge or the right crop rotations. The following rotation as suggested by 
the author should, however, meet the requirements of most maize farmers : 
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For a grain farmer on poor soil. — 1st year maize, fertilised; 2nd 
year, maize; 3rd year, cowpeas ploughed under. 

For a maize farmer on more productive soil. — 1st year maize fertilis¬ 
ed ; 2nd year, maize, all available manure applied ; 3rd year maize; 4th 
year cowpeas or velvet beans ploughed under. 

For the stock farmer who grows maize. — 1st year maize ; 2nd year, 
maize fertilised ; 3rd year hay crop e. g. teff (Eragrostis abyssinica), Sudan 
grass etc.; 4th year, cowpeas harvested for hay. 

For the potato and maize farmer. — 1st year maize; 2nd year maize 
fertilised ; 3rd year cowpeas, ploughed under ; 4th year potatoes heavily 
manured. 

For the cotton and maize farmer. — 1st year maize fertilised ; 2nd year 
cotton ; 3rd year Kaffir beans, peanuts or velvet beans. 

There appears to have been a continued persistence in growing unsuit¬ 
able varieties of maize, and in unfavourable zones. Targe areas situated 
in a dry region have been planted with maize every year, with the result 
that the crop is a success only once in 3 or 4 years. In such cases the 
author states that the substitution for maize of a more drought resistant 
crop such as Kaffir corn, would be distinctly advantageous. It is ques¬ 
tionable whether maize should be grown in areas receiving a rainfall of 
less than 23 in. a year. 

Another mistake has been to grow late varieties in totally unsuitable 
districts. 

Farmers in the drier districts where the growing season is short on ac¬ 
count of the altitude or late arrival of the rain, are advised to cultivate the 
Flint varieties in preference to the Dents, Strict attention should be paid 
to local conditions as climatic influences cannot be made to suit the variety- 
selected. 

In consideration of the labour shortage it will probably be advisable 
to adopt an increased use of machinery and the so called combined har¬ 
vester and binder and the maize husker are recommended. By this means 
the land is cleaned and made ready for winter ploughing ; the danger from 
insect pests is greatly diminished, and the fodder can be stacked and sav¬ 
ed as winter feed for stock. 

With the maize husker the ears are snapped off, the rest of the plant 
being left standing. From 8 to xo acres can be harvested in one day. 
Up to the present this machine has not been given a trial in South Africa. 

Thousands of bags of maize are lost through the ravages of wild ani¬ 
mals and it is stated that the only effective way of dealing with these pests 
is to use strychnine baits etc. The losses due to insect pests, especially 
the stalk-borer (1) are estimated at 25 % of the crop and 1 % million 
pounds sterling per annum. M. L. Y. 


(1) (Papaipetna nit din). The best means of combatting this pest successfully-are describ¬ 
ed in Bulletin No. 3,1020. Dept, of Agriculture, Union of South Africa. {Author's note). 
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566 - An Experiment with Sorghum vulgare from the Bombay Presidency* in 
the Singapore. — Mathieu, B. H., in The Gardener's Bulletin , Straits Settlements , 
Vol. IT, No. 12, pp. 423-426. Singapoie, Aug. 5, 1921- 

Report of experiments made in Singapore with two samples of Sorghum 
vulgare called Ahmednagar, and Jalgaon sent from the Bombay Presi¬ 
dency for trial purposes. The first proved of little value as a cereal crop, 
although possible of some value as forage. The Jalgaon sorghum however 
gave a comparatively closely packed head and may be considered of 
economic value as a cereal. It is to be noted that this plant, which comes 
from a region in India where the rainfall is light, has succeeded under very 
diverse climatic conditions elsewhere. 

The prevalent idea that sorghum will not readily stand transplanting, 
has been contradicted by the results obtained during the present exper¬ 
iments. The results of the first cutting was : 


Sown plot .142 stems weight with leaves, 31 lb. 

» » .142 panicles » 8.75 lb, giving 5 lb. dry grain. 

Transplanted plot ... 223 stems » with leaves, 102 lb. 

» » .223 panicles » 23.75 lb, giving Over 15 lb. dry grain. 


The plots were identical in size, 280 sq. ft. planted 12 X 12 inches. 

Yield per acre up to the present in Singapore is estimated at 714 lb. 
dry grain. The abnormal yield on transplanted plots is, however, worthy 
of notice. 

A most effective means of scaring birds is described as follows : a 
skin of a flying fox is stretched out at full length on a bamboo frame, half 
rigid and half flexible, attached at both ends to the tips of the extended 
wings. The main bamboo is slightly bent like a bow, so that when grasp¬ 
ed in the middle and moved about, the wings, following the movement of 
the bamboo, appear to be actually in flight. The scarecrow is attached to 
the top of a pole in the middle of the field and worked by a cord from 
a distance. 

The sugar cane borer (Scirpophaga sp.), aphids and weevils have 
also done some damage to the plants but have been easily controlled. 

M. L,. Y, 

oragb crops, 567 - Sugar Sorghum a good Rust-resistant Feed. — consoeani, g., in n CoWvatoref , 
meadows Vol. 68, No. 8, pp. 246-248. Casaie Monferrato, Harch 20, 1922. 

pastures The author calls attention to the usefulness of the sugar sorghum as 

a feed which can be grown in damp places owing to its resistance to rust, 
as proved by experiment with the “ Silver Tip” variety; it also keeps 
its intense green colour throughout the period of vegetation in localities 
where maize-feeds and second-crop seed maizes, suffered greatly from the 
attacks of Puccinia . 

Its other well-known qualities should also be taken info account, viz., 
its composition, high yield and resistance to rust. 

The author advises sorghum as a feed for milch-cows especially (20 
to 25 kg. per head per day, completing the ration with hay and oil-cake); 
the milk yield is considerably increased by its use. F. 3D - 
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568 - Star Grass ( Cynodon plectostachyum), a valuable Fodder Grass in 
South Africa. — Stent, S. M. (Assistant Botanist) and Melle, H. A. (Officer in Charge 
of the Botanical Experiment Station, Groenkloof) in Journal of the Department of 
Agriculture, Union of South Africa , Vol. Ill, No. 3, pp. 271-376, figs. 4. Pretoria, 
Sept. 1921. 

The Star grass ( Cynodon plectostachyum) is a native of East Africa, and 
has only recently been introduced into the Union of South Africa for exper¬ 
imental purposes. It has been grown at the Botanical Stations both 
in the valley on moist soil and on the dry-soil section, and reports have 
also been received from certain farms, all with reference to the pasture 
value of this plant. 

In the Transvaal it is stated that this grass has proved a most valuable 
summer pasture but should not be relied upon in winter. This report 
was confirmed in Southern Rhodesia, and in addition it has been found 
in Nairobi that C. plectostachyum has proved more resistant to drought 
and of richer feeding value than kikuyu grass (1). 

According to the chemical analysis made by the Government Chemist 
at Pretoria, the grass contains : % water 69.46, protein 5.50, fat 1.01, fibre 
7.76, ash 2.89 and carbohydrates 13.38. 

No extensive feeding tests have so far been made, but certain preli- 
inary trials have shown that livestock appear to appreciate the flavour. 

As regards cultivation, conservation of soil moisture is an important 
point and the plant has much difficulty in withstanding weeds. 

An economical method of planting has been to use rooted plants and 1 
runners and plant behind the plough. 

After harvesting with a mower there are generally three days interval 
before it can be stacked and it requires constant stirring. Experiments have 
shown that the best time to cut is between flowering and seed setting. A 
six months growing period should be allowed. 

Owing to the soft and succulent nature of the plant it takes a consid¬ 
erable time to cure but gives a very good quality of hay. For economic 
purposes however it is recommended as more suitable as a pasture grass 
than as hay. M. E. Y. 

569 - Cultivation and Forage Value of the Velvet Bean {Mucuna utitis) in 

Rhodesia. — Walters, J.A.T, in The Rhodesia Agricultural Journal, Vol. XIX, No. 1, 
pp. 31-28. pi. 3. Salisbury, Feb. 1922. 

Twelve years of experimental trials in Rhodesia with the velvet bean 
{Mucuna utilis = Stizolohium deeringianum) have proved its high value 
as a forage crop and as a green manure. The two varieties employed viz. 
the Florida and the White Stingless are both long season crops (5 months). 

Experiments were made to ascertain the value of sowing with maize, 
and it appears that for ensilage purposes this method is very satisfactory 
and especially if either sown simultaneously or at an interval of from 7 to 
14 days (but not more) between the crops. The advantage of sowing the 
maize before the bean is that a support is thus provided for the twining 


(1) PenniseUnn loneistylum. (Ed.) 


[568-589] 



674 


FORAGE CROPS 


FIBRE CROPS 


FIBRE CROPS 


vines. For grain purposes, similar trials were made, tlie beans and maize 
being sown alternately at a distance of 15 in. in the rows (■ i . e. half a stand 
of each). Both were sown on the same day in November, and resulted 
in a yield of 2862 lb. of maize, and 576 lb. of velvet beans per acre this 
following a very exhausting crop of buckwheat the preceding season. 

Yieeds and harvesting. — Good quality velvet bean hay is esti¬ 
mated to contain 14 % protein, and is therefore of almost identical value 
as a stock feed as lucerne hay (14.3 %). Green weights taken at the Agri¬ 
cultural Experiment Station, Salisbury show a yield of about 6.5 tons per 
acre which usually dries out to about 1 % to 2 tons of hay. Excessive 
drying should be avoided. 

For seed purposes four separate experiments made at Salisbury in 
1920-21 showed yields of 1270 lb., and 1210 lb. for pods + seeds and 1116 
lb. and 880 lb. for seeds only per acre. 

In America it is usual to feed the bean entire, either crushed or soaked 
for 24 hours, and its nutritive value is evident: protein 18 %, fat 4 %, ni¬ 
trogen free extract 48 %, fibre 14 %. 

Interesting results have been obtained where this crop has been system¬ 
atically empk>3-ed as a rotation legume with maize. Used as a green 
manure, there has been a distinctly higher maize yield. A chemical 
analysis made in 1921 indicates that when the velvet bean crop is ploughed 
under, the material above ground (excluding the root system) contains 
nitrogen 3 %, phosphoric oxide 0.47 %. potash 1.7 %, equal in a green 
crop of 6 y 2 tons per acre to 191 lb. 30 lb., and 108 lb. respectively. Com¬ 
pared with other crops ploughed under, it is shown that the resulting yields 
of maize are superior to those where sunn-hemp (Crololaria hmcea) etc. 
are employed. 

The high value as a stock feed has been confirmed in the United States, 
and Lindsey and Beats of the Massachusetts Agricultural College report 
that cows receiving a 40 % velvet bean ration gave an average of 5 % 
more milk than while on wheat bran ration. For pigs a ration of 20 parts, 
velvet bean feed + 20 pts. high grade peanut meal + 50 pts. maize meal 
4 - 10 pts. alfalfa was found satisfactory ; for horses 20 % velvet bean 
4 * 3 ° % oats + 40 % cracked maize + 10 % wheat bran. It appears, 
however, that it is preferable to use the meal (bean minus pods) for pigs 
and horses. M. U- Y. 

570 - Anew Flax Seed in Ireland giving an exceptionally High Yield of good Quality 

Fibre. — In Journal of the Royal Society of Arts, Vol. I y XX, No. 3619, pp. 360-301 

Eondon, March 31, 1922. 

A new pedigree flax seed has recently been produced by Dr. Vagas 
Eyre, Director of the Dinen Research Association Institute at Iisbum, 
near Belfast. Two new varieties of the Livomian strain were discover¬ 
ed, which on being tested, gave 80 % more fibre than any other flax see., 
on the market and the quality was on the average two grades higher. 

It is estimated that the return is 100 % better than from the Duid 
flax seed hitherto grown and it is reported by a well-known linen manutac- 

[5C9-5T0] 
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turer that the spun yams are of a more uniform quality. At present there 
are approximately 5 tons of this seed available. 

Further distribution and commercial utilisation is under consideration, 
and while a portion will be given to Irish flax growers, another portion will 
be forwarded to the National Institute of Agricultural Botany at Cambridge, 
and the remainder sent to Canada, where climatic conditions are favour¬ 
able for seed development. M. E. Y. 

571 - Note on the Culture of the Cotton Plant in Tunisia. — Communicated by m.louis- 

Dop, Delegate jot Tunisia at the International Institute of Agriculture, 

The cotton plant has not been much cultivated in Tunisia. The 
growers have limited their efforts to trials on a larger or smaller scale, as¬ 
sisted by the collaboration of the Board of Agriculture. 

Experiments cultivation. — The first attempts in the culture of 
the cotton made in the Experimental Garden date from 1899-1900-1901. 
They were not followed up at that time by the Tunisian agriculturists. 

Thy were resumed by the Experimental Garden, the Colonial School 
of Agriculture and the Botanical Department in 1906 and continued until 
1915. They had to be abandoned in 1916 owing to the mobilisation of 
the staff of these establishments. 

These trials were directed to the methods of culture and the varieties 
to be adopted in Tunisia. The results were published in the Bulletin 
official de la Direction Generate de 1 ' Agriculture. 

Selection of varieties. — The tests having shown that the varie¬ 
ties cultivated vrere mixed, and this being against their adoption and de¬ 
trimental to the quality produced, the Board of Agriculture proceeded to 
make a methodical selection. 

This was done in two ways : 

1) In 1912 and 1913, the Board made a contract with various plant¬ 
ers authorising them, on payment of an indemnity, to take up from the 
land under cultivation all stocks which were not of pure growth and 
to keep the seed. 

2500 kg. of selected seed were thus procured in 1912 and about 1500 
kg. in 1913. 

2) The work of scientific selection has been carried on by the Botan¬ 
ical Department since 1912 for the purpose of obtaining perfectly pure 
types to be afterwards multiplied and substituted for the varieties cul¬ 
tivated. 

Publication of notices on cotton culture. — In addition to 
making known the results obtained in their research establishments, the 
Board of Agriculture has published various pamphlets giving information 
to the planters as to the best methods of cultivating the cotton plant and 
the results obtained in neighbouring countries. These pamphlets are: 

Considerations glnirales sur la culture du coton en Tunisie. —* Brabant bt Narun, 1911* 

Notice sur la culture du coton en Tunisie } Verry, Inspector of Agriculture, 19x2 

18 p. Rapport ,sur la culture du coton en Algene. — Verry, Inspector of Agricul¬ 
ture, 1912, La culture du colon en Mgypte: Ahmed el Alfi. Translated by Siblogh 

et Lepiney of the Tunis Board of Agriculture, 2913, *34 PP. 
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Free distribution of cotton seed. —In order to surmount the 
difficulty experienced by planters in obtaining cotton-seed and to prevent 
the introduction of parasites, the Board of Agriculture has introduced all 
the seeds necessary for planters and has ensured their free distribution 
and disinfection. 

With the seed distributed the following approximate areas have 
been sown: 


15 hectares in 1906 

50 hectares in 

1911 

6 » 

» 1907 , 

200 3 


1912 

10 » 

» 1908 

a 

8 

00 

» 

TQI 3 

8 A 

» 1909 

JOO » 

u 

19*4 

5 » 

# 1910 





Of the area sown a portion, more or less considerable according to 
the year, remained unproductive, cultural results being very uncertain in 
soil which is not irrigated. 

Since 1910 the attempts at cultivation on a large scale have been abando¬ 
ned. From the results of the trial period we may conclude: that it is po.s- 
sible and advantageous in irrigated soil, which is however scarce in Tunisia ; 
and that its successful culture is uncertain in soil not irrigated. The 
profitable culture of cotton is only possible with high prices ruling. 

To sum up, the practical trials in Tunisia, have, up to the present, 
shown that the growing of cotton in dry ground does not ensure .sufficiently 
regular profits to enable it to compete with that of cereals or the vine. 
The area at present irrigated is small and occupied by fruit, (dates) or veg¬ 
etable crops which are more remunerative than cotton. 

572 - Cotton Ratooning Experiments in South Africa. — oosthuizbn, j, Du p. (As¬ 
sistant Chief, Division of Tobacco and Cotton) in Union of South Africa ,, Journal of Agri¬ 
culture, vol. IV, No. 2, pp. 125-131. Pretoria, Feb. 1922. 

Although ratooning is considered an undesirable method both in 
the United States and in Egypt, it was decided to give this cutting back 
of the old cotton stalks instead of planting afresh, a thorough trial in 
South Africa, in order to obtain reliable information as to the effects 
under the prevailing climatic conditions. 

Experiments have been conducted at the Rustenburg Experiment 
Station in order to ascertain : 1) whether increased yields could be 
obtained by ratooning ; 2) whether the quality of lint would be deterior¬ 
ated ; 3) whether any noticeable difference in the number of insects 
and their attacks was evident between first year crops and ratooned 
fields. With a view to reference as regards climatic conditions, figures 
are given indicating the rainfall and frosts during the years of exper¬ 
iment. 

According to the results obtained from the 3-year tests made between 
1917 and 1921, the I st year yields were in nearly every case obviously 
the largest and the second and third lower in order of sequence. This 
was the case with both the varieties tested viz. Improved Bancroft and 
King. Where increased yields have been obtained on ratooned fields 

[WWW] 
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by farmers in the surrounding district it is considered that in all probab¬ 
ility some other factors, such as season, cultural methods etc. are respon¬ 
sible and the increase should not be attributed to the actual ratoon- 
ing itself. 

The lint from the three respective years was carefully examined and 
an examination of the grading table inchoates that the lint from ratooned 
fields shows signs of deterioration, although this is not marked. However 
the silkiness of the first year cotton certainly showed a superiority com¬ 
pared with the somewhat coarse ratooned cotton. 

Counts were made of the number of bolls attacked by the cotton 
bollworm (1), the most serious existing pest in South Africa, and it was 
found that, as a general rule, ratooned fields are more infested than first 
year cotton. M. L. Y. 

573 - Cultivation of Coconut Palms and Production of Copra in Dahomey, French 
West Africa, — Hotjard, L- (Chef du Service de TAgriculture du Dahomey), in Bul¬ 
letin des Matieres Grasses de VInstitut Colonial de Marseille , No. 2 (1921), pp. 25-35. 
Marseilles, 1921. 

Tor the last 10 to 15 years, the area devoted to the cultivation of coco- 
nut-palms has gradually become extended in the various districts of 
Dahomey, but the possibilities have been somewhat limited owing to the 
lack of manual labour and funds ; and also the difficulties of obtaining 
suitable tracts for commercial enterprise. It is hoped, however, to urge 
the direct support of an Exploitation Society which will put matters on 
a better fooling and which should result in a marked increase in copra 
production, giving better quality material and bringing about the utilisa¬ 
tion of saleable products hitherto abandoned owing to lack of machinery etc. 

After a general survey of the existing areas in Dahomey as a whole, 
the author estimates the present total number of existing palms as 150000 
and possibilities as regards coconut planting etc. as. about 1000 000 
trees. It is stated that should these new plantations be made, under fa¬ 
vourable conditions, it may be expected to count on increase of 20 000 
to 30 000 plants per annum, and working on this basis, after 30 years, 
the maximum number of palms will be established. 

Observations made as to the type of soil etc. especially suited to the 
coconut palm have led to the conclusion that, although sandy soil on the 
coast line covered with thickly growing woody shrubs is evidently the 
most desirable, palms growing on similar territory from the physical 
standpoint but hidden completely with savannah grass, develop slowly 
and yield practically nothing. This fact is worth notice and explains 
the reason why certain well known savannah grass districts should be 
avoided for coconut planting. 

Methods hitherto practised by the natives have been replaced by other 
up-to-date methods suggested by the Agricultural Service. The land reserv¬ 
ed for coconuts is cultivated for the 2 previous years with manioc thickly 


(1) Helioihis armiser, ( Ed .) 
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sown, not so much to obtain a maximum yield as to choke the weeds which 
are very prevalent. Occasionally manioc has been substituted by a Cucur¬ 
bit ace a, the seed of which is used in the preparation of “ goussi ” oil. 
Wider spacing has been encouraged (7 to 8 m. each way) and also the 
transplanting of seedlings in preference to sowing in situ. Runner beans 
are largely grown as a cover crop when the palms are still at an early 
stage of development. 

Certain cultivators near Agoue, the principal cultivation centre, have 
utilised with success old cottonseed (waste material from the mills) as a 
fertiliser dug into the ground about 1.50 m. from the palm. 

A well developed plant is estimated to give an average 3deld of 60 
to 80 nuts per annum ; it is considered that 7 nuts will give 1 kg. of sun- 
dried copra. Improvements as regards the actual preparation of copra 
are in progress and should result in the production of superior quality 
material. 

Normally, the exports vary between 200 and 300 tons per annum. 
In less than 10 years, according to the plans put forward with reference to 
young plantations it should be possible to count on an annual output 
of 1200 to 1400 tons. 

The local consumption of the green nuts should be considered and 
this absorbs a large portion of the yield, but this will have no evident effect 
on the yield from the new plantations reserved essentially for export 
purposes. Up till now the by-products (coir etc.) have not been utilis¬ 
ed and the husks have been burnt. The exploitations have been so limit¬ 
ed in extent that the value of the by-products has not been recognised by 
the natives and it has not been considered advisable to purchase the ne¬ 
cessary machinery. M. U. Y. 

,574 - The Tannin Content of some South Indian Wattles {Acacia spp.}„ — 

Srintvasan, K. C, (Consulting Glue Chemist,J Department of Industries, Madras), in 

Journal of the Royal Society of Arts , Vol. LXX, [No. 3623, pp. 406-407. London, 

April, 2i, 1922. 

Results of an investigation of the tannin content, optimum tempera¬ 
ture of extraction and tanning properties of the bark of Acacia decurrens 
found in South India, and discussion concerning the wattle extract indus¬ 
try in relation to wood distillation. 

Analyses of samples of air dried bark from full-grown trees were made 
and the results compare very favourably with those of other countries. 
Thse tannin was easily extracted ; the optimum temperature was about 
60 C when the proportion of non-tans to tans was about the smallest 
and most of the tannin is extracted. 

According to the results obtained, the value of the bark is variable 
with respect to age. Barks from branches of trees of one, two, three, 
Jour and five years were taken and the percentage of tannins was 18,37, 
2 4 ; 37 > 25 * 97 * 27.62 and 29.07 respectively. It was also found that the 
thicker the bark, the higher the tannin value. Exudations of gum are 
valued at about £ 1,10s. per cwt. 
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Laboratory. experiments on the spent bark of the high range wattle** 
showed the possibility of producing about 30 % of good pulp with fine 
felting properties, readily bleached to an attractive ash colour. It has- 
been reported that this spent bark contains 41.2 % cellulose, and the length 
of the fibre is about 1.2 mm., the latter is variable. 

The wood of the wattle is estimated to yield about 61 % cellulose 
and 50 % pulp capable of utilisation in the manufacture of straw-board. 
Most promising results have been obtained during the destructive distil¬ 
lation trials. The ash is also of high economic value. Moisture 9.80 % 
combined moisture 3.61 %, potassium carbonate 8.77 %, sodium carbon¬ 
ate 2.10 %, calcium carbonate 77.50 %, calcium phosphate 4.60 %. 

It is considered by the author highly probable that with the scient¬ 
ific plantation of the most valuable species of Acacia , the possibilities of 
the establis hm ent of important industries such as the manufacture of 
tannin extracts and of wood distillation will be realised. M. L. Y. 


575 - On the Influence of Tar on Hevea Bark. — Oandrup, j., in Archie1 vow tic 
Rubber cull m Year 5, No n, pp. 549-562, figs 2. Buitenzorg, Nov. 1922. 

Investigations were made in Java on the influence of tar on hevea 
bark which had been scraped out to different depths. The tar was applied 
partly warm and partly cold. Coal tar and another preparation made by 
the Dordtsche Petroleum Maatschappij called Cambisan ” were used 
Scraped untarred portions were left on each tree for control purposes 

Results showed that the tar had no influence on the renewal of the 
scraped out bark spaces, and the reforming of the cellular tissues, cork 
and latex vessels showed n.o difference on *the tarred and untarrecl 
spaces. 

When, however, the trees were scraped to a depth of the usual tap¬ 
ping cuts, the coal tars killed the remaining bark up to the wood, but the 
“ cambisan ” had no influence excepting that to a certain extent, it hin¬ 
dered the drying out of the outer layers of cells tying exposed. It ha c 
therefore been recommended to avoid tarring the tapping surface, and 
to apply the tar only where the wood is exposed. For the control of 
pink disease (1) and die-back disease (2), the use of “ Cambisan ” tar 
is advised, as it remains for months forming a layer of tough solution and 
prevents the attacks of boring beetles. Black-thread canker (3) should 
not be treated with tar as it appears to cause larger wounds than those 
actually made by the disease itself. 

These investigations are to be continued with brown bark diseased 
trees with the object of trying the system of treatment proposed by 
Ha&msen, viz : the scraping out of the bark and treating it with warm tar. 

M. I,, Y. 


RUBBER GUH 
AND 
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(1) Caused by CorHmim salmonicohr and C. wvanicum (Ed .} 
(2} Caused by Diplodia sp. 

(3) Caused by Hymenochaete noxia Berk, {Ed.) 





STIMULANT, 
AROMATIC, 
NARCOTIC AND 
MEDICINAL 
PLANTS 


680 STIMULANT, AROMATIC PLANTS, ETC. 


576 - Caeao Cultivation in Grenada. — Williams, R. O. (Curator, Botanical Depart¬ 
ment, Trinidad and Tobago, formeily Supt. of Agriculture, Grenada Lin Bulletin of the 
Department of Agriculture, Trinidad and Tobago, Vol. XIX, Pt. ~j, x 3 P* 215-233. 
Trinidad, 1922. 

Report on the various methods of cultivation of cacao employed in 
Grenada and the treatment of the insect pests prevalent in that neighbour¬ 
hood. A comparison is also made with the methods adopted in Trinidad. 

Apart from the generally recognised cultural operations, certain 
points are of especial interest to planters elsewhere. Attention is called to 
the question of temporary and permanent shade and the value of certain 
windbreaks. For temporary shade purposes, bananas, plantains, canes, 
etc. are used, but it is of interest to note that, in contrast with the usual 
permanent shade planting employed in other countries on cacao planta¬ 
tions, in Grenada, this is dispensed with and in its place much more atten¬ 
tion is given to cultural operations, such as drainage, forking, manuring 
etc. and a consequent preservation of good soil tilth, which appears to 
give very satisfactory results. If this idea of replacing organic matter 
naturally associated with prevailing climatic conditions, can be main¬ 
tained economically, the author considers it preferable to using shade 
plants. It was observed that the loss from pod rot was minimised to a 
marked degree, and this fact alone should more than compensate for extra 
expense and labour. It should be mentioned, however, that in certain 
fields, plants such as mango, breadfruit etc. are cultivated, and although 
these can only be designated as partial shade trees, their economic value 
is an important consideration to the grower. 

The great value of carefully selected windbreaks has been fully recog¬ 
nised and the principal tree used for this purpose is the " galba >f ( Calo - 
phyllum Calaba) , whilst almond (Terminalia Catappa), cashew (Ana- 
car Mum occidental^) and mango (Mangifera indie a) , are used to a lesser 
extent. Protection is also afforded by hedges, and the ** galba” and 
wild coffee (Aralia Guilfoylei) are chiefly used for this purpose. 

As regards manuring, large quantities of farmyard manure are applied 
regularly, and a system of herding cattle in various parts of the field is 
practised. Horse beaus (Canavalia ensiformis) have been sown and turn¬ 
ed in as green manure or left as a mulch with satisfactory results on some 
of the best estates. An advantageous system has been found by which fields 
are treated the first year with farmyard manure, the second with leaves 
and sweepings, the third in the same way and if possible mulched, in the 
fourth, artificial manures are employed and in the fifth lime is applied 
before starting a repetition of the rotation. 

The yield per acre in Grenada is estimated at 720 to 900 lb. which 
compares favourably with Trinidad, etc. M. I/. Y. 

577 - Cinnamon: Sources, Production and Trade. — Bulletin of the Imperial institute f 
Vol. XIX, No. 3, pp. 319-348. London, 1921. 

, There has been a growing demand for cinnamon bark as a spice, and 
for the distilled oil for medicinal purposes. The entirely distinct and 
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cheaper oil distilled from the leaves is in still greater demand, largely as 
a source of eugenol and for the manufacture of vanillin. 

Up to the present, it has been agreed that cinnamon bark grown 
and prepared in Ceylon is by far the best for Western commercial purposes, 
but recently much of the area occupied by cinnamon has been replaced 
by coconut, Para rubber etc. and the question has arisen as to the possibility 
of meeting the increasing demand from other sources. It appears, however, 
that Cinnamomum zeylanicum, the bark of which is considered to give 
the best quality cinnamon, cannot be relied upon to reproduce in other 
countries the caracters for which it is noted in Ceylon, even under very 
similar conditions of climate and soil. At the same time bark obtain¬ 
ed elsewhere, which has not received the elaborate treatment of the Cey¬ 
lon product may produce a large amount of good quality oil, as for exam¬ 
ple in the Gold Coast. The present article gives a detailed account 
of the present production of cinnamon throughout the world in order 
to indicate its future possibilities. 

Firstly, a description is given of the botanical sources of cinnamon 
and throughout the article, interesting historical references are given as 
to early cultivation etc. in each country. This is followed by details as 
to the characters and composition of cinnamon oils obtained by distilla¬ 
tion of the bark. It is of interest to note the general relative value of 
some of the species described : — 

C. zeylanicum (native of southern India, Tenasserim and Ceylon). — 
x^ldehyde from bark 58 to 76 % ; from root bark only a negligible quantity 
is obtained and a small % of eucalyptol, eugenol, safrol and bomeol, ; 
the leaf oil contains 70 to 75 % eugenol and 3 % cinnamic aldehyde. 

C. Cassia Blume. — A similar yield from all parts of the plant: Aldehyde 
from 80 to 90 % ; oil from twigs and leaves from 0.5 to 2 % : aldehyde 
engenol nil. 

C. Loureirii Nees.'—Oil from root bark 1.17% ; leaves and shoots 
0.2 %, containing 27 % aldehydes, 40 % linalol. eugenol and eucalyptol. 
C. Burmanni Blume (= C. Kiamis Nees). — aldehyde 77%. eugenol 
ir %. 

The following species contain little or no aldehyde and are utilisable 
only for their camphor and safrole content: C. Camphora C. Oliver , C. 
Parthenoxylon , C. pedatinervium, C. Mercadoi , C. Sintok, C. Tamala , and 
Canella alba . 

World Production of Cinnamon and Allied Barks. 

I. — British Empire. 

Ceylon. — Cultivation and preparation . — The most satisfactory 
results have been obtained on a very sandy clay or fine white quartz sand 
with a good rich sub-soil, at altitudes of less than 1500 ft, on the S. W. 
coast between Negumbo, Columbo and Matura, where there is an average 
temperature of about 85° P and a rainfall of about 85 in. annually. * Eater- 
itic gravel has produced a quicker growth with coarser bark, and marshy 

{mj 
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land has given an undesirable bitterness to the product and a much lower 
oil content. 

Better quality bark has been produced if the trees arc freely exposed 
to the sun. As regards cultural operations, manuring with coconut “ poo- 
nac ” or cowdung has proved beneficial. 

Four or five shoots per stool ate allowed to grow for about 2 years 
(6-io ft. high) before cutting begins. 

The trees are comparatively resistant to diseases and insect pests, 
Pestalozzia cinnamoni Raciborski on the leaves and twigs and Corlicum 
sahnonicolor B and Br on the stem are the only two notified, but are not 
difficult to control. Mites of the genus Eriophyes have caused some damage, 
but a Braconid hymenopterous insect, probably parasitic on the mites 
has been observed. 

Production and exportation. — The decrease in area under cultiva¬ 
tion and the consequent decrease in export is brought out clearly 
by the figures given. The 47 906 acres under cinnamon in 1909 shows 
a steady decrease to 34 662 acres in 1920. The export of bark and bark 
oil has therefore been on the downgrade ever since and in 1920, amounted 
to 3 933 552 lb. and 73 246 lb. respectively for quills and chips. There 
has, however, been a certain rise in the export of leaf oil, and for 1920 the 
return was 365 9761 b. 

The quantity exported to the chief countries in 1913, 1919 and 1920 
es shown in tabular form, and also the annual amounts exported and the 
istimated-value from 1909-1920. 

The figures certainly suggest the importance of turning attention to 
production elsewhere. 

India. — The leaves are obtained principally from Cinnamomum 
Tamala Nees and Eberm and var. intermedium , a species found wild in 
the tropical and .sub-tropical Himalayas at altitudes of 3000 to 9800 ft. The 
leaves distilled in Mysore come from another species, possibly C. macro - 
carpnm Hook fil. (1) which is stated to grow abundantly at too to 700 ft. 
and is found also up to 3500 ft.; this species grows well from self-sown 
seed and stands any amount of rain and shade. Very little bark is collected 
from these two and the leaves only are utilised. In Bengal the species 
C. obtusifolium is utilised for toot bark which is reputed to be as aromatic 
as the best Ceylon cinnamon (2); the grey bark on the contrary, varies 
considerably in aroma. 

There is no evidence of the cultivation on any commercial scale of 
the true cinnamon (C. zeylanicum) , but according to some of the best 
authorities, after careful study of the various characteristics associated 
with the different species, is seems probable that C. obtusifolium etc. 
may be classed as forms of C. zeylanicum. 

SBYCHnnnBS. — The distillation of oil from wild bark and leaves 


(1) Referred to in Indian Forests VoL 471-/7.19^1, as C. zeylanicum (Author’s Note). 
' ( 2 ) See Watts, Dictionary of Economic Products of India* Vol. II p, 318 (Author’s Note), 

[m] / 
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was begun in 1906, and a sample tested later was found to yield 21.7 % of 
cinnamic aldehyde and 8 % eugenol, but to differ distinctly from the 
bark oil of commerce. 

Experiments proved that dried bark gave more than twice the amount 
cf oil than from fresh bark, and of a more agreeable odour; the yield 
however, was strictly dependent on the season when collection took place, 
the second or third week of rains giving the best results. Since 1916 
attention has chiefly been devoted to the production of leaf oil. There 
were only 12 distilleries in 1915 as against 44 in 1920, and the exports 
amounted to 15 669 and 39 507 litres respectively It was estimated that 
the total output of leaf oil in 1920 was 50 000 litres. 

No details are given as to the varieties cultivated. 

Mauritius. — Samples of bark and leaves on examination gave 0.8 % 
of oil of fair quality, considered as of equal value commercially with Sey¬ 
chelles bark. The leaves gave 1.1 % of oil, also of fair quality. Neither 
the cultivation of cinnamon nor the distillation of its oils seems to have 
been developed in Mauritus. 

Malaya — A favourable report was made with reference to the bark 
sent to England to be tested very many years ago, but cultivation has 
not been continued, probably owing to low prices prevailing. Amongst 
the wild species found in the Malay region are mentioned : C. tavoyamim, 
C. Parthenoxylon and C. Cnlilawan Blume ( <f clove bark ”), a native 
of the peninsular and the islands. The bark is grey, smooth externally, 
interior yellowish brown, very aromatic but the strong clove-scent suggests 
a high percentage of eugenol. So far its sole use commercially has been 
confined to the use of the calyces of the fruit in medicine and curries. 

Fiji. — Both C. zeylanicmn and C. Cassia have been grown success¬ 
fully from seed, and the bark and leaves distilled on an experimental 
scale at Nasimu. The plants seems to have become naturalised very 
readily. The species C. pedatinervium Meissn (= Massoia aromatica 
Beccari) gives the well known Massed bark of Fiji and New Guinea. This 
bark contains crystals of calcium oxalate similar to those produced by 
C. Cassia, and is very aromatic. 

Africa. — Cinnamon has been grown experimentally at the Tarquah 
Agricultural Station in the Gold Coast and the bark submitted for exami¬ 
nation in 1917 proved to possess an inferior quality aroma and flavour, 
but the yield of oil was about half as much again as from Ceylon bark 
and was estimated to contain 68 % of aldehydes. Three samples tested 
later and coming from the x\ssuant«i, Coomassie and Aburi Stations gave 
equally good results 011 distillation, with a 61-70 % aldehyde content. 
Cinnamon is grown for local consumption in Zanzibar and experiment^ 
have been made in the Botanic Garden at Entebbe (Uganda). 

West Indies. — Since 1782, cinnamon has been grown in Jamaica, 
but not on any wide scale. The bark obtained from Canella alba has been - 
utilised in Europe in the drug trade, but is in no way related to C. zeylcmi- 
cum. C. alba is a native of Florida and the West Indies, and is now mainly 
j-hipped from New Providence in the Bahamas, under the names of " white 

[sn] 
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wood bark 1 * and <e cinnamon bark” (formerly known as “ Jamaica win¬ 
ter bark ” and “ Cassia lignea ”). 

II. — Other Countries : 

China. — C. obUisifolium appears to be the only species utilised. 
It is found growing wild up to altitudes of 7000 ft. C. Cassia (unknown 
in the wild state) and C. Loureirii are only varieties. The best Chinese 
cassia is said to be produced from cultivated trees near Taiwu in Kwangsi 
(about 180 miles west of Canton). The first cut of bark is made when 
the trees are about 6 years old. The tree seems more readily adaptable 
to change of soil and climate than C. zeylanicum, and the bark might prob¬ 
ably be so prepared as to equal Cejdon cinnamon in appearance. In 
microscopic structure these two barks are very similar except that the 
Chinese bark possesses a covering tissue rich in oil ducts over the scleren- 
chyma (which is the outermost layer in ordinary scraped cinnamon) and 
from this it niay be inferred that the flavour of the drug could not be 
improved by scraping the bark. 

C. Burmanni Blume, occurs wild to a small extent, but does not appear 
to have been either cultivated or barked. 

French Indo-China. — It has been reported from various sources 
that apart from Indo-China, there has been a tendency for cinnnamon 
culture to disappear from the French colonies, but the produce from 
Annam has been gradually increasing and here the industry appears to 
be profitable. The best bark (also from C. obtusifolium var. Loureirii) 
comes from Thanh-hoa in the north, although the amount produced is 
small; the second best bark comes from Ngh£~An ; and the third from the 
southern provinces of Quang-Nam (the chief producer) and Ngai. Most 
of the bark is obtained from wild trees. Trees 10 to 12 years old, 
averaging 8 to 12 in. in diameter, are preferred and are generally 
felled before barking. The system of barking adopted consists in making 
3 longitudinal incisions through the whole thickness of the bark on 
both stem and branches followed by transverse circular cuts, so that 
pieces 12 to 16 in. in length can be removed. The taste of Annum 
cassia is said to resemble that of coriander. 

The Saigon cassia appears to be distinct from C. Cassia in the struc¬ 
ture of the bark, but has no special name and it is suggested that it is 
merely a geographical variety having regard to its resemblance in certain 
characters. It is in any case considered superior to Chinese cassia. 

Some of the cassia from Cochin-China is derived from C. Tamala . 

Dutch East Indies, — Although C. zeylanicum has been grown to 
some extent in Java, it did not prove very profitable, owing to the appar¬ 
ent loss^ of high quality of bark when transplanted to another country. 
A negligible quantity of bark is derived from C. Cassia and the rest from 
C. Burmanni . This appears to prefer a high altitude; it is found wild 
throughout the Malay archipelago and yields cinnamon of high value. 
All the bark from Padang, Macassar, Sumatra and Timor is said to be deri- 
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ved from these species, but some of the bark from the Eastern archipe¬ 
lago is attributed to C. iners. 

In the interior of Padang, where the trees are grown on a large scale, 
they are barked when about 8 years old, the best qualities coming from the 
trunk, the next best from the thicker branches, though this lacks flavour. 

Javanese cinnamon is said to rank in value between that of Ceylon 
and that of Tellicherry (Malaba, W. India). 

C. Sintok (Blume) is abundant in Java and the Malay Peninsula 
and also probably in Sumatra, but although apparently collected and sold 
in Java, it is not certain that it constitutes any part of the commercial 
bark of Sumatra. The bark is very aromatic and thicker than Chinese 
cassia. 

South America. — Brazilian cinnamon, said to be derived from intro¬ 
duced C. zeylanicum is of decidedly inferior quality. The Cayenne sas¬ 
safras (Brazilian clove-bark) (Dicypellium caryophyllatum) , which is 
plentiful in the Guianas and Brazil is the chief product and yields on distil¬ 
lation an oil strongly resembling clove-oil. 

Conclusions. — Although without doubt the bark of the true cin¬ 
namon C. zeylanicum as cultivated in Ceylan is the best obtainable and the 
other barks here enumerated cannot well be substituted for it medicinally, 
even if perhaps capable of replacing it by their cheapness as spice, the leaves 
could most certainly be readily used as sources of oil, eugenol and van¬ 
illin. In some cases, such as Annam cassia in China, bark collected from 
wild trees commands an even higher price than Ceylon cinnamon, and 
it has been suggested that these species might be improved by cultivation 
and by better preparation of their bark. In addition they would doubt¬ 
less prove more adaptable to change of climate and soil than C. zeyla¬ 
nicum. M. I/. Y. 

578 - Effects of Cucurbita Pepo Seeds on Kidney Excretion. — Masurowsev, b- 

(Columbia University*), in Proceedings of the National Academy cfj^Sciences, Vol. 8» 

No. 3, pp. 39-43. Easton, March 1922. 

The author shows the effects on kidney excretion (discovered by him 
and proved by experiment) of pumpkin seeds ( Cucurbita pepo), roasted 
and raw, which have a chemico-pharmacognostic value. The addition 
of 30 to 35 grams of these seeds to a vegetarian diet (with milk or butter) 
causes an average increase of 17 % in the quantity of urine excreted. 

?, D. 

^79 - The Utilisation of Paper Mulch in Pine Apple and Sugar Cane Cultivation in 

Hawaii. — Church, T. A., in The Florida Grower, Vol. XXV, No. 9, p. 6. Tampa 

(Fla), March 4, 1922. 

The experiments made by Hawaiian growers in the use of paper 
mulch spread over the ground for protection purposes have given most 
satisfactory results. The fruit grown on plots thus treated gave an increas¬ 
ed yield of more than 3 *4 tons per acre. The plants appeared also to 
be in a much better condition than those on untreated land. In addition, 
the use of mulch reduced the expense oh cultivation by two-thirds, and 
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served as a valuable form of protection against damage from heavy rains, 
soil-baking etc. It is also of interest to note that the soil under the paper 
was from 2 to 5 0 warmer at night than in exposed fields. 

After the land is prepared for planting, the paper is unrolled and 
spread over the ground and holes are punched in the paper to make room 
for the seedlings. It is estimated that a group of 3 or 4 men can lay paper 
at a cost of less than 3 dollars per acre. The ideal paper for this work 
should be 300ft. long (the standard length of pineapple rows in Hawaii) 
36 in. in width for double lines and should have good insulating qualities. 

It is probable that one of the cheaper grades will be used for standard 
practice, possibly one made from bagasse, which is now burned as waste. 

Paper mulch is also used extensively in sugar cane plantations in 
Hawaii, where the idea originated. In the new fields, the young cane 
shoots find no difficulty in piercing the paper which is also very effective 
as a x>reventive of weeds. In the old fields the paper is spread over the 
rows after the cane is cut and before the new shoots appear. The cost 
of labour has been reduced by more than 40 % through the adoption of 
this new method. M. E. Y. 

580 - The Cultivation of Blueberries (Whortleberries) {Vaccinium $pp.) in the 

United States (1). — Colville, F. Y., in United Stales Department of A uric nit are 

Bulletin No. 974, pp, 1-24, plates 29. Washington, 3921. 

Experiments in Vactinium cultivation have been in progress in the 
'United States since 1906 and up to the present 16 acres have been planted 
with 27000 different hybrid seedlings and certain hybrids have been 
selected as of value from an agricultural standpoint and are in the hands 
of nursery-men for commercial propagation. In addition to this, certain 
wild whortleberry plants have been used with success as breeding stocks. 
The author gives the reports of these experiments combined with other 
points of distinct value to the intending grower. Certain points have 
already been dealt with by the author in a previous article (2) but it 
is of interest to note that in connection with the acid soil particularly 
suited to Vactinium cultivation, a specific acidity of 100, corresponding 
to a hydrogen-ion concentration of P H = S is the most advantageous. 

As regards propagation, budding appears to be the best means of 
producing a large quantity of cutting wood but the easiest methods have 
been layering and the so-called tubering, i. e. the forcing of new 1 hoots 
in such a way that their basal portions are morphologically scaly rootstocks 
with a strong rooting tendency. A detailed description is given of the 
points which should be observed in following this .system. An experi¬ 
ment has recently been made at Whitesbog in the rise of lath instead of 
muslin shades, which allows each cutting to receive direct sunlight. The 
proportion of cuttings that rooted under the lath shades has so far shown 
the distinct advantage of adopting this method. 


(1} See i?. Feb* 1915, No. iqi; R t Match 1916, No, 27 *J R. April 1916, No, 409. { Bd ,} 
(2) See i?, April, 1921, No. 367. 
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Wild plants and hybrids vary very much in their response to the dif¬ 
ferent -methods of propagation. Cuttings of the variety V. angustifolium 
and hybrids between this wild variety and V. corymbosum have shown 
a higher yield of rooted plants, and in such cases, mound layering has been 
found the more satisfactory. 

Amongst the cultural operations advised it is noted that in 1919-20 
Beckwith of the New Jersey Agricultural Experiment Station conducted 
a series of fertiliser experiments and the most successful results were obtain¬ 
ed with the following mixture : nitrate of soda 170 lb. + dried blood 230 
lb. + steamed bone 340 lb. + phosphate rock 340 lb. + potash 170 lb. 
The yield was more than three times greater than from unfertilised bushes 
on the same sandy soil. The application of this fertiliser is recommended 
at the rate of 600 lb. per acre. 

V. corymbosum does not require yearly pruning but it has been found 
advisable to remove all the stems of V. angustifolium more than one year 
old, which have not made vigorous growth during the season, good re¬ 
sults in fruit yield being thus obtained. A systematic burning once in 3 
years of areas devoted to the cultivation of this variety has led to vigorous 
development in the form of stems bearing large leaves and an abundance 
of fruit buds which give excellent yields, the second summer after burning. 

The industrial advantages attached to this crop are evident after 
observation of the yield-: and returns recorded at Whitesbog (N. J.), 
viz. an average yield of 96 bus. per acre, sold at rather more than Sio per 
bus. the receipts being at the rate of $966 per acre. This record refers 
to plants 7 years old. The following year (1920) this planting yielded 
at the rate of 117 bus., i. e. $1280, per acre. After a plantation has 
been once established its maintenance is relatively inexpensive. 

M. L. Y. 

581 - Cultivation of the Loganberry in France. — Crochetelle, j. (Director of the 
Agronomic Station of the Somme), in La vie a^ncole et rurale, II Year, Vol. XX, No. 9, 
pp. 158-150. Paris, March 4, 1922. 

The author draws attention to the advantage of introducing into 
France the culture of this hybrid from the raspberry and blackberry, 
which is already extensively grown in the United States and Canada, and 
briefly mentions the multifarious uses of this fire fruit, which grows in 
clusters of 5 or 6 and is about three times as large as the blackberry. 
The loganberry is already found in some gardens in Amiens, and the 
author has grown it successfully since 1914 in the experimental grounds 
at Rivery. It is very prolific and hardy, and easily withstood the severe 
cold of 1916-1917. It requires very little attention. F. D. 

582 - Gramineae and other Lawn Plants Resistant to Drought. — Turrill, w. b.. m 
Royal Botanic Gardens, Kew, Bulletin of Miscellaneous Information, No. i,pp. 10-13^ 
London, 1022. 

Observations made during August 1921 in the Royal Botanic Gat- 
dens, Kew. 

Although the drying up of grasses was doubtless to be attributed 
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directly to lack of water in the soil and sub-soil, it has been found poss¬ 
ible to identify certain secondary factors showing variation in the drought 
resistant capacity of certain species of gramineae and other lawn plants 
which should be useful for future guidance. 

The perennial rye-grass ( Lolium perenne) was evidently the most 
drought resistant grass. This can hardly be attributed to the morpho¬ 
logical structure of the leaves and shoots, but possibly to the fact that it 
is deep rooted, tufted and possesses a somewhat extensive subterranean 
system. The importance of this fact was confirmed by the survival of 
the couch-grass Agropyron repens with its widely-spread underground 
stolons. 

A few of the coarser grasses survived in places, e. g. Dactylis glomerata , 
Holcus mollis and H. lanatus, which was probably due to the hairy cover¬ 
ing on stems and leaves. 

The early flowering species of the perennial grasses appeared least 
able to withstand drought e. g. Poa pratensis , Alopecums pratensis, P hie mu 
pratense, Arrhenatherum avenaceum, Avena pubescens , Cy no sums crisiatus, 
and Bromus spp. etc. died off readily. The previously mentioned L. pe¬ 
renne and A. repens are later flowering species. The Festuca spp. also 
appeared incapable of resisting drought. 

Apart from the resistant Gramineae it was noticed that the greenest 
turf constituents were members of the Compositae. Achillea Millefolium 
continued green throughout the drought, as also Anthemis nohilis, while 
others which remained fresh were Hypochaeris radicata y Hieracium pilo- 
sella , Crepis virens, Plantago lanceolata , all with deeply penetrating tap¬ 
roots or well-developed stolons. Green low lying plants such as Medicago 
lupulina, Trifolium repens and T. pratense were very prominent as resist¬ 
ant species. 

Among the weeds which were observed to remain green and flourish¬ 
ing and which had gained entrance owing to the dying out of unresistant 
plants may be mentioned Nasturtium sylvestre , Coronopus didyma , Solanum 
nigrum , Polygonum aviculare, P. persicaria , and Chenopodhtm album . 

M. I.. Y. 

.583 - Flower Bulbs on the French Riviera. — Tschaen, e., in Journal dUimaUmte 

pratique , vol. 1, No. 5, pp. 96-97. Paris, Feb. 4, 1923. 

The culture of flower bulbs on the Riviera, from Bandol to Tavandou, 
is carried on for two purposes : the production of bulbs ready for flower¬ 
ing and cut flowers. Millions of these bulbs are sent yearly to Amer¬ 
ica, Holland and England, while from January onwards the cut flowers 
are sent to Paris, and the English and Belgian markets. The centres of 
the trade are at Ollieules and Hyeres. 

Formerly the Roman hyacinth predominated; but the eelworm so 
interfered with this culture as to cause its disappearance from the 
market. At present narcissi hold the first place. Owing to the high prices 
realised in recent years, this culture is of growing importance. 

The period during which the flowers are gathered begins in December 
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for the narcissi and a little later for the hyacinths and lasts through the 
Spring ; the bulbs are gathered from the middle of June. 

The varieties of narcissus most cultivated are the bouquet or Con¬ 
stantinople narcissus ( Narcissus Tazetta) and the jonquil narcissus ( Nar¬ 
cissus Jonquilla). Several varieties have been produced from the Constan¬ 
tinople narcissus : 1) the pure white narcissus (N. Tazetta totus albtts) 

2) the pure white large flower narcissus (N. Tazetta totus alb us grand i- 
florus) 3) the Golden Sun narcissus (N. Tazetta auretta) 4) the 
Grand Monarch narcissus (N. Tazetta concolor. The jonquil narcissus 
(N. Jonquilla) is also utilised for the perfumery trade. Two species of 
hyacinth are cultivated: the Roman hyacinth and the Dutch hyacinth, 
including a very large number of varieties. 

It is stated that the profits arising from the culture of the hyacinth 
range from 15 000 to 50 000 fcs£ the hectare. In the 1921 Exhibition the prices 
for narcissus bulbs ranged from 120 to 160 fcs. and those for hyacinth 
bulbs from 450 to 480 fcs. per thousand. From 200 000 to 300 000 bulbs 
can be reckoned to the hectare. Then the cut flowers .should be taken into 
account. Bunches of from 10 to 12 flowers form bouquets which are sold 
by the 100 at prices ranging from 8-10 fcs. up to as much as 90-100 fcs. 

These prices are the same for hyacinths. The latter are likewise sold to 
the perfumery trade, at prices of from 2 to 3 fcs. per kg. 

The bulbs intended for exportation, after having been inspected by 
the Phytopathological Department, are packed in cases containing 80- 
100 kg. and generally sent to Marseilles for consignment. F. D. 

584 - The Cultivation cf the Date Palm in Mesopotamia and Investigations as to fruit 
the Yield. — Dowsoisr, V. H. W. (Agricultural Directorate) in A^ricultimd Dircc* growing 

toraie, Ministry of Interior, Mesopotamia, Memoir III, Pt. I, pp. 1-75, pi 54, 1 map 
pt. II, pp. 1-23, tables 15, diagr. 4, maps 2, bibliography of 25 works, Cambridge, 1921- 

Distribution. — The most important area of date cultivation in 
Mesopotamia, and probably, in the world, is that of Shat-ATArab 
where about 138 000 acres of date palms are to be found, and it is 
estimated that the total number of palms amounts to from 15 to 16 mil¬ 
lions (average of 140 per acre). The second largest date cultivation 
centre lies around Baghdad, and apart from these nearly all the towns 
are surrounded by date groves of comparatively large size. 

Cultivation. — Soil. — The best dates are produced near Badra 
and Mendali close to the limestone hills, but the palm is found to grow 
well on a variety of soils, viz. rocky loam, river silt and desert sand and 
is more tolerant of salt than any other cultivated crop in the country; 
water logged soils and excessively dry soils are however considered 
unfavourable. 

Tillage. — The best methods are employed in the Shat AT Arab 
districts. Here the land is dug every fourth year -to a depth of about 
4 ft. It is estimated that three men will dig 1 acre in 1 to 2 months 
(working only until midday), and they are paid an average wage of 30-36 . 

rupees per week per 3 men. The system adopted is to dig the 4 ft. in 2 
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«■ pits and the first is put below the second, old roots are removed and ma¬ 
nure is added equivalent to about 3 tons per acre though liable to variation. 
Apart from the gardens in this district and near Baghdad, veiv little man¬ 
ure is used. A quarter of each well-cultivated Basra garden is dug deeply 
every year and the remaining three-quarters is only given a shallow 
digging. Where these methods are not employed the yield of dales is 
low and of inferior quality. 

Subsidiary catch crops . — A list is given of the subsidiary crops 
to be found in date gardens, but it is stated that in the most profitable 
gardens, the space between the palms' only permits the cultivation of cit¬ 
rus and other fruit trees, and no shadeless patches remain for vegetable 
and other low growing crops, and this is only possible in newly made gai- 
dens. In some cases there is a great demand for palm gardens as grazing 
areas, where catch crops are not planted and the ground in allowed to 
run wild. 

Irrigation . — Although the date palm can apparently live for a long 
time without irrigation, has a serious affect on the yield, however, 
the diversity of water types seems to have no influence on development 
(the water is clear, salty, sulphurous, etc.). Water is provided by tidal 
inundation, by gravitation flow or by lift. The methods employed vary 
with the district, and descriptions applicable to each are given. As 
regards the lifting process, where flow water is not available, apart from 
the primitive water Hoist (dahlia) and the Animal Power Water 
Hoist (charad) and the big water wheels, the most improved appliance 
is the u noria or Persian wheel (naoor) which consists of an endless 
chain carried by a wheel which is made to revolve by power provided by 
animal draft. As the chain revolves the buckets tip under the surface 
of the water in the well over which the “ noria "is set. Idled up and are 
carried upwards over the supporting or revolving wheel where they empty 
their contents into a trough fixed above the axis of the wheel. A similar 
machine is also in use with some slight variation as described by the 
author. 

The most effective irrigating machine is stated to be the centrifugal 
pump worked by an oil engine. These have worked with success at Bagh¬ 
dad and Amara. An illustration is given of Gwynnk\s Invincible Centri¬ 
fugal pump, 6 inch, suction, 8 inch delivery, used at Amara for irriga¬ 
ting a 15 acre date and vegetable garden. 

Pruning. — Each year the dead and dying outer fronds are cut off 
about 1 ft. from the trunk, and when the palm is about 14 years old, tifiT* 
woody and expanded bases are cut away close to the trunk which kills 
off any existing sucker buds. When the dates are about *4 inch long, the 
erect spadices are pulled down below the fronds in order to facilitate har¬ 
vesting, and at the same time the spines are stripped off the fronds. 

Fertilisahon. — This takes place in 'March and April, and necessi¬ 
tates the placing of male inflorescences amongst the female, as the date 
palm is dioecious and wind pollination cannot be relied upon. 

Ripening and harvesting . — A description is given of the appearance 
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of the fruit at the four distinct stages, and of the local methods of gather¬ 
ing the fruits when ready and the division of the harvest between the 
garden owner and the “fellah ” (agricultural labourer). 

Diseases. — A saprophytic fungus has been found attacking the palms 
and fresh dates and also the following insects : Tetranychns sp., Pavla - 
toria Blanchavdx (does very little damage), Oryctes sp., a longicorn beetle 
(possibly the larvae of Pviotynanus mordax) and tineid moths ( Gelechii- 
dae sp.). The stored fruit is subject to attack from various small moths 
and beetles, amongst them Ephestia. 

Propagation . — Although the date palm may be grown either from 
a seed or sucker, the seedling does not breed true and the dates are of 
inferior quality to the parent, and'the sex may be different. Consequently, 
commercially the sucker method is employed, the offshoots are removed 
when about 4 years old and the young shoot is planted between the old 
palms. It is commonly stated by owners that the maximum yield from 
each palm is obtained when palms are planted at the comers of squares 
whose sides are about 8 yds. long, i. e. about 80 palms to the acre. The 
author considers that sufficient data are not available to state definitely 
what number of palms of each variety to the unit area will produce the 
maximum yield ; but it would seem that the average is about 100: This 
question is a matter quite apart from the problem of obtaining the max¬ 
imum profit from any area, where it is considered advisable also to grow 
other subsidiary crops. 

Packing and marketing. — The 6 different types of packing recept¬ 
acles are given, the chief being wooden boxes containing 68 lb. net. 
and the author proceeds to give data relative to the general production, 
exports etc., according to the Customs Report etc. 

Uses of the palm and its products . — Apart from the well known use 
of the actual fruit and fibre it is interesting to note the various uses made 
of the trunk, heart of the crown, fronds, frond midribs, frond bases, leaflets 
and leaf stalks. 

Yields. — The primary* object of the inquiry which the author 
undertook during the autumn of 1919 on the Shat AT Arab was to provide 
reliable statistics of the average yield of dates per unit area with a view 
to the discovery of a broad basis for just taxation. The individual yields 
of dates from 930 palms belonging to 19 varieties and from 36 different 
gardens widely scattered over the Basra county have been recorded and 
combined with an inquiry as to the average number of e§ch variety of 
date palm and of fruit tree per unit area in 84 areas of equal size in 39 
gardens, also widely scattered over, the same county. 

The accompanying Tables show the data obtained and the relative 
yield on each are examined. The average yield of " tamar '* dates (third 
and last stage of ripening) per acre in the date lands in 1919 appears 
to have been 4920 lb.; the leading variety is Istaamran (2183 lb.) followed 
by Halawi- (1384 lb.) and Zahidi (378 lb.) etc. The last mentioned is, 
however, the least choice date and Istaamran next; the Khadhrawi, 
Halawi and Dairi are good dessert dates but less common. 

l*w] 
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The prices fluctuate rapidly and wilthin wide limits. A very rough 
approximation has been made and taking these figures as a basis, the 
gross value per acre appears to be about 272 Rs. The value per acre 
over the whole district of the “ khalal ” and “ racab” dates (second sta¬ 
ges of development) sold is estimated roughly at 20 Rs. M. I/. Y 

ike growing 585 - Factors influencing the Increase in Grape Yield in Western India. — prvstag 

S. H., in The Agricultural Journal of India, Vol. XVII, PI. 1, pp. 41-50, plates 2. Cal¬ 
cutta, Jan. 1922. 

Report as to the success obtained in adopting certain improved meth¬ 
ods of vine training, pollination, manuring etc. with a view to increas¬ 
ing the commercial value of local grape varieties in western India. 

Methods of training. —- Of the several, types of training employed, 
the system giving the best yield has been the “ umbrella " type and 
this has been found distinctly superior to the single stake system pre¬ 
viously employed. The overhead system has also been a definite success 
and has given three times as much yield as the single stake, hour canes 
of each plant are extended in different directions until they meet the 
canes of the next plant. Short spurs are formed in this way, leaving more 
room for the development of flowers and fruit. 

The author carried out an experiment keeping the long canes formed 
during the rainy season and pruniug them, after leaving io or 12 buds 
instead of adopting the short-and-renewal spur method of pruning after 2 
or 3 buds. The yields per plant obtained, by keeping the long canes, 
compared with the latter system were about four times greater. Further 
experiments are considered necessary, however, before the long-cane 
system can be recommended unreservedly. 

The Kniffin or drooping system, much practised in America, has 
shown an advantage over the local single stake system only on very excep¬ 
tional occasions. 

Pollination — A special .study was made by the author at the Ganesh- 
kind Botanical Garden, Kirkee, of the two classes of grape clusters 
in existence, viz. loosely set and closely set fruits. On examination in the 
laboratory of the pollen grains it was, however, considered that the flowers 
were not self-sterile. Other methods of improvement of yield such as 
girdling or ringing and coiling had therefore to be adopted. 

Manures. — The most efficacious of the manures tried proved to 
be 1) a combination of fish manure and sulphate of potash; 2) safflower 
cake + bonemeal; the latter gave the higher yield, but when applied 
after the April pruning instead of in the autumn, in order to influence 
the production of strong bearing wood for the next season the fish manure 
combination proved preferable. M. L. Y. 

586 - Grape Preservation in Aimerie: Cultivation and Preservation Experiments 

made in Italy. — Sannino, F. A., in Rivista di Amp ehgr alia, Vol. Ill, No. 2, pp, 22-33. 

Alba, Feb. sS, 192,2. 

Hitherto it has always been considered that the facility of preserv¬ 
ing Almerie or Hoanez grapes, is due to the fleshy character of the pulp. 
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and to the usually resistant skin, but it has recently been proved that it 
is due rather to the extremely dry climate in the Almerie region. 

Irrigation takes place several times in this area, and in September, 
at the vintage, the weather is always fine and dry; conditions unques¬ 
tionably favourable to grape preservation. 

In 1896, an exporter of Messina (a town situated in the rainiest 
district of southern Italy) obtained most unsatisfactory results, by keep¬ 
ing the table grapes in wood shavings and in sawdust, according to the 
custom of Almerie. New experiments were made in 1920, a very dry year, 
with the cultivated Almerie grape at the Royal American Vine Nursery 
at Palermo. Large yields were obtained and the grapes kept well; in 1921, 
a rainy season, the crop was poor. 

Drought conditions are also useful at the flowering period, which 
is very short. As this vine possesses a female inflorescence, artificial 
cross-pollination is necessitated such as Pauesen (Director of the Royal 
Nurseries, Palermo) made with the pollen of the male inflorescences of 
Aramon Rupestris Ganzin. 

The Almerie grape after transport to Palermo and to Spadofora (near 
Milazzo), appears to be easily damaged by fungous diseases: oidium, mildew, 
and grape mould. The quality of the grape when left on the vine, 
and the quality when cut present two separate characteristics: the Al¬ 
merie grape will keep for a long time after cutting if the grapes are plac¬ 
ed in layers on sawdust inside the receptacle, but they will not keep at 
all, if left hanging on the vine, owing to their liability to rot. However 
the “Marsigliana”, and “Lacrima di Maria ” of Termini Imerese and the 
" Catelanesca *' of Somma Vesuviana are exceptionally good varieties, 
even for leaving uncut. 

The trials made with the Almerie grape at Palermo and at Spadafora 
confirm the conclusions arrived at by Gobbato and Briganti namely, 
that this particular grape is adapted solely to warm and dry districts. 

F. D. 

5S7 - Forestry Journals, Forestry, Timber-Trade and Wood-Working Industries 

Journals and Serials. — immmk, d. h., in Tectow, Part, xv, No. 2, pp. 105-122. 

Buitenzorg, Febr. 1922. 

A survey of the periodical and serial literature on forestry is attempted. 
Such a list, covering the German literature as well as that of other countries 
has, as far as the writer's knowledge, goes, never been published before, 
while, on account of the rapid expansion of late years, it has become in¬ 
creasingly difficult to obtain a comprehensive view of this field. The'prin¬ 
cipal causes of this expansion of the literature are the extraordinary pro¬ 
gress of late years in forest-exploitation and forest-technology as well 
as the awakened interest in forestry in America and tropical. countries 
and in tropical timbers generally. The list comprises the f< Journals ", 
and under the heading “ Serials ", the publications of forest services, 
universities, associations, clubs etc. on the scientific, technical and eco¬ 
nomic sides of forestry and connected industries, e. g.: Communications 
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of forest experiment stations, Yearbooks, Bulletins, Circulars, Leaflets, etc. 
Purely administrative progress-reports have been omitted. 


Table I. — Numbers of titles arranged according to countries . 
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As attempt is made to give, as far as possible, the following 
particulars about each publication : Complete title; editorial address; 
whether monthly, weekly, etc.; subscription price; date when founded 
and number of current volume; number of pages in each publication; 
whether the publication is still being issued, has been superseded by 
another, undergone a change in name, or been discontinued. 

Tables I and II give the number of titles surveyed, arranged according 
to countries and to languages. 

G. A. B. 


588 - Forestry in the Straits Settlements. — Colonial Reports. Annual No. 1101 Straits 

Settlements , Report for 1920, 38 pp. London, 1921. 

The total area of the forests under control is 42 964 hectares, that is 
to say, 11 % of the total area of the Straits Settlements. The receipts 
and expenditure for 1920 were respectively 57 268 and 42 849 dollars (the 
dollar being equivalent to 2 shillings and 4 pence at par) as against 
65 754 and 34 064 dollars in 1919 : the total excess of receipts over expend¬ 
iture was therefore 14 419 dollars. Owing to the high prices realised for 
mangle-tree wood there was an increase in the receipts at Singapore, but 
in all the other settlements, a decrease, the receipts having been excep¬ 
tionally high in 1919. 11 001 tons of wood for working were produced 
and 27 797 tons of firewood. 

In the~ forests under control at Sungei Ached (Wellesley Province), 
100,000 mangle-trees were planted and no dollars for seed was the only 
expense. 

An inspection of the areas planted with “bakan” in preceding years 
in the forests under control in Tanjong Burong showed the success of re¬ 
afforestation. If the cost of this work can be kept at a reasonably low 
figure it will very probably be profitable. G. A. B. 

589 - Experiments in the Preservation of Acorns and Beech-Mast in Denmark. — 

JohaNjnseN, W., in Det Forstlige Fors 0 gswaeseni Danmark , vol. 5, 5th part, pp. 372*390. 

Copenhagen, 1921. 

The following are the results of experiments on the preservation of 
acorns and beech-mast begun in 1903, and on acorn seeding begun in 1915. 

To preserve the germinating power of the acorns a low temperature 
is needed. What degree of frost they will resist has not been tested, but 
they keep well at i° and 2 0 C. Another necessary condition is access 
to the air ; if deprived of air, the germinating power is lost in about a year, 
even at the low temperatures above mentioned. The use of a solution 
of sublimate as an anticryptogamic is an advantage ; a solution of sulphate 
of copper could probably also be employed ; treatment with solutions of, 
formic aldehyde is not apparently of any practical use. It has been possi¬ 
ble to preserve the life of the acorns for three years, the germinating power 
naturally decreasing gradually. However, numerous vigorous plants 
were obtained from the seeds which survived. The keeping-of the seeds 
seems to result in the survival of the fittest. 
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Beech-mast is easily empoisoned by the use of fungicides but 01a the 
other hand if kept in a cold place can be preserved in a sufficiently healthy 
state for a winter or two. 

After a close sowing there is a rather close correlation between the 
size reached by oak-seed in the first year and in the tenth, but their 
reciprocity is far from being invariable. G. A. B. 


LIVE STOCK AND BREEDING. 

590 - Plants Poisonous to Live-Stock. — I. Talbot, P. R , and Hooper, J. C., Weeds 
Poisonous to Live Stock, in Province of Alberta, Department of Agriculture, Provincial 
Schools of Agriculture, Bulletin No. 1, pp. 401, figs. 15+4 coloured plates separate from 
text. Edmonton, 1919. —II. Fleming, C. E., and Peterson, N. F., The Narrow-leaved 
Milkweed (Asclepias mextcana), and the Broad-leaved or Showy Milkweed (A. sped os a), 
Plants poisonous to Live Stock in Nevada, in The University of Nevada , Agricultural 
Experiment. Station Bulletin No. 99, pp. 32, figs. 10. Carson City, Nevada, December 
1920. — III. Two Vines reputed poisonous to Stock, in Queensland Agricultural 
Journal, Vol. XVII, No. 9, p. 36. Brisbane, January 1922. 

I. — PLANTS POISONOUS TO LIVE-STOCK IN THE PROVINCE OF ALBERTA, 
Canada. — It is estimated that more live-stock is annually lost in the Pro¬ 
vince of Alberta from eating poisonous plants than from any other cause. 
The Bulletin analysed gives the necessary information for the identifica¬ 
tion of the most dangerous wild plants growing in the Province, the best 
methods of preventing stock from eating these plants, the symptoms pro¬ 
duced by their consumption, and the treatment of toxic disturbances 
caused by them. 

The following is a list of the plants described : tall larkspur (Delphi¬ 
nium glaucum S. Wats = D. Brownii Rydb) ; low larkspur (D. bicolor 
Nutt. = D. Menziesii D. C. and D. azureum Michx).; death camas 
(Zigdenus venenosus) ; water hemlock (Cicuta maculata) ; white locoweed 
(Oxytropis Lamberti) ; woolly loco-weed (Astragalus mollissimus) ; showy 
loco-weed (A. splendens). 

As preventive measures, it is advisable to : extirpate the poisonous 
species; fence in infested land, so as to keep out animals ; give salt and 
good drinking-water to the stock ; keep animals away from infested dis¬ 
tricts during the dangerous season and feed them so that they are not 
driven by hunger to eat poisonous plants (1). 

II. — Two PE ants poisonous to cattle in Nevada. — These are 
the narrow-leaved milk-weed (Asclepias mexicana ), and the broad-leaved 
milk-weed (A. speciosa). The authors describe these plants, their compo¬ 
sition and habitat as well as the toxic symptoms produced by them etc. 

III. — Two pi*ants regarded as poisonous to cattle in Queens¬ 

land. — These are two Asclepiadeae; Marsdenia rostrata and Secamone 
elliptica. E. D, 


{1} SeeH. C. Long, Plants Poisonous to Live Stock , Cambridge University Press, 1917, (Ed,) 
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591 - Is the Sorrel Dock {Rumex Acetosa) Poisonous to Cattle? — Craig, j. f,, 
and Kehoe, D. (Royal Veterinary College of Ireland), in Department of Agriculture 
and Technical Instruction for Ireland , Vol. XXI, No 3, pp. 314-317. Dublin, 1921. 

The sheep-sorrel {Rumex Acetosella), appears to be poisonous to the 
horse (Cornfvin) , and sheep (Muixfr) , on account of the potassium ox¬ 
alate it contains. The authors wished to ascertain whether a nearly-re¬ 
lated species, the sorrel dock (Rumex Acetosa ), is injurious to cattle as is 
believed by many breeders. With this object, they carried out a series 
of feeding experiments during the spring and summer of 1920. The re¬ 
sults obtained led to the following conclusions: although grazing cattle 
manifest a certain aversion to R. Acetosa , it does not produce any ill-effect 
of importance. It thus seems that this plant does not contain sufficient 
oxalates to be injurious to cattle. F. D. 

592 - Observations on the Treatment of Puerperal Infection in Domestic Animals 
by Treatment with Iodide of Ioduretted Potassium. — Madsen, m. d., in Berliner 
Tierd.tzliche Wochenschrift , year XXXVIII, No. 7, pp 75-/6. Berlin, February 1922. 

The author had observed for some years that when the uterus of mares, 
cows, and sows suffering from uterine inflammation or puerpural infection 
was washed with a dilute solution of ioduretted potassium, this solution 
rapidly lost its colour in some cases when it came in contact with the mu¬ 
cous membrane, whereas in others, this effect did not occur, or only to a 
limited extent. According to experiments made by the author this loss 
of colour is due to the iodine combining with definite substances present 
in the uterine solution and forming a colourless compound. 

It is not at present possible to decide whether these substances are 
bacteria, or the products of their metabolism, but it is certain that they 
exercise a pathogenetic effect, and that they are rendered innocuous by the 
formation of a colourless compound is shown by the fact that treatment 
with the iodo-ioduretted solution has a very favourable effect upon the 
course of the disease. 

The decoloration and the therapeutic action of the resulting ioduretted 
solution are not always produced because uterine inflammation in domestic 
animals may be caused by a number of different species of bacteria (Bacte¬ 
rium cold, Staphylococcus pyogenes , albus and citreus , Streptococcus pyogenes 
etc,). However the simplicity of this treatment makes it worth knowing 
and practising by stock-breeders. E. F. 

593 - Notes on Contagious Abortion in Female Asses and Mares. — Branford, r., 
and Doyle, T. N, in Agricultural Research Institute, Pnsa , Bulletin No. 121, pp. 1-12, 
5 pi. Calcutta, 1921. 

Since 1911, the authors have observed at the Hissar Stock-breeding 
Station several cases of contagious abortion, a disease hitherto unknown in 
the district. 

The signs of infection are not apparent, unless the disease develops, 
when gestation is already far advanced and it is not easy to recognise com¬ 
plete abortion in mares. When this occurs, the membranes and fluids of 
the foetus have a normal appearance ; if the gestation period- is nearly 
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complete, the young foal may be alive at the moment of birth, but gen¬ 
erally dies a few days later 

In 1920, the authors succeeded in obtaining and isolating a pure culture 
of a bacillus resembling both morphologically and biologically the one des¬ 
cribed by Good and Corbett (i). The bacillus was obtained by inoculat¬ 
ing tubes of agar with blood taken from the heart and liver of a foetus. 

It occurred in the form of a short, thick rod with rounded ends; and 
was Gram negative. A bacillus with the same characters was isolated 
from the stomach, liver, heart and the allantoic and amniotic fluids of the 
aborted foetus of a female ass. 

The authors believe that the unknown pathogenetic agent finds its 
way into the body through the mouth ; they consider that the incubation 
period lasts 6 weeks, which is contrary to the general opinion which limits 
it to a time varying from 10 days to 3 weeks. 

Prophylactic measures (destruction, of the foetus, isolation and disin¬ 
fection of the infected animal), are of little use, owing to the absence of 
distinct symptoms of abortion, and the difficulty of discovering the dis¬ 
eased foetus which almost immediately falls a prey to vultures. 

Immunity, even allowing that this is conferred by an attack of the 
disease, does not last. * E. F. 

594 - Horse Pest. — Theilbr, a., in Department of A culture of the Union of South A irica 
Science Bulletin, No. 19, pp. 1-32. Pretoria, 1921. 

Theieer's paper on this subject deserves mention, as it gives an 
excellent synthetic review of all that is known regarding the natural 
and medical history of horse pest, and has an appendix with a bibliography 
of 32 works, dealing with the researches carried out on horse pest by the 
Bureau of Veterinary Research of the Governmentof the South African 
Union. ' E. F. 

595 - New Endoscopic Methods for the Examination of the Horse. — Spitz, tv., Archival 

da Escola Superior di Agricultura e Medicim veterinaria, Vo 3 . IV, No. 2, pp. 77^3, 
pi. XVIII-XX. Nitcheroy (Brazil), December 1921. 

In order to diagnose certain diseases of the horse, it is necessary to 
carry out laryugoscopic and pharyngoscopic examinations, but the appara¬ 
tus for this purpose has been very rarely used, as it has many serious defects;. 
These difficulties can be avoided by adopting the technique devised by 
Spitz ; by this means laryngoscopy, or pharyngoscopy, become easy and 
can be carried out by anyone. 

The following mstruments are necessary : 1) a metal, so-called endo¬ 
scopic tupe, this is cylindrical and is 50 to 35 cm. long and 1% to 2 cm. 
broad; 2) an illuminating apparatus consisting of an incandescent lamp 
of 3-6 volts fixed to the end of a rigid conducting rod a little shorter than 
the endoscopic tube. The rod can be easily introduced into and adapted 
to the interior of the tube, and is provided with the necessary arrangements 


(1) Journal of Infective Diseases, July 191$. (Authors note). 
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for putting it into connection with a supply of electricity ; 3) a supply of 
electricity. 

An oral examination of the pharynx, or larynx must be carried 
out on the horse when it is lying on its back, or on one side, the head 
and neck being so arranged that the angle formed by the neck with 
the buccal cavity is as nearly as possible 180 0 , or in other words, the head 
and neck must be almost in a straight line. The arrangement of the head 
and neck is of great importance for the success of the examination, as if 
carried out as advised, the endoscopic tube may be easily introduced, 
and the operation can be quickly performed. 

Spitz’s method affords a more extended and clearer field of observation 
than is obtained with other methods. The author has adopted it since 
1912 in a fairly large number of laryngoscopic and pharyngoscopic inves¬ 
tigations. The results obtained were excellent and not attended with the 
slightest trouble. 

If an endoscopic tube of slightly less diameter is used, the same tech¬ 
nique allows of pharyngoscopy through the nose, and hence of the examina¬ 
tion of the orifice of the Eustachian tube. E. F. 

596 - The [Simultaneous Method of Inoculation with Anti-Rinderpest Cattle-plague 
Serum. — Pool, W. a., in Agricultural Research Institute , Pusa, Bulletin No. 120, 
pp, 1-7, with 2 Appendices. Calcutta, 1921. 

This article contains brief instructions for inoculating cattle with anti¬ 
rinderpest serum by means of a new method that confers lasting immun¬ 
ity and is called simultaneous, because while a sub-cutaneous injection 
of it is made beneath one shoulder, the other shoulder is injected with 
blood taken at the time the fever runs highest, from an animal suffering 
from rinderpest. On the seventh, or eighth, day individuals that have 
not reacted to the first injection are given a second inoculation of virulent 
blood (5 cc), without any further injection of serum. 

The author gives a short account in the following paragraphs of : the 
means of obtaining the serum, the cases where inoculation should not be 
practised, the measures to be taken to prevent the introduction of ^piro- 
plasms together with the virulent blood, and the contamination of healthy 
animals by those that have not yet been immunised. E. F. 

597 Acute and Epidemic Form of Parenchymatous | Hepatic Inflammation 

in Sheep. —' Knuth, P, and Stephan, J., in Berliner Tierdrztliche Wochenschrift , 
year XXXVIII, No. 7, pp. 73-74. Berlin, February 16, 1922. 

One of the authors of this article, Knuth, has observed numerous sheep 
affected a disease that quickly causes the death of 25 % of the flock. 
The clinical symptoms of the disease are as follows: yellow colour of 
the exposed mucous membranes ; difficult respiration ; a flow from the 
nostrils of whitish mucus mixed with blood; soft pitch-coloured excrement 
mixed first with mucus, and later with blood ; very weak pulse ; corneal 
reflex entirely absent, pupil dilated and not reacting to direct light; rectal 
temperature 41 0 C. 
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The examination of the internal organs belonging to three animals 
revealed the following lesions : slight swelling of the mucous membrane of 
the stomach and small intestine ; the spleen swollen, dark brown, hardened, 
with reticulation clearly recognisable in sections ; the liver very swollen, 
brittle, dried up, brownish-yellow in colour and the lobules no longer dis¬ 
tinctly separate ; the gall-bladder full and distended; the cardiac muscle 
dark-red, rigid and dry. 

A microscopic investigation of thin slices of the liver revealed the typ¬ 
ical syndrome of acute parenchymatous fatty degeneration of the liver 
cells. Since the negative results of the microscopic examination of the 
blood and organs excludes all possibility of bacterial infection, the authors 
diagnose the disease as a fatty 'parenchymatous degeneration of the hepatic 
cells that manifests itself in an epidemic form. They believe it to be due to 
plants eaten by the cattle while grazing (x). 

This work is important: a) as being a contribution to our knowledge 
of a hitherto little known disease, described by several authors under the 
name of epidemic parenchymatous hepatitis of sheep ; h) because the 
syndrome of symptoms described can easily be mistaken for those 
induced by phosphorus, or arsenic poisoning, or the toxic effects of 
some leguminosae. li. P. 

598 - The Use of Calcium Salts in the Feeding of Animals. — Ohio A uncuitmal Experi¬ 
ment Station, Bulletin 34 7, pp. 99, figb. 2. Woostci, Ohio, 10 at. 

The bulletin analysed contains the following 6 papers : 

I. — Forbes, E. B., Halverson, J. O., Morgan, L. E., and Schulz, 
J. A., The metabolism of calcium salts in a growing pig . — Experiments 
to determine the metabolism of the mineral constituents of the ration, 
were carried out in November-December 1917 with 5 young castrated 
boars of the Poland China breed. There were 3 experimental periods of ro 
days each, separated by intervals of 7 days. To a basal ration consisting 
of maize flour + linseed cake + wheat sharps (7:1:1) with salt in the 
proportion of 1 : 450, were added various mineral supplements which 
are given together with the chief results obtained from them in Table I. 

It was found that the characteristics of the metabolism of swine fed 
almost exclusively on the grain of cereals were as follows : loss of calcium, 
abnormal gains in magnesium and phosphorus, very acid urine containing 
much ammonia. An excess of potassium was present in the basal ration, 
whereas sodium and chlorine, except for the small quantities supplied in 
the form, of kitchen salt, were lacking. 

The insufficient assimilation of calcium is an important factor in deter¬ 
mining the gains in phosphorus and, to a lesser degree, in magnesium. 
The increasing ingestion of calcium in the form of precipitated carbonate 
or powdered limestone, causes a marked increase in the calcium, magnesium 
and phosphorus gains. 


(1) The authors have carried out some experiments in order to identify these .plants ; 
they will give the results in a subsequent paper, {Ed,) 
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The addition of 1 part of salt to 450 parts of grain, the basal ration, 
causes a gain in both sodium and chlorine. The gains in sodium and po¬ 
tassium were as a rule, almost equal. The need of sodium was more 
quickly satisfied than that of chlorine. All the mineral additions, especi¬ 
ally the precipitated bone-meal, served to increase the chlorine gains as 
compared with the basal ration without any addition. 

The magnesium content of all the rations was sufficient. When the 
magnesium metabolism was negative, the loss was due to the hindering 
effect of other factors, especially to insufficient ingestion of calcium. All 
the mineral additions had a favourable influence upon the magnesium gains. 
In some cases, the improvement of the latter were to be attributed entirely 
to the increase in the amount of calcium ingested. 

Ground limestone, precipitated bone-meal, degelatinised bone-meal 
and precipitated calcium carbonate had much the same effect on the cal¬ 
cium gains, whereas ground mineral phosphate was clearly less effective. 

The gain in phosphorus was distinctly increased by all the additions 
containing calcium, whether in the form of the carbonate, or the phosphate. 

The solubility of the compounds seems to be the chief cause of the 
gains ; precipitated calcium carbonate and precipitated bone-meal are the 
most effective, ground mineral phosphate having much less effect. Compar¬ 
ed with the potentially acid, basal ration, the compounds containing cal¬ 
cium carbonate lowered the acidity and the ammonia of the urine, but pre¬ 
cipitated bone-meal (containing bicalcic phosphate) increased them. 

Mineral additions had no effect upon the digestibility of the ration. 

One third of the sodium evacuated by the organism was found again 
in the urine and one third in the faeces. A larger proportion of potassium 
found its way into the urine, and still more into the faeces. 

Generally, over 90 % of the chlorine passed into the urine. 

The capacity possessed by the digestive apparatus of absorbing mineral 
foods is limited in the first place by their solubility and afterwards, amongst 
other factors, by the rapidity with which these substances pass from a 
soluble to an insoluble condition in the blood and lymph, either by means 
of a synthetic process, or as a result of excretion. The gains in absorbed 
mineral nutrient substances are governed by the requirements of nutri¬ 
tion, and are not increased by limiting elimination which would immediately 
decrease absorption. 

The most effective, and certainly the most soluble mineral additions 
used were precipitated carbonate and precipitated bone-meal. Other 
compounds may be more practical, though less effective, if the pigs will 
eat them and can tolerate them when fed in sufficient quantities. The 
most urgent mineral need of growing animals, after common salt, is sa¬ 
tisfied by calcium carbonate. When, however, the assimilation of the phos¬ 
phorus, which is normally present in the ration for the building up of 
the skeleton, is thus assured, some form of calcium phosphate must be 
given. 

With a certain loss of phosphorus, all the need for mineral additions 
can be satisfied by calcium phosphate. The phosphate is dearer than the 
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carbonate, but it is more easily tolerated, and if fed separately from the 
ration, is more acceptable to the stock. 


TabeE I. — Effect of mineral additions on the metabolism of calcium, 
magnesium and phosphorus. 


Mineral added 

Amount ingested 
per kg. 
of live weight 

Amount ingested 
per kg. 
of live weight 

% assimilated of the 
amount ingested 


Ca. 

Mg. 

P. 

Ca. 

Mg. 

p. 

Ca. 

Mg. 

P, 


mg. 

mg. 

mg. 

mg. 

mg. 

mg. 

% 

% 

% 

First Experiment. 










None. 

21 

63 

138 

— 6 

— 3 

-j- 12 

— 30.4 

— 4.0 

+ 8-3 

Ground limestone. . . . 
Ground mineral phos- 

113 

67 

138 

+ 56 

+ 1 

39 

4 " 49*9 

-f- 2.0 

28,4 

phate .. 

99 

60 

163 

34 

0 

26 

34-7 

O.5 

* 5-6 

Purified bone meal . . . 
Precipitated carbonate of 

76 

48 

129 

38 

I 

27 

50-5 

r.t 

20.6 

lime.. 

99 

52 

III 

57 

2 

36 

57-8 

3 .i 

32.2 

Precipitated bone meal . 

89 

67 

168 

50 

2 

35 

56.1 

2,7 

21.0 

Second Experiment . 










Precipitated bone meal. 
Precipitated bone meal + 

112 

64 

186 

46 

3 

33 

41.1 

4.0 

17.8 

degelatinised meal (i:x) 
Precipitated bone meal -f 

102 

70 

189 

44 

3 

36 

43-6 

4,6 

18.9 

ground limestone (9:1) 

89 

76 

189 

43 

3 

33 

47-7 

3-4 

x 7»5 

Purified bone meal . • ■ 

74 

6l 

152 

38 

2 

28 

5 * -o 

2.9 

18.4 

Bone. 

18 

5 ^ 

119 

0 

0 

9 


— 0.1 

7.8 


II. — Forbes, E. B., Haeverson, J. 0., Schtjez, J. A. and Weees, 
E. B., Metabolism of some calcium salts in growing swine. — A sec¬ 
ond experiment to ascertain the metabolism of the mineral constituents 
of the ration was carried out from August to October 1918 with 4 castrated 
pigs of the Poland-China breed. The chief object of the experiment was 
to compare the effects of the addition of mixed minerals with those of min¬ 
erals introduced separately. The results connected with the metabolism 
of calcium, magnesium and phosphorus are given in Table I, Experi¬ 
ment II. 

As in the preceding experiment, the metabolism of sodium, magnesium, 
chlorine, sulphur and nitrogen was also studied. The results were prac¬ 
tically the same, although there was a larger proportion of potassium 
in the urine. The authors bring out the independent behaviour of so¬ 
dium and chlorine. All additions containing calcium were useful, from 5 
to 10 tenths of the calcium administered was retained by the organism ; 
no appreciable difference existed in the capacity of assimilating the various 
additions. 

III. — Forbes, E. B. and Schuez, J. A. The effect of mineral 

im 
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additions upon the development of stmne. — Thirty Duroc-Jersey pigs of 
the average weight of 62 kg. were divided into 5 lots and given experi¬ 
mental rations for *86 days dating from April 30, 1917. The basal ration 
was the same as in the two previous experiments. The mineral additions 
were chosen so as to supply 5 mg. of calcium per head and per day. At 
the end of the experiment, the animals were slaughtered and there skel¬ 
etons physically and chemically examined. The pigs of the lot given 
precipitated calcium carbonate and those which received precipitated 
purified bone-meal had relatively compact, strong skeletons, whereas the 
bones of the pigs that had been supplied with ground mineral phosphate 
were only a little denser than the bones of the control animals (ration 
without supplementary calcium salts) and were less resistant than 
those of the latter, as well as containing a smaller amount of ash per unit 
of volume. The skeletons of the pigs given precipitated bone-meal occu¬ 
pied an intermediate position as regards density and resistance. The 
proportion between the phosphorus and calcium present in the bones of 
pigs was fairly high whether they had received mineral phosphate, or the 
basal ration. In this, the bones differed from those of the young animals 
killed at the beginning of the experiment in order to determine their ini¬ 
tial composition, in which the proportion of magnesium present in the skel¬ 
etons of the young pigs was relatively lower than that of the calcium. 

IV. — Forbes, E. B., Hunt, C. A., Schuez, J. A., and Winter, A. F. 
Effect of mineral addition on the development of swine. — The expe¬ 
riments described in this paper began on July 26, 1919 and lasted nearly 
16 weeks. They differ from the preceding experiments in that the mineral 
addition instead of being mixed in a given proportion with the rest of the 
ration, was fed separately and ad lib. Further, a larger number of addi¬ 
tional substances were given and more determinations of the physical char¬ 
acters of the bones were made. The pigs were hybrids with a predomin¬ 
ance of Duroc-Jersey and Chester-'White blood. 

The animals were divided into 8 lots each containing 5 individuals 
with an initial weight of about 21 kg. per pig. The basal ration consisted 
of maize flour, wheat sharps and linseed meal cake (3: 1;) with the addition 
of x part in 500 of kitchen salt. The mineral additions were given to 7 
lots in the buckets of an automatic distributor, 5 % of sodium chloride 
being added each time. During the first 5 weeks, the pigs did not relish 
these additions to their ration, but later when they were shut up in a brick- 
paved stye, they ate them in large quantities. The additions given to the 
various lots, the amount eaten, and certain characters of the bones deter¬ 
mined after the animals were slaughtered are summarised in Table II. 

The penetrability (hardness), was determined by means of a specially 
constructed microdynamometer measuring the penetration of a diamond- 
pointed punch 5 mm. in diameter under a pressure of 9 kg. The operation 
was carried out upon a transverse section from the narrowest part of the 
diaphysis; its faces were exactly parallel, and polished by a special ap¬ 
paratus. Both these machines were invented by Dr. Joseph, Head, of 
Philadelphia. 

, [*#*} 
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Table II. — Effect of an unlimited supply of additional mineral substances 
upon the bones of swine. 
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Composition of fat-free 
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coefficient 
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dry bones 
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I 

Ground mineral phosphate 

I 2 .I 

3 > 7 2 

212 

I 5 I 

7 I.X 

783 

59-8 

1-75 

31.x 

7.40 

2 

Ground limestone .... 

20.1 

7.84 

268 

183 

56.3 

774 

60.1 

1.49 

3°-3 

8.15 

3 

Degelatinised purified 






826 




8-43 


bones ... . 

41-3 

12.38 

273 

195 

44-2 

6O.3 

1-39 

29.9 

4 

Chalk. 

14.0 

5*23 

244 

167 

51.6 

777 

60.6 

I.48 

29.8 

8.18 

5 

Precipitated bone-meal. . 

21.9 

5-39 

249 

176 

52.6 1 

803 

60.8 

M 9 

29.8 

! 7.94 

6 

Precipitated carbonate of 












lime.. 

13-6 

5 -25 

271 

201 

64.4 

804 

60.8 

1.56 

29.3 

1 S.31 

7 

Marl. 

6.8 

2.41 

247 

157 

58.7 

762 

60.5 

1.52 

29.3 

8.72 

8 

None. 

—* 

—— 

197 

* 3 X 

53 -i 

722 

60.8 

1.58 

30.1 

7.46 


Mineral phosphate did not make the skeleton stronger as compared 
with the effect of the ordinary'ration without any addition, whereas all 
the other mineral supplements produced considerable and almost ident¬ 
ical increases in the strength of the bones. 

Degelatinised purified bone-meal makes the bones damx>, less fat 
and more acid (both as regards volume and dry fat-free material), than 
any other mineral addition. The calcium and carbon dioxide content* 
(except the hardness, exceeded those of all the other lots, but the magne¬ 
sium content was the lowest of all. The bones of the control lot were 
relatively poor in mineral constituents other than magnesium. 

The hardest bones (hot 3 of Table III), were chanicteristed by a 
larger proportion of calcium, carbon dioxide, and ash, and by the low mag¬ 
nesium content of the fat-free, dry bones, as well as by the smaller amount 
of magnesium in the total number of mineral constituents determined (cal¬ 
cium, magnesium, phosphorus and carbon dioxide). 

The softest bones (hot 1), were characterised by the larger amount 
of magnesium and phosphorus and the smaller quantity of calcium and of 
carbon dioxide in the total of the constituents determined. 

The difference between these 2 lots bring out the relative value of 
ground mineral phosphate and of purified bone-meal as mineral supple¬ 
ments for young animals. The mineral substance of bones is a mixture of 
carbonates and phosphates capable of change as a result of the selection 
of the carbonates serving as part of the alkali reserves of the organism. 
The authors are of opinion that in lots 1 and 8, the low proportion between 
carbon dioxide and the phosphorus of the bones shows that some elimination 
of the calcium carbonate has taken place to compensate for the lack of 

imj 
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potential alkali. This causes the formation of softer bones owing to the 
large proportion of magnesium phosphate. 

V. — Forbes, E. B., Additional foods consisting of more or less 
appetising mineral preparation for swine , cattle and horses. — The au¬ 
thor has made 19 experiments with pigs and 15 with cattle ; he has found 
that horses also readily eat precipitated bone-meal and purified degela- 
tinised bone-meal. 

In this experiments with pigs, the author observed that purified 
degelatinised bone-meal, which under certain conditions, was the most 
liked, could be rendered still more acceptable by the addition of a little 
acid. 

Meat meal increased the flavour of the mineral supplement with which 
it was mixed ; the best results are obtained with blood meal, or fish meal. 
Coriander seeds, and molasses, also increased the flavour of the added min¬ 
erals, but not as much as the above-mentioned meals. On the other hand, 
anise, fenugreek, caraway, fennel, charcoal, humus and ground Itfcerae 
hay had no effect. Preparations in the form of fine powder caused distur¬ 
bances. 

VI. — Forbes, E. B., Halverson, J. O., and Schulz, J. A. The 
effect produced upon the alkali reserves of the pig by a diet of grain and min¬ 
eral supplements. — Two pigs were fed a basal ration composed of maize 
flour + wheat sharps + linseed-meal cake + kitchen salt for 33 days. 
This period was followed by another during which precipitated calcium 
carbonate was added to the ration, and the experiment terminated with a 
further period of 23 days during which precipitated bone phosphate was 
added to the basal ration. 

The mineral addition were given at the rate of 0.2 gm. per kg. of 
live weight. 

The consumption of calcium carbonate, which is potentially basic, 
increased the carbon dioxide pressure of the blood plasm and decreased the 
ammonia content and the hydrogen ion concentration of the urine. Bone 
phosphate, being potentially acid, had just the opposide effect. It is 
therefore probable that the alkali reserves of the blood plasm can be 
greatly altered by the character of the mineral substances added to tho 
ration. F. D. 

599 Boiled Cotton Seeds as a Stock Feed. — Graham, E. (Chief Dairy Expert), in 

Queensland Agricultural Journal, Vol. XVI, No. 5, p.300. Brisbane, November 1921. 

The cotton-grower is often unable to render his cotton seed suitable 
for a concentrated stock-feed owing to the fact that he has no available 
means of decorticating and grinding it. For this reason, the author advis¬ 
es a simple method of preparing cotton seed which has been practised by 
many stock breeders in Queensland, and is within the power of all to prac¬ 
tise. This consists in boiling the seeds for 15 to 20 minutes, taking care 
to keep them beneath the water in the pot. Boiling softens the integument 
and makes it relatively easy to press out the seed. The weight of the 
boiled seeds is double that of the raw. The operation should be carried 

ptS-49*] 
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out every day. Boiled cotton seed can be fed with bulky dry or green, 
foods such as chopped straw, buckwheat etc. It cam also be given to milch 
cows which eat it with aviditj^. I<\ T). 

600 - Variability in Domestic Animals and the Value of Statistics in Researches 
connected with Stock Breeding. [Part. [II. — Feige, e. in Fuhhn ».<? Landwm • 
schaftliche Zeitung, Year I*XX, |Nos. i 7 ~iS, PP- 335 - 348 , figs. 3 * Stuttgart, Sep 
tember 1921. 

The author continues his researches on the variability of domestic 
animals ; bis method and objects are the same as he has described else¬ 
where (1). He deals with documents compiled from data collected in the 
Herdbook of East Prussia published by the " Insterburger Verband 
Only the four first volumes of this work (including those for the years 
1912-1915), have so far been published, therefore the number of generations 
registered is still too small to permit of thorough statistical analysis. An¬ 
other difficulty also presents itself in this connection viz., that among the ani¬ 
mals under consideration, some cattle of other breeds have found their 
way, so that a noticeable amount of genealogical heterogenity has been 
introduced into the material. 

The cows in question are adult animals of the Black Pied East Prus¬ 
sian breed ; in some series they number 2500. The measurements taken 
are : width of chest, depth of chest, width of pelvis, height at withers, 
height at croup, width of hips, and length of body ; the fat content of the 
milk was also taken into account. 

In this case also, the variation curves of the dimensions of the body 
are asymmetrical; this (although its causes may be theoretically different), 
here depends upon special kinds of variation proper to the material viz., 
upon the fact that the animals studied belong to several fundamental and 
not yet differentiated biological forms, or else the effect of selection is still 
visible. From the systematic standpoint, the Black Pied breed of North 
Germany appears to be a homogeneous group, but the statistic method 
shows by the irregularity of the frequency curves, that no genotypic unity 
realty exists. According to the tables drawn up and repiodueed by the 
authors, the asymmetry of the frequency curves is not always the same, 
and manifests itself in different ways in each of the measurements under 
consideration. The question is no doubt one of lines that are different 
according to the genotypic point of view, each line possessing its own 
special characters. It is also, necessary to consider, within the limits of 
each line, the behaviour of each character and the frequency subdivision 
of each of its values. 

' This different behaviour of the various characters as regards the distri¬ 
bution of the frequency of each of their possible dimensions, is a problem 
of great importance in stock-breeding, but its solution depends upon 
a knowledge of the hereditary behaviour of the genetic factors correspond- 


(1) The first part of this work has been summarised in JR. Bee. 1921, No. 1248. See 
also i?. July 1921, No. 739. {Ed.) 
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ing to the different morphological characters. It is, however, evident that 
it is not by prolonged selection alone that the modifications of the germ- 
plasm necessary for increasing the variations of the characters can be ob¬ 
tained, but only by means of the combination of the dominant hereditary 
factors, which must be analysed thoroughly and known. In conclusion, 
these researches have led the author also to confirm the statement that, 
individual characters and their variability may be learnt from the statist¬ 
ical analysis of the variations^ of forms and capacities, but that, the mech¬ 
anism of character transmission can only be discovered by the applica¬ 
tion of exact methods to unilinear generations. 

As regards capacity for milk production, the “ Insterburger Verband 5> 
gives (for a total number of 7534 cows), the fat content of the milk, instead 
of the amount of the milk, because external causes can only produce very 
slight variations in the fat content. Here again the tables and the varia¬ 
tion frequency-curves lead us to conclude that there is no question of genea¬ 
logically equivalent lines, for the data show the behaviour of a phenotype, 
not of a genotype. On the other hand, a distinct separation of each 
line is practically impossible, because the material has not yet attained a 
sufficient degree of genealogical homogeneity. E. F. 

601 - The Mating of Nearly-Re la ted Cattle. — Eckles, c. it., in Hoard's Demy man, 
Vol EXIII, No. 5, p. 148. Fort Atkinson, Wisconsin, February 1922. 

The above is a short popular article written for cattle breeders and 
giving an explanation of the terms “ inbreeding ” and “ line-breeding ,s . 
The first is applied to the mating of closely related animals, for instance 
brother x sister, or son X mother, while the second signifies the union 
of more distantly related individuals suchao (uncle x niece, or cousin 
X cousin). It should be noted that the difference is merely one of 
degree, so that all persons are not of accord as to the method of 
distinguishing the two types of mating. 

Both are usually adopted in order to retain for as long as possible the 
characters of an especially prepotent sire. As on instance of inbreeding, 
the author mentions the case of a Holstein bull celebrated for transmitting 
milk yield capacity to its offspring. This animal was mated with is own 
daughters in order to retain its blood in the largest possible number of 
successive generations. The Jersey breed is a good instance of the results 
of line-breeding. 

The breeders can, according to requirements, mate animals related in 
the first degree, or those less closely connected by blood, or they can combine 
the two methods. It is well-known that the chief defects produced by 
prolonged inbreeding are: a) a decrease in the fertility, size and resistance 
of the animals ; b) the possibility of transmitting and accentuating defects 
as well as the desired characters. E. F. 

602 - Bill for the Improvement of Agricultural Live Stock in England, — The Mims- 
tr\ of Agriculture and Fisheries, leaflet No. 212, pp. 1-6. Eondon, 1921, 

The British Government has included in the budget of the Ministry 
of Agriculture an annual sum of about £ 35 000, to be expended in making 


stock 
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grants to agriculturists and Agricultural Associations for the purposes of 

a) enabling them to use bulls, stallions and boars of good breeds ; h) defray¬ 
ing half the expenses devolving upon Dairy Farms, or individuals, 
whose milch cows attain records in milk yield. 

Grants are made preferably to Associations, which, like individuals, 
have the right to the collaboration of Live Stock Officers who are nominated 
by the Ministry and mentioned in the bill in question. 

Among the chief provisions respecting the allocation of the grants may 
he mentioned those relating to bulls (the others are of similar character). 

a) Grants are made to Associations up to and even %, of the 
value of the bull; the maximum sum being £ 20. 

b) If the Association acquires a bull collectively, it must obtain 
in addition to the sum required for the purchase of the animal, sufficient 
capital to bring in enough income to cover all expenses connected with 
the said animal, including life insurance. 

c) Should the Association arrange with the owner of a bull that the 
services of the animal are at the disposal of its members, it incurs the fol¬ 
lowing obligations, to : 1) pay the owner a sum equal to the Government 
grant ; 2) pay a service fee of not less than two shillings and sixpence for 
each cow served ; 3) guarantee that at least 35 cows shall be served an¬ 
nually ; 4) allow the owner of the bull to have at least 15 of his cows 
served free of charge. 

If the Association accepts these conditions, the owner of the bull (not 
the Association), is legally responsible for the custody, keep and insurance 
of the animal. 1 Iv J<\ 

603 - Thirty Year’s Experimental Stock Breeding in Utah. — Harris, f, s,, and Butt, 
N. J .,in Utah Agricultural Experiment Station, CircultirNo. 46, 64 pp. Eogan, Utah, 1921. 

A summary is given of the most important facts discovered in the 
course of thirty years of experimental work performed by the Utah Agri¬ 
cultural College since its foundation. A catalogue of the publications 
of the Station (286) is given in the Appendix. The following is a short 
account of the stock-breeding work (1). 

Cattee feeding, — The animals used in the experiments were cattle 
of the native breed reared in the open. 

Composition of rations. —• In the experiments with lucerne -\- mixed 
hay 4- straw + wheat 4* bran, the best proportions were those correspond¬ 
ing to the nutritive ratio of 1 : 4.81. When, however, mixed feeds are 
used the nutritive value of each food must be taken into account, rather 
than the nutritive proportions of the ration. If cattle axe given all the 
straw they can eat + wheat + bran, there is no need to trouble about the 
nutritive proportions of the concentrates to be added to the ration. 

Comparison between different forage plants. — It has been found that 


(1) The other work is connected with: irrigation and its effects cm different crops — 
dry-farming — soli physics — agricultural machines — rural economy — fruit growing - - 
tiie parasitic insects of cultivated plants. (Ed.) 
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the respective nutritive value of lucerne hay, meadow clover hay and timothy 
grass hay with equal rations of grains (1) is in the proportion of 91: 75 ; 97, 
whereas the proportion of the amounts consumed daily is as 100 : 80 : 95. 
The first and third cutting of lucerne were superior to the clover and timothy 
grass both as regards rapidity in increasing live weight and the amount 
of food necessary to obtain 1 kg. increase in live-weight. The amount 
of dry matter required to produce I kg. increase in live-weight was highest 
in the case of lucerne, lowest in that of forage-maize (maize cut before the 
ears were quite ripe), and intermediate between that of timothy grass, 
the proportion being as 100 : 94 : 91. In comparison with other forages, 
lucerne is especially rich in digestible protein and poor in digestible fibre. 

A ration of lucerne hay + straw + grains proved superior to one of 
lucerne hay + grain. The ration of mixed hay + grains was superior 
to the ration lucerne hay + grains, but inferior to the ration lucerne hay 
+ straw + grains. Chopped maize forage was one of the best fodders ; 
on the other hand, timothy grass did not prove so satisfactory. As the 
result of a comparison between the digestible matter in different foods, 
the following products were ranged in descending order: barle3 T 100 ; pea 
meal 89 ; bran 70 ; maize stalks and ears 68 ; lucerne 64 ; timothy grass 63 ; 
straw 51. 

Comparison between black vetch and lucerne. — The black vetch, 
Golden Vine, produced in 1900, 1493 kg. of protein per hectare, and lucerne 
produced 1796 kg. The protein of the vetch hay was rather more digest¬ 
ible than that of the lucerne, especially when the vetch had been cut at 
the beginning of the flowering season when its digestibility is highest. 
The stems were more digestible than the leaves ; in this, black vetch differs 
from lucerne. The chemical composition of vetch hay cut at the beginning 
of the flowering season is superior to that of lucerne, but after the 
flowering is over, the loss of nutritive substances is very rapid. 

Comparison between successive cuts of lucerne. — As a cattle feed 
the nutritive value of the first, second, and third cuts of lucerne (19.89 kg. 
of hay per kg. of grains as basal ration) was respectively 100 — 75 — no, 
the relative amounts consumed per head and per day were in the propor¬ 
tion of 100 (viz., 10.5 kg.) : 97 : 105. The third cut contained least dry 
matter and digestible matter ingested per kg. of increased weight. The 
five-year average increase in live-weight obtained per hectare was much 
higher for the first cut and decidedly lower for the third, the proportion 
being for early cutting, as 100 ; 80 ; 69. 

Comparison between cutting lucerne early or late. — The object of these 
experiments was to determine the best time for cutting lucerne. It was 
found that as regards the amount of increase in live weight produced per 
hectare, the relative value of the cuts was as follows : early cut (immedia¬ 
tely after flowering) 100; average cut (one week after flowering begins) 
71. Cattle fed with lucerne hay, with or without grain supplement; 


(x).By grains is understood not only the grain of cereals or otto seeds but also their 
by-products, such as milling offals (bran, sharps etc., cakes etc,). {Ed.) 



7io 


STOCK BREEDING 


ate a little more hay per day and made more rapid gains in live weight 
when given early cut lucerne hay than with late cut lucerne hay. Given 
equal weights of hay, the earlier cut produced the best results. In the case 
of the second and third cut, the proportion was as 100 : 85 : 75. The 
amount of hay consumed per head and per day was about the same whether 
the hay was cut early or late, although rather larger quantities of the for¬ 
mer were eaten than of the latter. The amount of dry matter and digest¬ 
ible matter required to produce 1 kg. increase in live weight was however 
decidedly less in the case of the early crop and more in that of the 
late crop. 

The proportion for the 3 cuts was as 100: 131: 166. 

Sugar-beet pulp as a cattle feed. — A larger quantity of dry matter 
per kg. of gain in live weight was consumed when only lucerne hay + pulp 
was fed, than when the hay was replaced to some extent by grains. Cattle 
given lucerne hay + pulp made practically equal live- weight gains through 
the whole feeding period. Targer and cheaper gains were obtained by feed¬ 
ing grains during the last part of the fattening period than at the beginning. 
Table I gives a summary of a feeding experiment with lucerne hay, beet 
pulp and grains which lasted 107 days. It shows clearly that it is very 
advantageous to feed by-products of milling with beet pulp. 


TabIvE I. — Results of a feeding experiment with lucerne hay , 
beet-pulp and grains 


Ration | 

Average 
increase in 
live weight 
per head 
and 

per day 

! Kg, of food consumed for 

1 1 kg, increase in live weight 

I/ueerne 

hay 

Bran and 
sharps 

Beet pulp 

lucerne 

hay 

Bran and 
sharps 

Beet pulp 

Total 

dry 

matter 

! 

entire 

: 

1 

entire 

none 

725 gm. 

9-8 

4.6 


t 2.66 

entire 

none 

entire 

670 

II.5 


314 

13.05 

entire 

entire 

entire 

1025 

7.2 

3.2 

17.O 

10.68 

entire 

V* 

entire 

825 


2.0 

19.1 

rx.65 

V* 

entire 

entire 

9io 

4.3 


21.3 

8.87 


In another experiment, it was found a good plan to add 900 gm. of 
grains to a ration of lucerne -f* pulp, because each kg. of grains replaced 
3 of lucerne hay, or 17 of pulp. The increases in weight were larger and 
the production cost diminished when the ration of pulp was limited to % 
or 34 the amount consumed ad lib. by the animals and when lucerne hay 
was fed ad lib., but not the beet pulp. On limiting the lucerne ration in 
the same way and giving the stock all the pulp they could eat, the increases 
in live-weight fell and the cost rose, although it was better to limit the ra¬ 
tion of one or other bulky feed than to give both ad lib! 

Beet pulp and molasses as feeds. — More rapid and economical in¬ 
creases in live weight were obtained when molasses was substituted for 




STOCK BREEDING- 


711 


part of the grains ration than when grains -f lucerne hay were fed. Each 
kg. of molasses decreased the amount of lucerne hay and grains consumed 
for 1 kg. increase in live weight by 0.55 kg. and 0.3 kg. respectively. 

Roots as a feed. — In 1 an experiment lasting 88 days, in wdiich two 
lots each of 3 animals were given mixed hay + forage maize + grains, the 
lot receiving 7.4 kg. of mangels per head and per day gained 62 gm. per head 
per more than those given no roots day. The cattle fattened on ration 
containing roots lost the most in dressing. In order to replace 794 kg. 
of dry bulky feed, 4200 kg. of roots, or about five times as much was needed. 

Grass and hay compared. — In an experiment of 21 days' duration, 
in which three lots of 3 animals each were employed, it was found that grass 
is not superior to good hay, and that unripe grass is of less value than ripe 
grass. Steers at grass require a grazing ground 28 % larger than is neces¬ 
sary for animals fed on cultivated forages. In order to produce 1 kg. 
of live weight, more dry matter is needed in summer than in winter. 

Comparison between forage plants of different kinds. — Two years 
experiments with steers at grass have shown that the animals do better in 
a meadow composed of mixed species than in one where only one sort of 
grass is grown. * Of the various species cultivated singly Avena elatior 
ranked first, Phleum pratense second, and lucerne third. 

Value of grains in the ration. — It was found unprofitable to feed grains 
with lucerne hay during the period preceding fattening. The cost of pro¬ 
ducing 1 kg. live weight increases as the fattening progresses. There is no 
advantage in keeping steers for the butcher on rations producing a slight 
increase in weight during the winter, in order to subject them in the follow¬ 
ing spring to a short period of intensive feeding. 

In one experiment lasting 84 days in which groups of 4 steers were 
employed and fed an ordinary ration of mixed hay and 1.8 kg. of grains per 
head and per day, the animals given most roots gained 680 gm. per head 
and per day, while those fed on straw, or forage-silage, gained respectively 
665 and 580 gm. The weights of the 3 feeds consumed were in the propor¬ 
tion of 2 :8 : 1.0 : 2.3. Equal amounts of hay and grains were eaten. The 
steers receiving respectively 1.8; 2.7; 3.6 kg. per head and per day 
in addition to mixed hay increased in live weight 443 ; 690 ; 720 gn. 
per head and per day. The cost of producing 1 kg. of live weight decreas¬ 
ed as the quantity of grains was increased. 

Ration of grains alone. — Two-year-old cattle fed for 175 days on a 
ration of grain only gained in live weight 840 gm. per head, per day. 
To obtain 1 kg. increase in weight, 5.7 kg. of grains were required. ‘When 
the animals were not given bulky fodder, they drank very little and seldom 
chewed the cud. 

Value of shelter. — The best results, both as regards rapid increase 
in live .weight and economy in feeding, were obtained when the animal 
was allowed to use an enclosed meadow, or a shed, at will. Cattle living 
in the open eat,more than those kept in the stall, but they are more thrifty. 

Dairy cows. — Feeding on grains. — Experiments with lots of 3 
cows were made for periods of 21 days, in order to determine the effect 

i*m 
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of grains on milk production. In the case of animals given good lucerne 
hay and 1.8 kg. of a mixture of bran and sharps per head, and per day, 
it was found that the addition of grains had little more effect than that of 
an equal amount of lucerne hay. Butter production was cheaper if i.(> 
kg. grains was fed instead of 3.2 kg., although the milk yield was a little 
lower and less regular. The total milk yields were respectively 2154 and 
2160 kg. and the butter (water-free) production 112 and 89 kg. An in¬ 
crease in the amount of concentrates did not make the milk richer. 

Comparison between different forages. — Tucerne hay + grains proved 
more economical for the production of milk and butter than mixed hay 
+ grains, but the amount eaten was about the same. Calculating from 
the quantity ingested, the ration lucerne hay + forage maize produced 
milk and butter with a little less dry matter consumption, as compared 
with the ration of lucerne hay alone. If the calculation is made from the 
amount distributed, there is practically no difference. The butter of cows 
fed on lucerne was darker in colour and firmer than that of cows given 
forage-maize. 

Comparison between the different cuts of lucerne. — The production 
of 3 lots composed of 5 cows was recorded for 2 years. It was found on 
comparing the milk production obtained with lucerne hay of different cuts 
with the addition of 0.65 kg. mixed grains per cow and per day for each 
kg. of butter (water-free), per week, that the hay of the second cut is quite 
equal to the later crops, although not so readily eaten by the stock. Table 
II shows the value of the different crops of lucerne for dairy cows, 

TabeE II. — Value of the different cuts of lucerne 
as a feed for dairy cows. 


[ 

Costs. 

Nutritive units 

Butter (water free) 
produced 

Butter per 100 
nutritive units 

1st 

6381 

319 kg- 

5.00 kg. 

, 2 nd 

5 828 

312 

5-36 

3 rd 

6 410 

307 

4.78 


Value of succulent feeds . — The average of two experiments made in 
winter with lots containing 6 cows, showed that the value of sugar-beets 
as regards milk production is only 14 % of that of lucerne hay. Sugar- 
beets and beet pulp are almost of the same value as a feed for dairy cows, 
A slight increase in the butter-fat content of the milk was observed on 
feeding beets, or pulp, to the cows, but the milk yield and butter production 
were not perceptibly changed. 

Value of grazing , — 16 cows were studied for periods varying from 1 
to 4 years, with a view to ascertaining the effect of gra2ing on yield. The 
passage from dry feeds to the early spring grass greatly increased the 
milk and butter production and raised the fat content of the milk slightly, 
for a short time. These effects were more noticeable in the case of cows 
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at the beginning of their lactation, than in that of animals whose lactation 
period was far advanced. The lactation of cows stall-fed with grass was 
longer than that of cows at grass. The change from dry fodder to green 
fodder did not effect the production of stall-fed animals as much as that 
of those grazing in the open : 14 grazing cows that were given grains pro¬ 
duced 911 kg. of milk and 36 kg. of butter in 108 days, as against 831 kg. 
and 33.1 kg. produced by cows receiving no supplementary ration. The 
lactation of the first set of cows being longer, it appears that a small ration 
of grains is advantageous to cows at grass. Cows put out at grass for a 
short time first lost weight, but afterwards this was regained. 

Food-capacity of the cow and production. — The cows eating the most 
were without exception the most productive and the most economical. 
Cows differing only from one another to the extent of 90-136 kg. or less, 
showed no certain proportion between production and weight. An in¬ 
ferior cow consumes in proportion to its production more food than a 
good cow. 

Variations in milk production. — With the advance of the lactation 
period, the milk yield of cows decreased about 9 % per month. It has 
been found that if the amount of butter produced daily about the 6th 
month of lactation, is multiplied by the number of days the lactation period 
lasts, a very close approximation to the annual butter production is ob¬ 
tained. 

Value of recording production. — The records of 26 herds of dairy 
cows at Richmond (Utah) for a biennial period ending in I9*3> proved 
that the difference between the annual production of butter (water-free) 
of the best and of the worst cow of a herd ranged from 18 to 148 kg. There 
is no correlation between the production of the 3 first months and the annual 
production. There is a decrease in yield when the cow remains dry for more 
or less than two months. A dairy cow of a good breed shows a marked 
tendency to long lactation ; she is as superior to a poor cow, in annual butter 
production as in butter production during the first month. Cows calving 
in the autumn produced during the 12 first consecutive months over 20 kg. 
more butter than those calving in spring. Although the cost of feeding 
the former was higher, the average profit per head was 4-*° dollars more 
than in the case of the cows that calved in springy 

Table III gives a summary of these comparisons. 


Tabi,e III. — Comparison between the best and the worst herd . 




The best 

The worst 



herd 

herd 


kg. 

4 397 

2232 

Annual butter production.. 

kg. 

149.9 

894 


fr. 

229.01 

I77.29 

Profit on cow (difference between the value of the 


362.57 

* 74-*8 


fr. 
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Skim milk for the feeding of calves, — Experiments lasting 4 years 
proved that if properly fed, calves can very well be reared on skim milk. 
Calves so reared do not increase as much in weight as those given whole 
milk. The amount of dry matter consumed per kg. of increased weight 
was practically the same in either case, but when skim milk was given, the 
rapidity of the increase was only 70 to 80 % as compared with the effect 
of whole milk. Up to the age of 3 y 2 months, calves required less milk 
and less dry matter per kg of increased weight than was needed by pigs. 

When however the calves were 5-6 months old, they ate a larger amount 
of dry matter (chiefly in the form of hay), than pigs. 

Dairy industry : Butter-making. — Skimming milk. — When 
a centrifugal separator was used, the loss of butter (water-free) was 2.7, 
8,1 and 15.4 kg. according to whether the milk was in shallow or deep 
bowls respectively. Cold milk and a slow movement of the separator hinder 
the maximum output, which is obtained at 29-30 0 C, and by setting the 
speed prescribed for each type of machine. When milk is set in pans, the 
skimming operation is performed most satisfactorily the shallower the pan 
and the'cooler the dairy. The temperature of the milk should be kept 
at i° C or lower. 

Churning. — Under average conditions, a cream with 30 % butter- 
fat can be churned at a lower temperature and more profitably than a 
cream containing less fat. A higher fat content is sometimes a hindrance 
owing to the greater adhesiveness of the cream, which tends to stick to the 
sides of the churn instead of forming butter. Under ordinary condi¬ 
tions, from 0.4 to 0.64 % of acidity has little effect on the result of 
churning. 

Cheese-making. — Effect of the quality of the milk. — Better cheese 
can be made from good milk than from milk of poor quality; 2.52 kg. of 
fresh cheese per kg. of butter-fat can be made from milk containing 4.8 % 
of fat, while as much as 2.84 kg. of cheese per kg. of fat can be made 
from milk with a butter-fat content of 3.4 %. The average obtained was 
11.31 kg. of cheese per 100 kg. of milk, or 2.77 kg. per kilogram of butter- 
fat in the milk. The fat lost in the whey was on an average 0.15 % what¬ 
ever the fat content of the milk might be. 

Loss of weight during ripening. — The cheese lost 6.9 % in weight 
in x mouth and 9.3 % the 6 following months. 

The best temperatures . — The best temperature for the milk at the 
time -of adding the rennet was found to be 300 C. Ripening the cheese 
at 180 C and at lower temperatures, had little effect upon its loss of 
weight. The smell of cheese seems to be affected by the temperature of 
the vat during the process of cheese-making. 

Paraffined cheese . When the pressed cheese was stamped and put 
into paraffined boxes containing from 2.6 kg. to 13.6 kg., the losses in 
weight during ripening were lower, and less handling was required; the 
cost of production was, however, increased from 11 to 34 centimes per kg. 
During the first 90 days, the paraffined and unparaffined cheeses lost in 
weight, 5.5 and 8,6 % of their respective weight. Both paraffined and 
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unparafiined cheeses did best when kept in cold rooms, instead of in or¬ 
dinary cellars. 

Pig feeding. — Value of green food . — Pigs eating green food in¬ 
crease more in weight than those that are given none, and they need much 
less grain to make 1 kg. of live weight. Lucerne is an excellent supple¬ 
mentary forage to feed with grains, but it is too coarse and buky to 
be given alone to pigs and does not provide them with sufficient nourish¬ 
ment. 

The addition of lucerne to other feeds produced little increase in the 
weight of the animals. 

Importance of exercise. — Pigs turned out on to 7 hectares of good 
meadow land cropped with 8 species of forage, lucerne forming at least 
one half, grew more rapidly and needed less grains per kg. of increase in 
live weight, than those of any other group. Pigs weighing about 34 kg., 
kept feeding in small moveable pens, grew more slowly and required a 
greater quantity of grains to produce 1 kg. of live weight, than the animals 
allowed to range at will. 

The exercise alone increased the weight of the pigs and the amount 
of food consumed, while it decreased the quantity necessary for producing 
1 kg. of live weight. The results obtained from grazing supplemented 
by grains were slightly better than from grass fed in a trough, or the 
farmyard. 

Amount of grains. — As regards the amount of grains necessary for 
100 kg. increase in live-weight, the lot of pigs at grass which were given 
% the whole grains ration were superior to all the others used in the experi¬ 
ment. They needed less food and increased more in weight. A. grains 
ration consisting of wheat bran + maize meal + crushed wheat was a 
little more effective in increasing live-weight when fed dry rather than 
moist, but the amount required to obtain 1 kg. increse in live weight was 
less when the ration was moistened. 

Comparison between different grains. —* In the case of pigs from 11 to 
19 weeks old, and in experiments lasting 5 months, it was found that more 
rapid and economical gains were made by the lots given equal parts of 
peas a'nd bran. Next in order came the mixture wheat + wheat bran 
followed in descending order by : maize + wheat-bran ; barley + wheat-. 
bran. The amounts of the 4 mixtures consumed to obtain 1 kg. of weight 
were respectively 3.63; 4.02; 4.55 and 4.62 kg., the daily increases 
in live weight per head being 495 — 313 — 286 — 254 gm. per pig. Other 
experiments showed that wheat is the best food for pig-raising, both as 
regards speed and economy in live-weight gains. The nutritive value of 
maize and barley is about equal, but rather quicker increases in live weight 
are obtained with the latter. Peas + wheat bran proved a little more 
satisfactory than the mixture barley + bran. 

Size of pigs and cost of increase in live-weight . — The amount of grains 
required per 1 kg. of increase in live-weight was larger as the pigs grew 
heavier. Animals weighing 34 to 45 kg., when kept entirely on grains, 
needed on an average 3.79 kg. of grains for 1 kg. increase in live-weight. 
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while pigs weighing 68 to 91 kg. requited 2.4 kg. and those weighing 113 
to 136 kg., required 3.24 kg. 

Effect of previous feeding . — The lots of pigs given a preliminary 
course of half-rations of grains and grazed on lucerne, increased in live 
weight more quickly and economically than those previously fed on skim 
milk. The addition of a small quantity of grains during the preliminary 
period, decreased the expense and increased the live-weight gain of the pigs 
given skim milk and turned out to grass during the second period. 

Value of skim milk . — In an experiment lasting 108 days, 11 young 
pigs fed exclusively on skim milk increased in weight much more slowly 
than the others (309 gm. per head and per day), and suffered in their general 
health. With skim milk alone, 33 kg. were required to obtain 1 kg. in¬ 
crease in live-weight; with grains alone, 4.70 kg. were necessary. If mixed, 
7.7 kg. of skim milk and 2.92 kg. of grains were required. Skim milk 
is more suitable for very young pigs than for older animals. 

Pigs kept in the stye, or in the field, increased in live-weight with prac¬ 
tically the same rapidity and consumed the same amount of grains + skim 
milk to produce 1 kg. of live weight (2.18 kg. of grains + 18.3 kg. of skim 
milk in the former case and 2.36 kg. grains + 15.4 kg. skim milk in the 
latter). 

Proportion between skim milk and grains . — In fattening pigs (for 
76 days), the average daily increases in live weight were highest (735 
gm. per head) when the skim milk was fed in the proportion of 5 times the 
weight of the grains, than when larger amounts were given (650 gm. increase), 
or when grains alone were given (305 gm. increase). In the case of older 
animals, the best proportion was 1 kg. of grains per 3 kg., or less, of skim 
milk. In all cases the youngest pigs increased in weight more rapidly 
than the older animals. 

Comparison between whole milk and skim milk. — As compared with 
skim milk, whole milk can be used to replace double the grains in a ration 
of milk and grains. The addition of grains to whole milk nearly doubles 
the nutritive value of the latter. 

Succulent Foods . — For pig-feeding, apples have little more value 
than an equal weight of grass. It required 4.08 kg. of apples + 2.08 kg. 
sharps + 4.17 kg. skim milk to produce 1 kg. increase in live weight, as 
against 2.55 kg. of sharps + 3.5 kg. of skim milk in a ration without apples. 
Forage silage is of no use to pigs. The addition of roots to a basal ration 
of grains decreased the rate of the increase in* live weight and lowered the 
dressing yield: 3.9 kg. of roots are required to replace 1 kg. of grains. 

Molasses and stigar-beets as a feed . — A ration of skim milk + sharps 

molasses given to pigs feeding on lucerne, increased the live- weight 
513 gm per head and per day. Without the skim milk, the gain was 
327 gm. and without milk or molasses, it was only 227 gm. For pigs that 
have not the run of a meadow, molasses is a very economical feed. Molasr 
ses can well replace an equal weight of sharps. 

Sheer REEDING. — The nutritive value of certain kinds of grains. — 
I/ambs given lucerne as a bulky feed made the following increases in live 

imi 
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weight per head: wheat grain 52 gm.; whole wheat meal 50 gm ; grains 
+ wheat bran ; 54 gm straw + grains 47 gm. In order to produce 1 kg. 


Tabi/E IV. — Lamb feeding experiments . 


Ration 

it 

Hi 

Kg. of food consumed to produce 

1 kg. increase in weight 


n.a 

lucerne 

Grains 

Pulp 

Molasses 

Dry 

matter 

Euceme hay 4- grains. 

gm. 

99 

6.35 

2.69 



8.04 

Hay 4- bran 4 * molasses.. 

91 

8.10 

1.50 

• — 

I.42 

9.52 

Hay 4 - pulp ad lib . 

94 

7*97 

— 

17.86 

— - 

8.00 

Hay 4- limited ration of pulp. 

60 

12.53 

—. 

15*17 

— 

11,89 

Hay 4 - pulp ad lib, + grains.. 

150 

4*23 

1.56 

10.14 

— 

5.13 

Hay *4 limited ration of pulp 4 - grains. 

97 

6.45 ' 

2.39 

945 

— 

8.37 


increase in live weight, the lot fed with grains ate nearly double the amount 
consumed by the lot given straw + grains, but the latter ate the largest 
quantity of bulky feed (13.43 kg. lucerne hay + 0.81. kg. straw), and the 
lot having grains ate the least (8.47 kg. lucerne hay). The cost of production 
was lowest in the case of the lot given straw + grains and highest in that 
of the lot fed whole wheat meal. 

The best ration for fattening lambs was lucerne hay + mixed grains, or 
lucerne hay + grains with or without beet pulp. Table IV gives a sum¬ 
mary of the results of a 78 days’ experiment with 17 lambs per lot. 

Rations containing pulp. — In an experiment lasting 107 ‘days, with 
16 sheep in each group it was found that the lowest daily gains in weight 
were made and the largest quantities of dry matter consumed when the ra¬ 
tion consisted only of lucerne hay + pulp, although if grains were also added, 
the daily gain was still further reduced. The results of this experiment 
are given in Table V. 


TabeE V. — Experiments in Sheep Feeding. 


Eucerne 

Bran 

and sharps 

ration 

Pulp ration 

Increase 
in weight per 

Kg. of foods consumed to make 

1 kg. increase in weight 

ration 

head and 
per day 

l/ucerne 

Sharps 
and bran 

puip ! 

Dry 

matter 

whole 

whole 

0 

gm. 

73 

6-5 

5*5 


IO.49 

whole 

0 

whole 

32 

16.6 


36*7 

18.06 

whole 

whole 

whole 

9 i 

5*3 

4*7 

11.2 

9*77 ' 

whole 

7* 

whole 

86 

5*9 

2-5 

ii.s 

8.50 

*/* 

whole 

whole 

73 

3*7 

5*9 

15.1 

9,78 








718 


STOCK BRREDING 


Value of roots. — Although the dressing loss was greater when roots 
were added to the rations, the sheep increased more in live weight during 
the fortnight's experiment when 921 kg. of roots were given in the place 
of 86 kg. of grains + 175 kg. of hay. An increase in weight of 82 gni. per 
head and per day was made during 112 days by sheep fed only 1.3 kg. of 
roots + 0.34 kg. of grain. 

Comparison between different forages. — In the experiments without 
supplementary feeds, it was found that lucerne hay is a much more sat¬ 
isfactory forage than meadow hay or timothy grass hay. Meadow 
grass hay fattens sheep better than timothy grass hay. Less increase in 
weight was obtained from forage silage added to a ration of grains + hay 
than from dry maize forage. 

Shelter. — Sheep kept in the stalls increased more in weight than 
those in the sheds. 

Horse FEEDING*. — Comparison between lucerne and timothy grass. — 
Draught-horses fed lucerne hay maintained their live weight more easily, 
ate more bulky feeding stuffs and were in better condition than those 
given timothy grass hay. The former drank more, but the amount of water 
consumed per unit of dry matter was larger in the case of the horses fed 
on timothy grass hay. Resting horses were kept in good condition when 
receiving 9 kg. of lucerne per head and per day, but 15 kg. were required 
when the animals were working hard. Not more than 9 kg. of lucerne hay 
should however be given to horses engaged in heavy work, the rest of the 
ration ought to consist of grains. 

Value of chopped hay. — Chopping hay and mixing it with grains was 
not found satisfactory and even proved injurious in the case of timothy 
grass hay, owing to the irritation produced in the mucous membrane of 
the mouth. Finely chopped lucerne or clover on the other hand gave 
excellent results. 

Comparison between different grains. — The live-weight of horse.s is 
not so well maintained in summer with a ration of maize + timothy grass 
as with oats + wheat + clover. During the winter, the value of both 
rations was practically equal. In spring and summer, maize is a better 
supplement than oats to a ration of mixed hay + wheat or bran. Sharps and 
bran can be advantageously used in place of oats, if they are fed with lucerne 
hay, or timothy grass hay. Grains fed to horses should not be ground. 

Amount of grains . — Moderate rations of grains were relatively more 
effective than larger rations, but horses, like cattle, thrive well on relati¬ 
vely large quantities of grains. In summer horses eat smaller quantities 
of grains in proportion to hay than they do in winter. 

Composition of the ration. A small quantity of protein (about 127 
gm. per head and per day), proves as beneficial with horses as double 
that amount. The nutritive ratio as x; 15 was as satisfactory as a much 
closer ratio., In the case of horses, the value of foods seems to depend 
, more on the number- of calories than on any other factor. There also 
seems to be ac direct connection between the digestible matter of a forage 
and its nutritive value. 
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Watering. — The best time for watering horses is immediately be¬ 
fore meals. Horses that drink before they eat have larger appetites. 

Moist beetroot pulp as a food. — Up to 9 kg. of pulp can be fed to 
horses per head daily without any apparent ill effects. In a ration of lu¬ 
cerne hay + oats, 9 kg. of pulp take the place of 1.5 kg. of oats. 

Use of cover-cloths . — It is not advisable to cover horses in the stable 
at night, even in the coldest part of the winter. 

Pouetrv rearing. — Registration of -production. — The use of 
trap-nests can be superseded by external palpation which enables 99.5 % 
of the eggs being registered with certainty (1). 

Annual food consumption. — The annual food consumption per 
fowl was : Leghorn 34 kg. (25 kg. of dry matter) ; Wyandotte 45 kg ; 
Plymouth Rock 50 kg. The hens reached their maximum weight just 
before the chief laying period, during which they lost weight. 

Advantage of exercise . — The results were obtained with Barred Rock 
and White Plymouth Rock fowls by giving them a scratch food, but this 
was of no advantage in the case of Leghorns. Young fowls that were allow¬ 
ed plenty of exercise laid more and heavier eggs, with a higher percentage 
of fertility, than the hens confined in a run. 

Average egg-production (2). — The study of all the available records 
of single combed Leghorns has shown that fowls of this breed lay until 
their 6th year. Their average production is about 130 eggs the first year; 
120 the second ; no the third ; 85 the fourth, and decreases by 10 for every 
successive year until the eighth. 

In a flock of good layers, the hens producing a large number of eggs 
the first year continue to be prolific until their second, or third year. The 
largest number of eggs is however generally not laid the first season. In 
fact, nearly all the fowls of a flock of very high egg production at the 
Experiment Station of Utah, were mediocre or bad layers the first year, 
hence the real index of the value of a hen is its egg production during 
the 3 first years of egg-la3dng. Most long-living hens lay over 500 eggs ; 
the majority produce over 600, while some hens lay 800, or even more. 

Selection based on egg-productiom. — The total egg production of a 
flock during the first 3 years appears to average about the same as its 
production the first year, but if the first year is high, the production of the 
following years is considerably increased by the selection of the best 
layers. Surrounding conditions have much moie effect upon the egg pro¬ 
duction of a flock during the first year than later, and these factors influence 
a flock of low production more than one of high production. The egg- 
laying period of equally good flocks is about the same for each of the first 
3 years* The difference in the performance of good and bad layers remains 
fairly constant throughout the year. If the good and bad layers of the 
same flock are compared, it is found that the bad layers fall off a little 
more rapidly , in egg production during the second half of the first year 


(1) See R. April 1919, No, 497 * Ed.) 
(a) See R . Marcfc 191 5 » No. 310. [Ed,) 
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and’not so quickly the second year. The distribution of egg production 
does not appear to depend upon age, at all events, not before the hens are 
3 years old, but the total production has an influence on distribution 
quite independently of age. The distribution of production in dual purpose 
breeds differs from that in the case of laying breeds (Leghorns) in which 
the maximum production is reached earlier and decreases more gradually 

Egg-production during winter. — In winter time, egg-laying appears 
to be influenced by external conditions and varies therefore from one year 
to another. The larger the number of eggs a fowl lays, the higher is the 
percentage of those laid in winter. Under normal conditions, pullets 
lay more eggs in proportion during the winter than are produced by 
older hens. 

Early hatching. — The date of hatching had no effect upon the 3 
years egg production of birds hatched between March and the end of 
April, but the fowls that began laying last were always poor layers. 

Colour vf the eggs. — In the case of breeds laying eggs of variable 
colour, each hen usually lays eggs of a uniform shade which makes it 
possible to obtain by selection a breed producing eggs all of the same 
colour. The colour of the egg-shell is an individual peculiarity, but the 
colour of the yolk is altered by feeding. Green foods such as the leaves 
of lucerne, produce a yolk of normal colour, not of a pale shade. 

Size of the eggs . — Great differences were observed in the size of the 
eggs laid by various breeds ; individual variations also existed between 
hens of the same breed. Adult Leghorn hens laid eggs weighing 5.5 % 
more than those of pullets belonging to the same breed. The Barred 
Plymouth Rock is not inferior to the Leghorn as regards the size of its eggs, 
but Wyandotte eggs weigh 77 gm. more per dozen than Barred Plymouth 
Rock eggs and Light Brahma eggs are 11.5 % heavier. 

Incubation. — Lggs in an incubator decrease in weight much faster 
than those under a hen, which shows that they have much more ventilation 
in the incubator. The large moisture content of the air in the incubator 
proved also very favourable to hatching out many and heavy chicks. 
Under conditions of great humidity, the eggs lose 12 % of their weight 
by evaporation, instead of 14 and 18 % respectively when the surrotm- 
ding air is fairly moist, or dry. The best results were obtained during 
the first second and third successive periods of 6 days, by bringing up the 
moisture to 4 — 5 — 6 % respectively, or with about 15 % moisture during 
the whole incubation period. The necessary moisture is better supplied 
by damp sand rather than by free water. 

The carbon dioxide content of the air was considerably higher under 
the hen than inside the incubator, but the amount present in the latter 
had no effect upon ^ the number of chicks hatched out. The carbon 
dioxide of the air unites with the water in the egg and softens pr dissolves 
the^ egg-shell. This is probably one of the principal reasons why the high 
moisture content of the air in the incubator has such a beneficial effect. 

Ducks . To rear ducklings up to the age of o weeks it was necessary 
to give them for every kg. of increase in live-weight, 3.02 kg. of grains + 

t***3 
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3.02 skim milk -f 0.16 kg. meal scrap. When the birds were older, they 
ate vStill more. 

Twheys. — The quality of the meat is much improved by fattening 
turkeys in small flocks kept in small enclosures, and feeding them with 
wheat, and maize, meal mixed to a paste with skim milk, sugar-beets, and 
green lucerne. The birds should be supplied with plenty of gravel, 

F. D. 

604 - Breeding Morgan Thorough-Breds on Government Farms in the United 

States. — Reese, H. H., in U. S. Department of Agriculture , Department Circular 199, 

pp. 1 -18, figs. 13, 1 pi. Washington, Nov. 1921. 

The specific characters of the Morgan horses, which constitute a na¬ 
tional American breed, are well-known. The breed originated about a cen¬ 
tury ago from a single stallion of exceptional prepotency. In spite of 
the unusual qualities of this breed, no care has been taken until recently, 
either by private individuals or the State, to maintain its purity, so that 
most of the horses are the results of unsuitable crosses and have lost 
their original qualities. 

In 1906, on the initiative of the Ministry of Agriculture and of the 
Experimentation Station of the State of Vermont, a small lot of stallions 
and brood-mares were collected for the first time near Burlington ; in 1907, 
these animals, together with some others were transferred to a farm near 
Weybridge, presented by private individuals to the Government of the 
Union, and officially known by the name of the " U. S. Morgan Farm 
The farm was subsequently enlarged and now includes about 400 hectares. 

It is provided with modem and first-class stabling etc., and continues 
successfully the work of preserving the breed, by collecting together nu¬ 
merous stallions and brood-mares from the different States of the Union. 

Systematic breeding has produced a considerable increase in the weight - 
and size of the individual animals, even in the course of a few years, and 
has succeeded in fixing all the special characters of the breed. 

E. F. 

605 - Trade in Irish Horses. — Department of Agriculture and Technical Instruction of 

Ireland, Vol, XXI, No. 3, pp. 310-313. Dublin, 1921. 

Before the War, pure-bred Irish horses were largely reared for hunters 
and light riding-horses. During the War, the cessation of all hunting, 
and the fact that a type of heavy animal was necessary for the artillery 
caused a sudden and considerable drop in the number of light Irish horses 
sold, and a great rise in the price of the heavy type of agricultural horse. 
The number of horses in Ireland for each year from 1914 to 1920 
was respectively : agricultural horses 393 646 ; 359 848; 382 271; 
389 711; 413 617 ; 407 748; 399 S89 ; total 619 345 ; 560 917; 598 978; 
597 692 ; 618 807 ; 624 501; 624 266 ; The number of horses exported 
during those years, not counting those destined for the army, were 
respectively: 30 940 ; 17 818; 6 878 ; 5 602 ; 20 081; 21 782 ; 24 824V 
Thus the exportation of good light horses was resumed at the end 
of the War. Since 1919, horse-breeding in Ireland has assumed its 
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pre-War proportions and has been much improved by the Horse Bre¬ 
eding Act of 1918, which came into force in January 1920, and prohibits 
the use of unlicensed stallions for service. 

In a normal year, horses are exported from Ireland to the value of 
£1 250 000 to £1 650 000. The animals are crosses between a pure-blood 
Irish stallion and an ordinary mare ; according to the type of the marc, 
the products are hunters or army horses cavalry horses, remounts and 
artillery horses. 

The hunters fetch from £40 to £100 or more; the draught-horses 
£40 to £50, and good army horses from £30 to £40, or £40 to £30 if from 
4 to 5 years old and trained. 

During the pre-War period, Irish army horses were exported only 
to France, Italy, Germany, and Austria, while draught horses were sent 
to Holland, Belgium and Italy. With the return to normal conditions, 
these countries have resumed the importation of horses from Ireland and 
other countries are beginning to follow their example. 

During the War, the Irish horse proved a great success, especially 
the " gunner”, or light artillery type. F. D. 

cattle 606 - Frisian Cattle. — Gaudot, G., ill Journal d' Agriculture pratique, Year 86, No. 12, 

pp. 246-248, figs. 3. Paris, March 25, 1921. 

The author gives reproductions of photographs of two fine Frisian 
cows sent to him by the Frisian Federation of Agriculture, at Teen warden, 
together with an account of the milk yield of the animals at different 
ages. For the first year, the figures were respectively as follows : duration 
of lactation at 2 — 9 — 10 years : 323 — 322 — 326 days ; milk 
yield 4540 - 7377 - 8774 kg.; fat 3.46 - 3.35 - 3.05 % ; butter 
production 170 — 267 — 287 kg*. For the second year, duration of lac¬ 
tation at 5 and 11 years of age respectively : 330 and 327 days ; milk yield 
9012 and 9296 kg.; fat: 3.20 and 3.10 %; butter production 310 and 310 kg. 

The author gives, in addition, some information respecting stock- 
breeding in the Province of Frisia. 

Meadows cover two-thirds of its surface, only 50000 hectares, or 
15 % the whole Province is arable land, The meadows occupy clayey 
tracts, or drained peat bogs, and are some of the most luxuriant in the 
Netherlands, 

Stock-breeding is therefore the chief agricultural industry of Frisia, 

The number of cattle is estimated at 306 000 head ; this includes 
200 000 cows and 100 000 young animals, .bulls etc. This herd is composed 
of the Frisian variety of the Dutch Black Pied breed. 

A special Herdbook for the Frisian variety was started in 1879 ; at *the 
present time 3 500 breeders are members. No cows of bad conformation 
with poor mi lk yield, or giving milk with low fat content are registered. 
The milk yield of each separate cow is tested throughout the whole lacta¬ 
tion period at intervals of' 15 days * at most'. 

During the summer, the cows are kept in the field,s night and day 
and grass is their only food: in the winter, they are stall-fed and receive 
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hay as well as a small amount of concentrates, such as cakes, meals etc. 
They are milked twice in the 24 hours. 

The average yield of the lactation period, 330 days at longest, is 
4 500 kg. of milk with a fat content amounting to 3.3 % 

Owing to the importance of the dairy industry, many pigs are reared. 
The number of head before the War was about 100 000. Breeding, which 
had decreased during the years 1917 and 1918 owing to lack of food, espe¬ 
cially of cakes, has gradually acquired its former proportions. Two 
Herdbooks have been started, one for the old native breed and the other 
for the selected breed. The animals are registered at the stock-breeding 
Control Stations. The sheep kept are fewer in number than the pigs, 
they are estimated, before lambing, at about 90 000 head. The Frisian 
breed of sheep is noted for its milk-yielding capacity. A Flock-book 
was started in 1908. Sheep are mentioned which at the age of 3 years 
have given 658 and 734 kg. of milk with a high fat content. F. D. 

607 - The Dual Purpose Shorthorn Breed. — Hobbs, r., in The journal of the Ministry 
of Agriculture , Vol. XXVIII, No. 4, pp. 302-305. London, 1921. 

The Dairy Shorthorn for beef and milk production, has been the breed 
reared by preference, for more than a century, by the small farmers of 
the United Kingdom ; it continues to spread in new countries wherever 
increasing population necessitates the production of the largest possible 
amount of human food, a condition of affairs obtaining in the Eastern 
part of the United States, South America, South Africa, ISFew Zealand, etc. 

In its own country, this breed has passed through crises threatening 
its existence. Of these the most serious was at the time when Argentina 
required beef-producing animals for breeding, which led to the crossing 
of good dairy Shorthorns with Cruickshank bulls, which are exclusively 
beef-animals. 

Some far-seeing breeders succeeded in persuading the Shorthorn 
Society to award prizes at the chief Agricultural Shows of the United 
Kingdom to good Shorthorn milch cows. They subsequently founded 
the Dairy Shorthorn Association affiliated to the Shorthorn Society. It 
encouraged the testing of milk yield in herds of pure-bred animals and un¬ 
dertook the publication of the Register of Non-pedigree Dairy Shorthorns, 
animals whose descendants may gradually acquire the characters required 
for their registration in the Herdbook of the pure breed. 

The Government Dive Stock Improvement Schemes, which included 
prizes offered by the Ministry of Agriculture for the production of su¬ 
perior animals for the market, and special prizes given to Societies testing 
milk yield, have greatly encouraged the breeding of fine beef bulls, the 
offspring of excellent milch cows and, at no time has the importance 
of the dual-purpose animal and the Shorthorn milch cow been better ap¬ 
preciated. 

In 1914, the Dairy Shorthorn Association boasted of 2x4 members, 
owning 55 herds ; 337 milk yields were registered* on its books. In 1920, 
the members had increased to 631, the herds to 332, and the milk yield' 
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entries to 1194. In December 1918, this Association published the first 
volume of the Register of Non-pedigree Shorthorn Dairy Cows on which 
about a thousand tested and approved cows are entered as founders. • One 
result has been the increased price of good registered milkers of mixed 
breed ; these animals now realise from £107 to £114. An approved cow 
may be entered on the Dairy Shorthorn Register when its milk yield has 
reached 7000 lbs. in one year, or 6000 lbs. in two successive years. 

F. D. 

608 - Comparative Study of Maize Silage and Sorghum Silage for Fattening Cattles. *— 

I. Wilson, Y. W., and Kuhlman, A. H., Corn and Millet Silage for Fattening Cattle, 
in South Dakota State College of Agriculture and Mechanic Arts, Agricultural Experiment 
Station, Bulletin "No. 189, pp. 205-220. Brookings, 1920. — Good, E. S.,Horlacher, 
L. J., and Grimes, J C., A Comparison of Corn Silage and Sorghum Silage for 
fattening Steers, in Kentucky Agricultural Experiment Station, Bulletin, 233, PP* Gi -80, 
figs. 8. Lexington, 1921. 

I. The report is a description of two experiments in feeding cattle : 
the first was made with the purpose of comparing the silage of the sweet 
varieties of maize known as " Rainbow Flint", which are early and glu¬ 
tinous, and “ Reed Yellow Dent The data refer respectively to group.s 
1-2-3-4. the second experiment, a comparison is instituted between 
silaged, ripe. White Dent; unripe. White Dent; and “ prosso ”, 
a variety of sorghum ; the data refer to groups 2-3-4, while the first group 
serves as a control. The groups in the first experiment, which lasted 
90 days, from February 1919, were composed of 5 steers each; those of 
the second, which lasted 120 days from January 1920, each consisted 
of 4 steers. Table I gives a summary of the most important results. The 
authors do not advise the use of sweet maize and proso for silage, and 
consider that green Dent should only be used for this purpose in cases 
of necessity. 

Each steer that was completely fed, that is, given all the food it could 
consume, received in addition to silage, 1.36 kg. linseed cake extracted 
by compression. 

During the last 3 months of the second experiment, oat straw was 
placed in the food racks, but the animals ate relatively little of it. Group I 
of the second experiment received maize grain, linseed cake, and meadow 
hay. The animals gained 1.18 kg. per head in live weight, which was 
more than was gained by the other 3 groups fox which it served as a 
check. . The increased weight did not however cover the higher cost of 
the ration without silage. This group consumed for every gain of 1 kg. 
in live weight: 3.6 kg. hay + 7.67 kg. maize grain + 1.09 kg. linseed 
cake + 0.99 kg. oat straw. 

II. In the 3 experiments, the steers were fed maize + cottonseed 
cake + maize silage, or sorghum silage + straw. In one experiment, 
maize stalks (stover), were added to the ration. In all 3 experiments, 
the animals that had been given maize silage made a greater increase 
in live-weight, on an average 109 gm. per head and per day, than 
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TabIvE X. — Comparison of different kinds of maize silage 
and prosb silage for fattening steers. 


Experi¬ 

ment 

and group 

Composition of silage 

_ 

Average 

initial weight 

Daily 

increase 

in 

live-weight 
per head 

Food consumed 
per kg. increase 
in live-weight 

Water 

Crude 

protein 

Crude fibre 

per head 

Silage 

linseed cake 


% 

% ' 

% 

kg- 

kg. 

kg. 

kg. 

/ I 

64.0 

3-32 

7.84 

392 

0.99 

25*4 

I.16 

I 2 

77.2 

2.20 

5-78 

391 

1.30 

1S.5 

0.88 

3 

74.8 

2.65 

5*35 

391 

1-25 

23*1 

0.91 

( 4 

78.0 

2.24 

551 

390 

1.21 

23.6 

0.95 

( 2 

56.2 

5*59 

8.63 

458 

1.06 

27.8 

1.22 

II 3 

^ 7-7 

I.69 

3.80 

446 

0.95 

39.6 

I.36 

( 4 

74*4 

4.OI 

6.10 

441 

0.83 

40.8 

1*56 


the steers receiving sorghum silage. Table II summarises the results 
and shows the increase in live-weight. 


TABEE II. — Weight of food necessary for 1 kg. Increase 
in live weight. 



1 st experiment (99 days) 

and experiment (150 days) 

3 rd experiment (165 days) 

Forage Silage 

3“ 

1 1 

8 

Cottonseed 

cake 

Silage 

Straw 

Maize 
grain { 2 ) 

Cottonseed 

cake 

Silage 

Straw 

Cottonseed 

(3) 

Cottonseed 

cake 

Silage 

Straw 

Maize. 

0.83 

1.62 

20.7 

2.28 

2.39 

I .80 

21.3 

0.2 

3-73 

2.05 

23.0 

1.47 

Sorghum .... 

1.02 

2.24 

26.7 

3.02 

2.59 

I .96 

23.2 

O .4 

3-8o 

2.10 

24,0 

1.62 


(1) Only the last 35 days — (2) The last 90 days. — (3) The last 105 days. 


As compared with maize silage, sorghum silage contains less protein 
and a little more crude fibre, expressed as kg. of dry matter. The five- 
year average of forage per hectare was 241 quintals of maize silage and 
' 376 quintals of sorghum silage. The amount of maize silage supplied 
by 1 hectare supplemented by the above-mentioned rations produced 
1116 kg. of beef, whereas sorghum silage under the same conditions 
produced 1532 kg. The chief advantage in substituting sorghum for 
maize as a forage for silaging lies in the fact that sorghum is more 
resistant than maize to drought and frost. ' Taking everything into con¬ 
sideration, the value of sorghum silage (expressed as surface unit), is 
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92,2 % as compared with, maize. At equal weights, the value of sorghum 
is 72.2 % that of maize silage. E- D. 

609 - Silaged Forages for Milch Cows, in Great Britain. — 1. Robertson*, o. s. (Queen’s 
University of Belfast) and Pitcher, F. J., Silage for Dairy Cows, in The Journal of the 
Mimstry of Agriculture, Vol. XXVIII, No. 6, pp. 506-515. London, 1921. — II. White, 
R. G. and Roberts, E. J., Silage for Milk Production, Ibidem , Vol. XXIX, No. 1, 
PP- 34-37. April 1922. 

In districts where the compact soil and scanty rainfall make it dif¬ 
ficult to grow roots, the latter can advantageously be replaced as a stock 
feed by silaged forages. This is the case in Essex, the driest county 
of Great Britain, which has an annual rainfall of only 490 mm. The 
authors' experiments were carried out in that county, at Burnham-on- 
Crouch. 

The forage grown there for silage was a mixture of vetch, oats and 
beans. The silo was made of planks of wood. About 13 tons per hectare 
of silaged forage were made of which the percentage composition was as 
follows : Water 70.84 ; fat 1.43 ; crude protein 4.86; carbohydrates 10.46 ; 
crude fibre 9.32 ; ash 3.09. 

The following were the experimental rations : 

A) fed during 91 days in 2 periods : 22.7 kg. of mangels + 4.5 kg. 
meadow hay + 8.2 kg. chopped oat straw + 1.8 kg. dry brewers' grains + 
2.3 kg. concentrates. 

B) fed during 81 days in 2 periods : 22.7 kg. silaged forage + 
4.5 kg. of hay + 1.8 kg. dry brewers' grains + 1.4 kg. concentrates. 
The latter consisted of 3 parts decorticated cotton-seed cake + 2 parts 
bean meal. 

Ration A . contained about y 3 more dry matter than ration B, and 
its starch value was higher (7 kg. as against 6.1 kg.). The method of 
alternate rations was adopted. During the periods when they were fed 
on mangels {ration A), the 11 cows yielded 3963 kg. of milk; when given 
silaged forage (ration B), the 11 cows yielded 4028 kg. of milk, therefore 
silaged forage gives the most satisfactory results from the point of wiew 
of production. As a rule, the milk obtained from feeding mangels contain¬ 
ed 3.69 % of fat, but when the cows were given silaged forage the fat 
content rose to 4.60 %. It can thus safely be assumed that silage does 
not impair the quality of .the milk, so that the prejudice shown in some 
quarters against using the milk of cows fed on such forage is not justified. 
The milk must be cooled slowly and kept where there is no strong odour 
of silage ; if this is done milk will remain sweet and free from any unpleas¬ 
ant taint. 

In the rations used in the experiments, 22.7 kg. of silaged forage re¬ 
placed 23.7 kg. of mangels + 8.2 kg. of oat straw + 0.9 kg. of concen¬ 
trates. As regards the latter at all events, the ration containing silage 
would appear to be more economical. 

II. Experiments carried out on two farms near Denbigh (Wales), 
with 8 cows per lot which were fed with the two experimental rations 
alternately. 
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- 4 ) 18.3 kg. silaged forage + 2.7 kg. hay + 1.8 kg. oat straw + 
3.6 kg. mangels + 0.9 peanut cake + 1,4 kg. soy-bean cake + 0.7 kg. 
oats + 0.35 kg. barley ; 

B) 18.2 kg. mangels -f 6.8 kg. hay + 1.8 kg. oat straw + 0.9 kg. 
peanut cake + 1.4 kg. soy-bean cake + 0.5 kg. barley. 

The two rations were calculated so as to supply equal quantities of 
starch values and of protein (5.7 kg. and 1.23 kg. per head and per day 
respectively). The silage was a mixture of oats and peas. 

On one farm, the average milk production per head and per day for 
all the cows was : preliminary period 82 kg.; ration with silaged forages 
8r kg.; transition period 69 kg.; period with mangels + hay 66 
kg. ; on the other farm : 86; 78.5 ; 76; 76 kg. respectively. Thus, 
the milk yield was rather higher with the ration containing silage. 

F. D. 

610 - Studies made at the Maine Agricultural Station (United States), on the lactic 
Secretion of different Breeds of Cattle. — 1. pearl, r., Gowen, j. w. and Miner, 
J. Iv., Studies on Milk Secretion. Transmitting Qualities of Jersey Sires for Milk Yield, 
Butter Fat Percentage and Butter Fat, in Maine Agricultural Experiment Station, 
Bulletin , 281, pp. 89-204, figs. 3. Orono 1919. —II. Gowen, J. W\, Report of Progress 
on Animal Husbandry Investigations in 1919, Ibidem, Bulletin 283, pp 249-384, figs. 7 
1919. — III. Gowen, J. W., Studies in Milk Secretion : On the Variations and Correla¬ 
tions of Butter Fat Percentage with Age in Jersey Cattle, Ibidem, Bulletin 284, pp. 291 - 
296, 1919- — IV. Gowen, J. W., The Variation of Milk Secretion with Agein Jersey Cattle, 
Ibidem , Bulletin 286, pp. 49-60, 1920. — V. Gowen, J. W., The Correlation between 
the Milk Yield of One jactation and that of Succeeding jactations, Ibidem, Bulletin 291, 
pp. 121-132, 1920. — VI. Gowen, J. W., The Correlation between Butter-Fat Percent¬ 
age of one jactation and Butter-Fat Percentage of succeeding jactations in Jersey 
Cattle, Ibidem, Bulletin 291, pp. 145-156, 1920. — VII. Gowen, J. W., Studies in Milk 
Secretion : On the Influence of Age on Milk Yield and Butter-Fat Percentage as deter-, 
mined from the 3^65 Days’ Records of Holstein-Frisian Cattle, Ibidem, Bulletin 293V 
pp. 185-196, figs. 2, 1926. — VIII. Gowen, J. W., Inheritance in Crosses of Dair , 
and Beef Breeds of Cattle. Ibidem , Bulletin 295, pp. 217-221, 1920.— IX. Gowen 
J. W., Report of Progress in Animal Husbandry Investigations in 1920, Ibidem , Bul¬ 
letin 299, pp. 85-120, figs. 7, 1921. 

THE POWER OF JERSEY BUjjS FOR THE TRANSMISSION OF GOOD 
QUA jlTlES OF MljK YlEjD AND BUTTER PRODUCTION. — The authors 
had at their disposal 225 Jersey bulls registered according to their 
transmitting qualities which had been ascertained in each case by the 
difference between the production of the animal's daughters and that of 
their dam. Each bull was required to have at least 2 daughters entered 
on the Registry of Merit on which their dam was also recorded. In order 
to be able to estimate the production, the milk yield was in every case 
brought up to that of the dam at 8 years of age, and the butter content 
of the milk when she was 2 years old. A sire whose daughters are 
superior to their dam, both as regards milk yield and butter production, 
is regarded as ranking above a bull, whose daughters are inferior to their 
dam in both these respects. There were 28 “ superior ” and 40 "inferior " 
bulls. These two groups were the object of the most careful study ? 

[609-SI0] 
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It was found that the bulls of the “ inferior ” group were a little more 
closely related than those of the others and possessed fewer ancestors 
that had been imported directly from the Isle of Jersey. 

The study of the genealogical tree of these two groups of bulls showed 
that all animals appearing more than 4 times on the inale side, or more 
than 3 times on the female side of the tree of the “ superior " bulls also 
appeared in the pedigree of bulls with an inferior power of transmission. 
This proves that the presence of one outstanding animal in the pedigree 
of a bull is not sufficient to guarantee value as a sire. 

The authors have also studied the transmission of qualities from the 
bull to its male offspring as shown by the production of thew daughters. 

I. Stock-breeding studies made in 1919 at the Maine agri- 
cueturae station. — GowEn used the Advanced Registry of the Hol¬ 
stein, Guernsey and Jersey breeds in order to determine the correlation 
between the age of the cows at the time of the milk yield test necessary 
for their entry on the register and the amount of milk they produced in 
365 days. The average age for maximum milk yield was 8 } r ears, 1 month 
and 13 days for Jerseys; 8 years 4 months and29 days for Holsteins; 
9 years, 8 months and 5 days for Guernseys. 

The author examined statistically the registered milk yield of 88 
Jersey cows with the object of discovering how far it was possible to de¬ 
termine exactly the milk yield of the first 5 lactation periods of a cow, 
from her milk yield during any one given lactation period. He took into 
account only the first 8 months of each lactation period. The results 
showed that the correlation between the total milk yield of 5 lactation 
periods and the milk given by a cow at 2 years of age is + 0.74, if the es¬ 
timate is based on one lactation period; when the cow is older, the corre¬ 
lation is higher. 

In the case of Holstein-Frisians, the average correlation coefficient 
between the yield of the 7 days test period and that of the 365 days 
period is + 0.57, if the 7 days are included in the 365 days, but it is only 
0.55 when they are not so included (1). 


(i) Another work on the same subject is W. W. Yapp’s, Study of the Relative Relia¬ 
bility of Official Tests of Dairy Cows, in Illinois Aerie. Exp. Station Bulletin , No. 2 j5, 
PP- 323 - 339 * figs. 7 * 1919- The author institutes a comparison between the official tests 
(those lasting 7 days) of Holstein cows before entry on the Advanced Registry and those 
of the <e semi-official ** test, lasting tor one year. In confirmation of the generally accepted 
opinion that the semi-official test gives an exact measure of the actual annual milk pro¬ 
duction, the author mentions the data obtained respecting the annual butter yield of 30 
cows belonging to the herd of the Illinois University. 

This as estimated by the semi-official method (the monthly percentage of the butter fat 
in the milk being based on that found in the milk of 2 days), was 185.4 kg. 4: 3.7, whereas 
the amount determined in the daily samples taken from the mixed milk of the 30 cows 
was 188.5 kg. dz 3 - 7 . Allowing for probable error, the difference is negligible. 

With the assists nee of the Holstein- Frisian Advanced Registry which he used until May 1, 
* 9 * 5 * the author made a statistical study of the one year tests and of the 7 days tests. 
During the former, there was a continual uniform increase in the butter fat percentage, and 

[**»} 
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An examination of the points accredited by show judges for con¬ 
formation and for actual milk yield during 365 days proves that frequently 
no correlation exists between them, although the correlation was negative 
in only one of the cases investigated by the author. The maximum cor¬ 
relation, + 0.194, is found between the total points accredited and the 
actual milk yield. The external characters in clearly significant correl¬ 
ation with milk production are : the mammary veins, the size and con¬ 
dition of the udder;the size and shape of the posterior “ quarters ” 
of the udder; the shape and size of the body*; the general appearance of the 
cow (1). 

Crossing experiments between beef breeds (Aberdeen-Angus) and dairy 
breeds (Jersey and Holstein-Frisian) show that the low yield of the Aber¬ 
deen-Angus is recessive with regards to the higher yield of the Jersey, 
and the yield of the Jersey is in its turn recessive to the higher yield of 
the Holstein-Frisian. 

III. Variations and correlations or butter-fat percentage 
with age in Jersey cows. — Tins article has also been published more 
in detail in Genetics Vol. V, No. 3, pp. 249-324, 1920. It is a biometric 
study of the fat-percentages in the milk during the first 8 months of 1713 
lactations of a herd of Jersey cows with very fixed characters. This 
is the same herd that was employed in the researches described in the 
following section (IV). 

It was found that the percentage of butter fat in milk slightly decreases 
with age ; assuming that this diminution is uniform, this relation may 
be expressed by the formula : 

/ = 5-332 - 0.0191 x 

where / = butter fat content of the milk and % = the age in years of the 
cow at the beginning of the lactation. In the case of older animals, the 
observed averages deviate considerably from the averages calculated 
according to the above formula, but this is explained by the few cases 
under consideration. 


buttei production, during the latter there was a uniform increase in the percentage as long as 
the weekly yield of butter (watei-free) remained between 3.6 kg. and 10.9 kg., but the increase 
was sudden and abnormal when the weekly yield was higher. The average percentage of 
fat in the weekly tests reached 3.679 A 0.01, and in the annual tests, it was 3434 A 0.006. 
As the probable error is slight, this difference is certainly significant. The percentages 
obtained from the weekly tests were much more variable than those yielded by the annual 
tests, the typical variations being respectively 0.526 A 0.007 and0.317 A 0.004. The corre¬ 
lation between the milk yield during the 7 days test and that of the 365 days test was 
0.702 A 0.01. The correlation between the percentage of fat in the milk obtained during 
the 7 days test and the 365 days test was 0.703 A 0.01. Although these figures are 
high, they are not high enough for correlations between two measures of the same product. 
The author deduces from all these data taken together that the 7 days’ test does not give 
sufficiently satisfactory results to serve as a basis for estimating the annual butter procluc. 
tiou. (Ed.) 

(i) See R. April 1922, No. 455, IV. (Ed.) 


Fftlfll 
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Go wen also gives a series of coefficients showing the connection bet¬ 
ween the percentages of the butter fat percentages of the different lac¬ 
tations taken singly, or in groups. This coefficients are of practical 
importance, inasmuch as they make it possible to estimate the effect of 
Unfavourable conditions supervening during a given lactation. 

IV. The variation of milk secretion with age in Jersey cows. 
— This work was also published more in detail in Genetics , Vol. V, No. 2, 
pp. m-188, figs, g, 1920. It is a biometric study based on the data 
afforded by 1741 lactations, and the total milk yields for the first 8 months 
of each lactation of Jersey cows in a herd of which the production has 
been registered since 1897. The herd has always been kept in a uniform 
manner, no selection based on performance having been practised. 

By the method of least squares the author has obtained the following 
formula to express the change in milk yield consequent upon age : 

y — 3357-912 — 99.S83 x — 0.487 x* 4 * 2596.219 log. 10 x. 

where y is milk yield in pounds and the cow's age in years is 1.25 + °-5 x ' 

According to this formula, the age of maximum yield is 7 years and 
2.4 months. As similar equations have been successfully used to repre¬ 
sent changes due to development, the author suggests that the change in 
milt yield depending on age is due to the growth of the udder. 

V and VI. — These two articles are respectively summarised in 
Bulletin 286 (see § IV) and in Bulletin 284 (see § III). 

VII. — On the influence of age on milk yield and butter- 
fat PERCENTAGE AS DETERMINED BY THE 365 DAYS RECORDS OF HOIr 
stein Frisian cattle. — The author has studied, by the help of the sta¬ 
tistical method, the annual milk yield of 2586 cows ascertained for the 
Holstein-Frisian Advanced Registry. From the data thus obtained he 
plotted a curve showing the correlation between milk yield and age which 
may be expressed by the following formula : 

y - ix 352-5 + 873*07 x — 32.2525 ** -f 1548.36 log. 10 x, 

where y is the number of pounds of milk produced annually, and the age, 
in years, at the beginning of the test is expressed by 1.25 + 0.5 x. 

According to this formula, the maximum amount of milk is produced 
at the age of 8 years, 4 months and 29 days. 

The butter-fat percentage of milk seems to decrease uniformly but 
slightly with the age of the cow. From the data obtained a graph was 
plotted forming a straight line corresponding with the formula: 

Percentage of butter-fat in milk = 3.470 — 0.09 X age of cow in years. 

VIII. Inheritance in crosses of dairy and beef breeds of 
cattle (1). — Transmission of milk production to the first generation . — Gra¬ 
phic curves are given indicating milk production (corrected so as to apply 


(r) This paper is the continuation of the article summarised in R. April 1 9x9, 
No.,488. {Ed,) 
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to cows of 2 years of age) and the changes taking place in this production 
in the case of 12 cross-bred cows. Similar data are also given for the dams 
of these cows and for the potential, assumed milk producing capacity 
of their sires. These corrections were made according to the methods 
described in Bulletin 293. The author takes the mean milk production 
of the pure-breed cows as the hypothetical and potential milk production 
of the bull siring them. The cross-bred cows were : 3 Angus x Guernsey ; 
2 Jersey X Angus ; 2 Jersey x Holstein ; 2 Holstein x Guernsey; 1 An¬ 
gus X Jersey ; 1 Angus x Ayrshire ; 1 Holstein x Angus. Their produc¬ 
tion was more or less the same as that of the sire with the highest produc¬ 
tion. Hence we may conclude that the character of high milk production 
is incompletely dominant. 

Transmission of butter-fat content of milk to the first generation. Graph¬ 
ic curves shew the corrected percentages of the fat content of the milk given 
by the above-mentioned 12 cross-bred cows. The percentage of the milk 
produced by their dams and the hypothetical potential percentage for 
their sires are calculated by a method similar to that employed in estimating 
the hypothetical milk production. As a rule, the butter-fat percentage 
had a tendency to resemble that of the parent with the lowest butter- 
fat percentage. There was no sign of this character being sex-linked. 

IX. Animat husbandry investigations carried out in 1920 
at the Maine Experiment Station. — This is a report of work that 
has been summarised in R. April 1922, Ho. 455 (III) (1) and of data pub¬ 
lished in Bulletin 295 and summarised above. It further contains pre¬ 
liminary information regarding other kindred subjects, mostly relating 
to the physiology of milk production. 

In the case of the Holstein-Frisian cows, a comparative study was 
made of the milk production for 7 days and 365 days respectively. It was 
found that the first was of great assistance in determining the value 
of a cow though the second was a more certain criterion of her future 
performance. 

The author states that as milk production and the fat-content of milk 
vary with the age of the cow, the fat-content should be taken more into 
account than is done at present when entering cows in the Herd-book. The 
maximum butter-fat content is found in the milk of cows of about 8 years 
of age, whereas for admission to the Advanced Registry, the percent¬ 
age required does not increase for animals above 5 years old. Generally, 
the conditions of admission are hardest for the youngest cows. 

The study of twin births as shown by the Herd-books of the Holstein, 
Jersey, Guernsey, Shorthorn and Angus breeds in the United States, 
show that the sires of twin calves are generally younger than the sires 
of single calves, whereas the dams of twins are usually older than the cows 
dropping single calves. 

The author has finished a study of the milk production of Holstein- 
Erisian bulls similar to previous studies relating to Guernsey and Jersey 


(1) See also I?. Oct. 1920, No. 1012. {Ed.) 
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cattle. He states that the sire of cows with a milk production superior 
to that of their dams may be slightly more in-bred than the generality 
of bulls. In any case, these results show that in-breeding, such as is 
usually practised in the case of the United States Holstein-Frisian breed, 
has no injurious effect so far as milk production is concerned. 

A Table gives the percentages of butter-fat and of total dry matter 
in the milk of the various breeds of cattle (i). F. D- 

6 u - The Period of Lactation as a Factor in the Variation of the Percentage of 
Fat in Cow’s Milk (2). — Ragsdale, A. C., and Turner, C. W, (University of Missouri), 
in The Journal of Dairy Science , Vol V, No. 1, pp. 22 26, 1 diagram, bibliography, 
of 6 works. Baltimore, January 1922. 

A connection has often been observed between the period of lactation 
and the fat content of the milk. The authors recall the results of the ex¬ 
periments made on this subject by Pingree, Van Slyke, Eckxks and 
Shaw, Thorndike, and Gredy (3) and give the results they themselves 


(1) See R. June 1920, No. 670. {Ed.) 

{2) Other important studies on the factors affecting the composition of milk, which were 
also made at the Missouri Experiment Station, are summarised in R . April 1917? No. 347, 
R. July 1917, No. 651 and R . April 191S, No. 445- Bulletin 151 ( 19 * 7 ) and Bulletin 163 
(1919) of this Station published in addition to an account of experiments on the 
effect produced upon the lactic secretion by the by-products of cotton-seed (summa¬ 
rised from another source in R. July 1917, No. 651), a description of experiments dealing 
with : 1) the cause o f the decrease in the fat of milk due to feeding maize .silage with cotton¬ 
seed cake to cows : 2) the effect of the condition of the cow at the time of calving upon 
the composition of the milk and its fat content. The authors (0. IT. Eckxes, R. S. Palmer, 
and W. W. Sprett) stated that this depressing effect of silaged forage is due to its lactic acid 
content; the same effect was also produced by lucerne hay damped with a .solution of lactic 
acid equivalent to the amount given with maize silage. 

The last part of the work deals with a cow that was under-fed during its second year 
It yielded milk with about 3 % of protein and a little under 3 % of fat, the saponification 
and Reichert-Meissl indices were high and the iodine index was low. After 90 days of lacta¬ 
tion, the protein in the cow’s daily ration was increased from a little over 400 gm to 900 gin, 
approximately. This caused a distinct improvement in the animal’s physical condition; 
its live-weight increased by some kg. as did also the daily milk yield. The protein content 
of the milk rose to 3.5 % and the fat content to 5 % ; the character of this fat was normal. 

In Bulletin 163, the same authors study the effect that the condition of the cow at the 
time of calving exerts upon the composition of the milk and of its fat content. When the 
animal calved in August 19x7, it weighed 113 kg. more than in the preceding year, and the 
composition of its milk immediately after calving was quite normal. During the two months 
the cow was fed a ration containing a minimum propoition of protein, the protein and fat 
percentages were lower than those previously observed. The responses to changes in the 
amount of protein ingested were similar to those noticed in 1916-1917. {Ed.) 

(3) Pingree (1916) concludes from a study of the milk yield of 18 cows entered on the 
Guernsey Advanced Register that the fat content of milk tends to rise during the whole lae 
tafion period, but that the increase is more marked during the first 5 months and the last 
month of lactation. Van Slyxe (1908) states that the fat and protein percentages decrease 
m the 2nd month of lactation as compared with the first, and then rise steadily until the 
end of the lactation period, the greatest increase taking place during the x 1 th and x 2 th months. 
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obtained from the examination of 3763 samples of milk entered on the 
Guernsey Advanced Register, 299 entered on the Jersey Register of Merit 
and 95 entered on the Holstein Advanced Register. The summary of the 


Effect of the period of lactation on the lat percentage of cow's milk. 


Mouth of lactation 

Guernsey 

Fat percentage 

Jersey 

Fat percentage 

Holstein 

Fat percentage 


% 

% 

% 

ISt. 

4.63 

4.98 

3.24 

2nd. 

■ 4-59 

4.82 

3-01 

3 rd •. 

471 

4.88 

2.99 

4th. 

4.85 

5 -i° 

3.02 

5 th . 

4-97 

5.i3 

3.01 

6th. 

5.08 

5.26 

3.08 

7th. 

5.16 

■ 5-40 

3.H 

8th. 

5.22 

5.43 

3.16 

9th. 

5.29 

5.50 

3-19 

loth. 

5.39 

5.58 

3-27 

nth.. 

5.49 

5-6o 

3.32 

12 th. 

5.60 

5-73 

3-49 


results are given in the annexed Table. From them it is seen that 
under ordinary breeding conditions, and independently of the season and 
diet, the period of lactation has a distinct effect upon the fat percentage 
of cows’ milk. This percentage decreases considerably from the first 
to the second month and in certain cases this diminution continues, though 
to a less marked extent, during three months at least. Tater, the fat 
content gradually increase again, especially during the last month of lac¬ 
tation. F. O. 

612 - Butter Production Records for the different Breeds of Milch Cows In 
Kansas. — Fitch, G. B., in A ^cultural Experiment Station, Kansas State Agricultural 
College, Manhattan , Circular 90, pp 32, figs. 13. Manhattan, 1921. 

The author gives a short account of the breeding of milch cows in 
Kansas (935 000 in 1920), and the rules followed by the breeders, especially 
as regards choice of animals, rations and testing of milk yields. The 


A summary of the work of Bccles and Sha.w (1913) is given in R. April 1913, No. 391* 
According to ThorNdikH (1918),^ the composition of milk during the different months of 
lactation tends to deviate from the general average for the whole lactation (brought up to 100), 
in the following manner: first months 89.6 ; second, 90*3 ; third 92.4 ; fourth 96.5 ; fifth 97.9, 
sixth 101.2 ; seventh 103.2 ; eighth 103 ; ninth 104.3 ; tenth 104.9 ; eleventh 105.3 ; twelfth 
109.4. Grady (1917) employed 10 Jerseys and 10 Holsteins in his study of the effect of the 
period of lactation on milk yield and butter production and on the percentage of fat in the 
milk. He found that the fat content of milk varies very little during the first four months 
of lactation, but increases gradually at a later period. {Ed.) 
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cows bred are: Jerseys, Guernseys, Ayrsliires, Holsteins (Dutch), Brown 
Swiss and Dairy Shorthorns. The following Table gives their milk yield 
and butter production for one year. 


Breed 

Name of cow 

Milk 

Amount 

of fat in milk 

Butter 



% 

% 

kg- 

Holstein .... 

Bella Pontiac. 

13 150 

4.31 1 

5<58 

Guernsey .... 

Countess Prue. 

8 449 

5.92 

500 

Jersey. 

i Plain Mary. 

6 920 

6.82 

472 

Ayrshire .... 

Lily of Willowmoor .... 

12 517 

4.23 

433 

Brown Swiss . . 

College Bravura 2nd.... 

1 

8827 

! 

4.10 

i 

3 6 2 


F. D. 


613 - The Herdwick Sheep, a good Breed for poor Mountain Lands* —Reid, k„ 

in The Journal of the Mtnistty of Agriculture, Vol. XXVIII, No. 6, pp. 501-505. 

London. 1921. 

The author calls attention to the good qualities of this small but very 
hardy breed of sheep reared exclusively in the fell districts of Cumberland, 
Westmorland and Lancashire. He describes the animals, gives an account 
of the methods of breeding them, and of their yield, and finally discusses 
the question of their origin, which is probably Scandinavian. 

At birth the lambs have a black head, legs and shoulders, the rest of 
the body being white. Later the dark parts become light grey. The 
ewes are hornless and a small percentage of the rams either have no horns, 
or they are rudimentary, 4.5 % in the 570 rams examined by the author. 

The instinct which induces these sheep to return, even from very long 
distances, to the place of their birth and rearing, allows them to be 
kept in unenclosed fields, where they spend all, or most of the year. 
Lambing takes place before the end of April; 80 lambs per 100 .sheep is 
regarded as fair, 90 as good, while a proportion of 10 % of twin births 
is highly satisfactory. 

As a rule, the best ewes are kept for the production of pure-bred lambs, 
but where some extent of valley bottom is available, a certain number 
of these ewes are crossed with Leicester or Wensleydale rams in order 
to obtain grey-faced lambs. The Leicester hybrids mature earlier, and 
the Wensleydale are longer-sided. These lambs are sold to the shepherds 
of the plain. 

The average weight of the carcass of an adult Herdwic ewe is about 
5.5 kg. The mutton, especially in the case of four-year-old sheep, is of 
superior quality to that produced by any other English breed/ The 
wool is coarse, and can be used for making carpets. An average fleece 
weighs about 4 kg. 

All attempts at crossing Herdwick sheep with other breeds, with a 














SHEEP 


735 


view to improving their wool or increasing their weight, have failed and 
the hardiness of the breed has to a great extent been lost in the process. 

F. D. 

614 - Intensive Feeding of Ewes at Lambing Time and other Means of increasing 
the Production Of Lambs.— Marshall, F. R., and Potts, C. G., in United States 
Department of Agriculture , Bulletin No. 969,14 pp. Washington, 1921. 

Flushing, or the intensive feeding of ewes at lambing time, as a means 
of increasing the number of births and the production of twins has been 
tried for 5 years on a total of 302 ewes mated on the farm of the Bureau 
of Animal Industry at Beltsville, Maryland, and on the United States 
Morgan Horse Farm, at Middleburg, Vermont. On an average, 125 ewes 
that had not been subjected to intensive feeding produced 128.8 % lambs 
as against the 146.9 % dropped by 177 ewes that had been flushed. The 
first lot was put out to grass and given no rations, the second was grazed 
on richer meadows or else given a supplementary ration consisting respec¬ 
tively of oats, maize + oats, maize + oats + linseed-meal cake (14 : 
5 : 1), or of maize + oats + linseed-meal cake + bran (414:2:1), at 
the rate of 225 to 340 gm. per head and per day. The ewes were pure¬ 
bred Southdowns. The results of these experiments confirm the opinion 
that the number of births depends upon the age of the ewe. In the case 
of ewes from 2 to 9 years old at the time of lambing ; the births were res¬ 
pectively : 111.4 — 123.8 — 143.3 — 143.5 —- 161.2 — 142.8 — 113.6 
— 162.5 %• The number of twins depended on the breed, as is seen by 
the following data for 1919 to 1920 supplied by the Animal Husbandry 
Division of the Department of Agriculture of the United States. 


Percentage of births in the case of sheep of different breeds . 
(Average of 189 flocks ). 


Breed 

Two-year-old ewes J 

Older ewes 

Total number of ewes 

Dorset ........... 

: 

146 

163 

158 

Lincoln.. 

145 

161 

157 

Oxford.. 

144 

1 56 

152 

Southdown.. . . . • 

143 

153 

151 

Hampshire.. 

139 

148 

144 

Cotswold.. 

135 

148 

144 

Shropshire. 

134 

*54 

149 

Tunisian. 

123 

149 

141 

*' Rambouillet. 

III 

125 

122 


No correlation was observed between the age of the ram at the time 
of service and the number of twin births. The fact that the parents were 
not themselves twins appears to make no difference to the number of 
twins produced by them. 

If both the twin lambs are suckled by their dam, they do not attain 












PIGS 


736 PIGS 


the weight of the single lambs, but if each is reared by a separate ewe, 
they become as heavy or even heavier than the single lambs. 

The average weight of ram and ewe lambs at the age of 6 months is 
35.7 kg. per head ; twin lambs stickled by the same ewe weigh 34.2 kg. 
and twin lambs each suckled by a different ewe, weigh 36.3 kg. 

The largest percentage of twin births is met with in the case of the 
ewes which are in heat and mated soonest. 

In order to produce the greatest number of twins, the ewes showed 
an increase in weight of at least 3 kg. during the service period. 

When full-grown, there is little difference in the size of the young 
sheep whether twins or not. 

F. I). 

615 - The Improved German Pig as a Means of improving Swine in the Province 
of Gorizia, Italy. — Aldrighetti, F., in Bollettino Aqrano, Organo dcll'Ufftcio pro - 
vmuale e dei Consorzi agrari della Provincia di Gorizia, Year III, No. 37, pp. 3*4> Goriaia, 
April 1, 1922. 

The improved German pig (“ dentsches veredeltes Landschwein ”), 
is characterised by its large size, thrift, early maturity, the fine quality 
of its meat, and its resistance to disease, this latter quality rendering it 
superior to other more susceptible breeds, such as the Yorkshire. It 
has been imported into the Province of Gorizia where animals of great 
weight have been bred ; one German sow reared in the province weighed 
3 quintals at the age of eighteen months, while another turned the scale 
at 4-5 quintals when 2 years old. Crossed with the Friulian breed, which 
is also reared in Gorizia, it produces offspring with such fixed characters 
that they can justly bear the breed-name and be called “ Improved Ger¬ 
man Pigs”. During the War, Gorizia not only lost 20 000 swine, but the 
quality of the remaining animals greatly deteriorated ; for this reason, 
the author advises the introduction of new blood by means of importing 
from Germany boars and sows for breeding purposes. 

P. D. 

616 - The Influence of Age upon the Fertility of Sows (1). — Kixingkr, t., in Proceed 
ims of the National Acadeim of Sciences of the United States of America , Vol. VII, No. 5, 
pp. 134-138, bibliography of 16 works. Washington, 1921. 

The author carried out experiments in Denmark on 134 sows of the 
Danish breed and the results were communicated by Peaki, to the Na¬ 
tional Academy of Sciences of the United States. Information as to their 
last 10 farrows was obtained from entries in the Danish Herdbook, Vols V 
and VI. All the sows bred and kept in breeding centres under State con¬ 
trol under similar conditions, farrowed for the first time when about a year 
old and produced without any regard to the season, 2 % litters annually. 
Thus, the successive litters should be in strict correlation with the age of 
the sows. 

It seemed advisable to consider the number of young in each farrow, 


{r} Sec R. July 1931, No. 744; (Ed,) 
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Real and theoretical number of young per farrow for io successive farrows . 


Farrow 

I 

Average number 
of young per farrow 
(found) 

II 

Average number 
of young per farrow 
(calculated) 

III 

N? 1 . 

9.45 

9.25 

» 2 .. 

IO.OI 

IO .42 

» 3. 

11.50 

II .24 

» 4. 

12.01 

II .81 

» 5. 

11.99 

12,19 

» 6 . 

I 2 .l 6 

12.38 

» 7. 

12.13 

12.39 

» 8 . 

12.34 

12.24 

» 9. 

11.90 

II .92 

» 10 .. 

11.66 

11.43 

Averages . 

11.52 

11.53 


which was 11.5 for the 10 successive litters of the 134 sows. The breed 
is thus very prolific. 

By using Miner's method (i), the author obtained with the help 
of the data given in this Table, the relation between fertility and age. 
The general form of the equation is y = a-\-bx + cx 2 + & log. x, in 
which y represents the number of animals in the litter, and x the number 
of the farrow. 

In the case in question, the equation is as follows : 

y = 8.414 + 0.915 x — 0.078 x 2 + 1.627 log. x. 

The theoretic mean of the number of piglings in the successive litters 
is obtained by solving the equation and attributing successively to x the 
values 1-10. These values are given in column III of the Table. 

Taking ~ = 0 and finding the value of x, the largest litter is seen to 
be 6.56. * F. D. 

6x7 - Oats as a Pig Feed. — Perkins, a. J., in Journal of Agriculture, Vol VXV, No. 5t 

p. 430. Adelaide, December 15, 1921. 

The question whether oats should be fed to pigs depends entirely 
upon the difference in price between this oats and other pig-feeds, 
for physiologically it is well suited to pigs, although it is seldom given 
to them. 

Oats ought not, however, to be the sole ration given to the animals, 
except perhaps in the case of old sows that are to be fattened.' When 
fed to young pigs, they should be mixed with a protein food or combined 


(1) Miner, J. R., Plotting logarithmic Curves by the Method of Moments, in Journal 
of Agricultural Research, Vol. 3. Washington, 1915- {Author's note ) 
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with grazing on leguminosae. The author, who is a Director of Agricul¬ 
ture, recommends the following rations for swine of different ages and sizes. 

For pigs weighing 18 kg. : 1st ration, crushed oats 900 gm. -f skim 
milk 1130 gm.; 2nd ration, crashed oats 900 gm + Abattoir's pig meal 
no gm. 

For pigs weighing 36 kg. : double tbe first and the second ration. 

If oats are given alone, which is not so advisable, 1 to 2 kg. should 
be fed daily, according to the size of the animals. The oats ought to be 
crushed, or preferably, covered with as much boiling water as they can 
absorb and left to soak for one night. They should be give in three 
meals. The above quantities are for grain of good quality ; in tbe case of 
inferior qualities, the quantity must be increased in proportion. 

For pigs to be fattened weighing 54 kg. : oats 2.25 kg. + skim milk 
3.6 kg. ; or else oats 2.25 kg. + tankage 0.340 kg. 

If oats are merely given to supplement grazing, 3 to 4 kg. are fed per 
day, or else as large a quantity as tbe pig can assimilate, the latter being 
preferable. F. D. 


618 - Four new Breeds Of Fowls, — I. New Breeds seen at the Palace, in The National 
Poultry Journal, Vol. II, No. 77, p. 322. Westminster, November 25, 1921.— II. La 
Revue avicole, Year 32, No. 2, p. 50, Paris, February 1, 1922. 

At the last Poultry Show held at the Crystal Palace, London, in No¬ 
vember 1921, four new breeds of fowls were entered that had never yet 
appeared at any Show in Europe : 1) Black Marias; 2) Jersey Black 
Giants ; 3) Marsh Daisies ; 4) Australian Black Orpingtons. Their chief 
characters were as follows. 

Black Marias. — Shape intermediate between that of the Plymouth 
Rock and Rhode Island fowl. Single comb, black legs. The hens have 
black plumage and a hackle witb silver-grey markings. The cocks have a 
black breast, but their necks and backs are silver grey. This breed was 
obtained in England and is recommended by the breeder for its relatively 
high general qualities. 

Jersey Black Giants. — This breed Comes from the United States. 
The birds resemble Black Orpingtons, but are less compact, with a 
heavy frame and large head. The hens are too-large to be good layers 
and seem chiefly adapted to the table. 

^ ar fh Daisies. — A small breed, slightly larger than the Buttercup 
or the Sicilian et Bottone d'Oro.” Two varieties are to be recognised in 
future, the Wheaten and the Buff; thus they only differ in colour. This 
breed does not yet appear to be really fixed. 

Australian Black Orpington. — A smaller bird than the* Orpington 
and lacking the fine plumage which makes the Orpington such a con¬ 
spicuous exhibit. The new breed recalls the primitive type of Black 
Orpington obtained by Willian Cook. It therefore deserves the attention 
of poultry breeders who are chiefly concerned with the utilitarian 
point of view. 


P, D, 
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6x9 " The Croad Langshail Breed of Fowl.— Heap, A. J, (Biltams Experimental Farm), 
iji 1 he JV ational P oultry Journal, Vol. II, Ho. 5x? p. 22. Westminster, 1921 
The Croad Langshain fowl, which is well-known for its Wrlin^Q and 
table qualities, is occasionally entered at Shows and sometines appears 
in laying competitions. This is due to the fact that certain families have 
been carefully selected by clever breeders, but the bird has never been 
a general favourite, or widely kept. Its weak point is that it matures 
slowly. Although it may be said that the hens generally lay about the 
ninth month, there is great individual variation in tins respect which 
makes it possible to select for quicker maturity. Indeed, Miss Simmons, 
who is engaged in breeding Croad Langshans, has obtained hens that begin 
laying at 4 % months to 6 months, that is to say, even too early, as a 
pullet is not sufficiently developed at 4 % months. The author has alsn 
begun selection experiments with this fine breed. 

620-The Treatment of Contagious Entero-Hepatitis in Turkeys (1) with Ipecacuanha. 

— Bissbt, N. (Midland Agricultural and Dairy College), in The National Poultry Jour¬ 
nal, Vol. II, No. 92, p. 531 - Westminster, March i, 1922. 

The author reports the good results obtained in treating a flock of 
turkeys suffering from contagious entero-hepatitis, with ipecacuanha 
as advised by Dr. H. M. Wegefojrth and Dr. PAxm Wegbforth of San 
Diego (California) (2). The healthy birds are at once separated from the 
diseased birds, the which are given 10 drops per head of fluid extract 
of ipecacuanha, 3 times a day for 3 days, then twice aday for 3 more 
days, and finally once a day for 3 days. Turkeys which were in good 
health, but bad been in contact with infected birds, were given pow¬ 
dered ipecacuanha, the dose being 1 teaspoonful for every 20 turkeys, 
given in their food, until the flock showed no further symptoms of disease. 

The treatment was completed by the thorough cleansing and disin¬ 
fection of the poultry-house. F. D, 

62 x - Inheritance of Silky Plumage in Fowls. Historic Account and Description 
of the Sporadic Appearance of Individuals with Silky Plumage among normal 
Birds and their genetic Relation. — .Tones, S. V. H. in The Journal of Heredity . 
Vol. XIX, No. 3, pp. 1x7-128, figs. 10 -I- tables 2. Washington, 1921. 

Individual fowls and breeds of poultry characterised by silky plumage 
have been described by ancient and modern authors amongst whom may 
certainly be included AlyHROVANDi (1597), and perhaps, according to 


(x) Smith described this disease in 1895 under the name of contagious entero-hepatitis ; 
later, it was studied in France by Iatcet, who called it perityphlo-hepatitis. In the United 
States, it is known as “ black head”, on account of the dark colour assumed by the wart¬ 
like excrescences on the head and the wattles of infected turkeys. The disease is caused 
by Amoeba melea^ridis which passes from the intestine into the circulation and the liver, 
where it induces inflammation that is nearly always accompanied by intestinal inflam¬ 
mation. — A. PESCE, he malatiie dei polli , pp. 145-149. Milan, Hoepli, 1912. {Ed.) 

(2) The good results obtained with this method in California have been reported 'by 
A* Schofield, General Manager of the Poultrymen’s Milling Association in California .— 1 
The National Poultry Journal , Vol. II, No. 66, p. 165. X#ondon, Sept. 1921* {Ed,} . 




740 


POULTRY 


Davenport, even Marco Pono (xiii century). Beeck (i) distinguishes 
5 varieties : a) the “ Siamese Silky " with red periosteum, red skin on the 
head, yellow beak and legs, yellowish plumage; b) the " Japanese Silky", 
with black skin and white plumage ; c) the " Silky of Japan " with black 
skin ; the “ Chinese Silky " resembling the Siamese in the yellowish colour 
of its plumage, which is in reality more woolly than silky ; e) the Negro 
Silky with black skin and plumage. 

The author’s review of different works, for the most part of recent 
date, shows that the silky plumage characterising the five above-mentioned 
varieties occurs sporadically in the following breeds that usually have 
normal feathering : Cochin , Bantam Cochin, Rhode Island Red , Black 
Orpington, White Rock , White Wyandotte, Brown Leghorn, Grey Brahma, 
and Black Langshan. No systematic studies have so far been made res¬ 
pecting the genetic behaviour of the plumage of these individuals, but 
many experiments have been carried out in crossing pure-bred silky in¬ 
dividuals and individuals with normal plumage. The results of all these 
experiments show that silky feathering is recessive and occurs in the simple 
Mendelian ratio, as regards normal plumage. 

The author, having by chance come into possession (1917) of a Brown 
Leghorn hen (referred to as iA), with characteristic silky plumage, 
crossed this bird with a pure-bred White Leghorn cock. In the F x gen¬ 
eration only 3 individuals attained maturity, one cock and two hens, 
all of which had normal plumage. In the F 2 , one pair of birds produced 
40 individuals, 29 with normal plumage and n with silky plumage (theor¬ 
etical ratio 30 : 10), while the other pair had only 5 offspring all with 
normal plumage. The total of 34 normal individuals and n silky gives 
a ratio very near to the theoretic ratio, of 33.75 : H.25. In a similar 
maimer, on mating the head fowl of the strain with the only cock of the 
F x , the author obtained 5 normal and 6 silky individuals, equal numbers 
being expected theoretically. Thus, silky plumage that arises sporadically 
behaves as a simple Mendelian recessive. 

In order to decide whether the sporadic appearance of birds with 
silky plumage was due to the same factor as that causing silky feathering 
in the pure breed, the author also made reciprocal crosses between, pure 
Silkies and pure White Leghorns, as well as between the F x individuals 
of these crosses with the F x and F 2 individuals resulting from the cross 
between hen 1 A and the White Leghorn cock. The results proved that 
the character of silky in iA is genetically the same as in the pure Silky 
fowl* 

Silky plumage has been met with sporadically amongst domestic fowls 
for many centuries and perhaps dates back to the beginning of their dome¬ 
stication. It is probable therefore that this type of feathering appeared 
accidentally in the wild ancestors of the domestic fowl and that this charac¬ 
ter behaves in the same manner in the present wild breeds. It is impossible 

(t) Beeck, Die Federviehsucht uls Wirtschaftsweg und Liebhabem, vol. I, Verlag von 
R. Sdanidt, 1908, pp. xm-1880. {Authors? note) 
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to determine whether the sporadic cases are due to independent mutation, 
or are all produced by a single primitive mutation that has been transmitted 
through successive generations and through the present different varieties. 

E. F. 

622 - The respective Influences of Cock and Hen in Egg Production. — kaupp, b. f. 

(North Carolina Experiment Station), in The National Poultry Journal , Vol. II, No. 74, 
p. 279-280. London, November 4, 1921. 

Since 1914, the author and his collaborators have been occupied 
in the selection of poultry with a view to obtaining large egg production. 
They always used similar poultry-houses, of modem type with open front 
and tiled roof, and fed the birds on the same food ; the only different 
factor for all the successive generations was the genetic. 

Mating of ordinary fowes with ordinary cocks. — The initial 
flock (No. 1), consisted of 90 hens of one year of age ; the average number 
of eggs laid annually during 3 years was 80. On being mated with one- 
year-old cocks, they produced flock No. 2. No selection had been made 
in the case of either sex, all the birds were reared without exception, both 
with the object of studying individual variations, and in order that the 
conditions should be those obtaining in ordinary poultry-rearing. 

In flock No. 1, only 8 hens each laid over 100 eggs during the 3 years 
of the experiment; only one laid 150 ; the second place was taken by a 
hen laying 128. 

Flock No. 2, composed of unselected cocks and hens, produced an 
average of 88 eggs per fowl annually when the birds were in their second 
year ; the three-years average per hen was 92 eggs. 

The best layer gave 180 eggs and the second best 154 ; only two hens 
laid 150 eggs or more during one of the 3 years. 

Mating ordinary hens with selected cocks. — The second year, 
the hens of flock No. 1 were mated with 3 cocks (brothers), the performance 
of their ancestors being as follows : mother laid 207 eggs annually ; paternal 
grandmother 229 eggs ; maternal grandmother 175 eggs ; pedigree of 
grandparents unknown (selected during 3 generations). In this way was 
flock No. 3, obtained was composed of 100 fowls of which 96 had completed 
their first year. The three years* average of eggs per hen was 135, that 
is to say, 46 hens, or 48 %, laid 150 eggs or more in a year, and 5 laid 200 
or over. It is thus clear that their laying capacity was transmitted by 
the cock. 

Transmission of fertility from grandfather to father and 
:from father to daughter. — Flock No. 4, was obtained by mating 
flock No. 2, with 3 cocks (brothers). The father of these 3 cocks is one 
of the three birds whose ancestors' performance is given above; their 
mother had laid 128 eggs a year. The hens of flock No. 2, like their mothers 
were not good layers, their three years average being only 92 eggs. The 
increased fertility of flock No. 4 was therefore undoubtedly due to the in. 
fluence of the father and the paternal grand-father. During two year- 
of laying, flock No. 4 produced an average of 138 eggs per hen and per year; 
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the best layer, a hen obtained after 6 years selection, belonged to this 
flock. This hen laid 232 eggs in one year; 23 hens, or 56 %, laid 150 
eggs or over ; 11, or 27 % laid 175, and 4 laid over 200 eggs in one year. 

Mating selected hens with selected cocks. — Flock No. 3 
was obtained by mating the 12 best layers of flock No. 3 with a cock 
whose paternal grandmother laid 242 eggs annually, his maternal grand¬ 
mother laying 234. The 12 hens of this flock laid 6129 eggs in 3 years, 
or 510 each in 3 years, and 170 per hen and per year. The three years' 
average of the best layer was 223 eggs. 

Of the hens composing flock No. 5, 46 laid on an average 162.2 
eggs; 28, or 60 % 150 or more eggs ; 15, or 32 %, laid 175 or more eggs. 

Results obtained in 6 years. 


Ordinary hens (unselected white Eeghoms) .... 
Progeny of ordinary hens X ordinary cocks .... 
Progeny of ordinary hens X selected cocks .... 
Progeny of ordinary hens X sons cf selected cocks 
Progeny of selected hens X selected cocks .... 


89 eggs annually 


96 » 

135 » 

138 » » 

163 » » 


The capacity of laying a large number of eggs is thus transmitted 
from mother to son and through the latter to his male and female offspring 
alike. 

If the hens do not belong to a good breed, a large production of eggs 
is not to be expected, no matter how much attention is given to the feeding 
of the birds, or the hygiene of the poultry-house, etc.; on the other 
hand if the bleed is good, success depends upon observing carefully the 
rules for rearing and keeping domestic poultry. F. D. 

623 - The Dryden Method of choosing Laying Hens. — The National Poultry Journal 
Vol, II, No. 56, p- 42. Westminster, 1921. 

Prof. James Dryeen has devised a method for the classification of liens 
as good, fair and bad layers. This method is based on the egg production 
ascertained by the use of trap-nests and by the study of the characters 
of the fowl. 

Hens that cease laying and moult in July-August are not good layers, 
the same may be said of pullets laying few eggs their first year ; such birds 
will not improve later and are therefore better eliminated. 

Should nest-traps not be available, omission of laying is shown by; 
1) shrivelling of the comb, wattles and auricles; 2) the narrow pelvis ; 
3) the contraction or induration of the abdomen ; 4) in breeds having 
naturally yellow skin and legs, like-the Iyeghoms and Plymouth Rocks, 
the brilliant hue of the legs and beak show that the hen has not laid for 
some weeks ; 5) moulting. 

In July, August and the beginning of September all fowls sfabuld 
be weeded out that: a) are in an advanced stage of moulting, the comb 
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and wattles being shrivelled ; b) have a contracted abdomen, or dry and 
wrinkled cloaca ; c) have yellow legs and beak. As a rule, symptom a 
is sufficient guide, but it is sometimes necessary to find it combined with b, 
in order to be quite certain ; c alone is not enough and this symptom must 
be associated with either a or b. 

By adopting this method it is possible to reduce by 20 % a flock of 
average fowls without lessening the egg production. 

The better the feeding and general conditions, the more certain are 
the results obtained, for scarcity of food or a change in diet or environ¬ 
ment may cause laying to cease, and make even a good layer begin to moult. 

If it is desired to make a still more rigorous selection and to keep 
only fowls able to lay 200 eggs a year, hens must be chosen, from Oc¬ 
tober 15 to November 15, which have not completed moulting, and poss¬ 
ess : 1) bright red wattles and comb, and quick eyes ; 2) very broad 
pelvic bones, and elastic caruncle and abdomen ; 3) pale legs, beak and 
cloaca, if the breed is one in which the skin and legs are naturally yellow. 
The present higher price of food renders the rigorous selection of the best 
laying hens more necessary and more profitable than before the War. 

624 - The Duck as an Egg-Layer. — Pinard, V., La Production des ceufs de cane in 

La Revue avicole. Year 32, No. 5, pp. 155-156. Paris, May 1, 1922.— The National 

Laying Test, in The National Poultry Journal , Vol. II, No. 99, p. 639. Westminster, 

April 28, 1922 

The value of the duck as a great egg layer capable of producing as 
many and even more, than the fowl, has only 7 been clearly shown of 
recent years. 

The results of the first egg-laying competition for ducks which took 
place in 1920-1921, at Bentley, England, and lasted for 48 weeks dating 
from October 22, are given in the following Table : 


No. 

of ducks 
at begin¬ 
ning 

Bucks 

that 

died 

Breed 

Eggs laid 

Totals 

Averages 

size 1 

size 2 

i*5 

4 

White Indian Runner . . 

16774 

48 

x6 822 

148.52 

70 

2 

Brown Runner ..... 

493 

60 

11 553 

168.XI 

10 

0 

Magpie. 

1 543 

4 

1547 

I54-70 

15 

O 

Buff Orpington. 

2538 

10 

2548 

169.85 

10 

2 

Khaki Campbell ..... 

1987 

8 

1995 

204.49 

* 220 

8 

Totals . . . 

34 335 

130 

34 465 




Eggs laid out of nest . . 

229 

I 

23 ° 




0 

34 564 

131 

34 665 

160.24 


The lot of 5 Khaki Campbell ranks first with 1211 eggs, or an average 
of 242. The second place was allotted to a group of brown and white 
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Runners with 1075 eggs. The duck that had laid most eggs (269), was a 
White Indian Runner : 26 ducks laid more than 200 eggs. 

The Khaki Campbells take their name from a lady who bred them, 
at Uley, Gloucestershire. They are the result of crossing Runners, Rouens 
and Orpingtons. The fact that there is also Runner blood in the two 
latter breeds explains why both are celebrated for large egg production. 

In the competition of 1921-1922, which began on October 21 and ir 
still in progress, all the competitors belonging to the Coaley Fawn, Khaki 
Campbell, Orpington and White and Fawn Runner breeds laid a great- 
number of eggs, the average being 75.73 per head for the 20 winter months. 

F. D. 

625 - Bee-Keeping in Rhodesia (1). — Ross, J. w., in The British Bee Journal Vol. .j, 
No. 2073, pp. 106-107* Eondon, 9 March 1922. 

The author alludes to the prevalence of wild bees in Rhodesia and 
describes his successful attempts at keeping and breeding them in a system¬ 
atic manner. 

The native bee much resembles the black bee of Scotland, but swarnn 
without forming a cluster. The insect is very active and is a good honey 
maker and defends its hive with much energy. It is, however, very ag¬ 
gressive, and is not affected by smoke. If disturbed during the day the 
insect becomes fnrious and stings everyone in the vicinity, and in con¬ 
sequence bee-keeping operations can be carried out only towards sunset. 
No bee disease is known in Rhodesia.. The importation of queen-bees, 
wax etc. is prohibited by Government. F. D. 

626 - Exparimental Centre in the Shetland Isles for rearing the Pure-Bred, Black* 
Scottish Bee. — The British Bee Journal , Vol. XI,IX, No. 2058, p. 563. London, De¬ 
cember 1, 1921. 

In view of the great difficulty in obtaining a pure breed of the native 
black bee, the Scottish Board of Agriculture has installed an apiary in 
the Shetland Isles, far from any other centre of bee-keeping. Experiments 
are being made there, and it is hoped that the Sbetlands will in time be¬ 
come a breeding centre for the supply of pure-bred, vigorous queen-bees*'. 

F. D. 

627 - The Melilots as Honey-Bearing Plants. — chapman, p. \\\, in The British Bee 
Journal , Vol. 4, No. 2064, pp. 10-11. London, January 12, 1922. 

The Melilots (Melilotus Officinalis with yellow dowers, M, alba with 
white flowers, and the variety recently isolated in the United States called 
Hubam clover, which is characterised by its extraordinary growth), are much 
valued as useful forage plants that will grow on any type of soil. The author 
has grown Hubam clover as an experiment at Wykeham Ranch, Enderby, 
British Columbia. This plant was sown on April 1, and on July 15 had 
attained the height of 1.20 m.; it was at that date in full flower. Towards 


(1} See R, February 1922, No. 195. (Ed,) 
(2) See R, April 1922, No. 415. (Ed,) 
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the end of September, it had grown to 2.40 m. and was still in flower and 
loaded with seed, having experienced no bad effects from the first light 
frosts. 

The flowers were continually visited by bees. F. D. 

628 - Bee Diseases in Michigan. — Kelty, B. H., in Agricultural Experiment Stalion , 
Michigan, Agricultural College, Special Bulletin, No. 107, 16 pp , figs 5 East Laiising, 
1921. 

This article gives a brief account, intended for the use of practical 
bee-keepers and the general public, of the diseases to which bees are subject 
and of the best means for their control. The following diseases are studied : 
American foulbrood due to Bacillus larvae ; European foulbrood caus¬ 
ed by B. pluton ; sac-brood, an infectious disease of the larvae due to a 
filtrant virus; nosema disease produced by Nosema apis; dysen¬ 
tery ; spring dwindling (high mortality occurring in the spring in old 
hives that have passed the winter under bad conditions) ; paralysis ; 
Isle of Wight Disease (1). F. D. 

629 - The Rearing of Reindeer in Canada (2).-— Watson, t. a., in The Agricultum 
Gazette of Canada, Vol. IX, No. 2, pp. 93-96. figs. 2. Ottawa, March-Apiil 1922. 

Towards the. end of October 1921, a herd of some 600 Norwegian do¬ 
mestic reindeer, was landed at Amadjnak (Baffin Island). The consignment 
had been sent by the Hudson Bay Reindeer Co., who intended to despatch 
more of these animals, in order to establish reindeer depdts at various places 
in the territory of North Canada, where they are to be reared for the but- 
•cher. Reindeer seem very suitable for breeding in large numbers in the 
great unproductive tracts of North Canada. They can be employed 
as draught animals and thus supply a need that has hitherto prevented 
the exploitation of these regions. 

Many successful attempts have already been made in the same direc¬ 
tion. In 1898, reindeer were introduced by the United States into the 
Yukon territory, and later into Alaska. F. D. 

FARM ENGINEERING. 

630 - Co-operative Societies for the Use of Machinery and Materials used in 
Mechanical Tillages, for the assistance of German Agriculture. — Schwaneckb, 

► in Deutsche Landw. Presse, No. 60, pp. 444-445. Beilin, 30U1 July, 1921, No. 61, 
pp. 452 - 453 . Aug. 3 1921, No. 62, p. 453 ., Aug. 6 1921. 

Even before the war agricultural specialists agreed that the product 
from the soil could be increased without much effort. 

In the present state of things it becomes a duty to increase production, 
but this will be attained by individual effort only in exceptional case, c . 
Table I compares the working expenses and capital required for a farm 


(1) See R . Julv 1921, No. 748 ; R. April 1922, No. 463. (Ed.) 

(2) See R. Oct. 1913. No. 1185 ; R. Oct. 1914. No. 931* (Ed.) 
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of 400 hectares (of which 56 % is under cereals, 18 % under root-crops, 13% 
under vegetables and fodder crops, 10 % under pasture and 3 % fallow) 

Table I. — Working expenses and capital required 
for a Farm of 400 hectares in 1912-1913 and in- 1920. 


1912-1913 | 

1920 



| marks 

1 % 

marks 

I % 

a) Working Expenses . 



1 

1. Management. 

5 OOO 

2.5 

18 OOO 

1 

1.8 

2, Wages of employees and servants .. 

IO 200 

5.1 

30 600 

3 *i 

3. Keep of draught animals. 

35 5 °° 

17.8 

177 500 

00 

cA 

w 

4. Workmen’s wages.. . 

15 500 

7.8 

77 5 00 

7.8 

Extras for work with machines. 

I OOO 

0.5 

5 OOO 

0.5 

5. Cost of machinery. 

16 800 

8.5 

84 OOO 

8.4 

6. Seed. .. 

12 300 

6.3 

71 OOO 

7 *A 

7. Chemical fertilisers .. 

19 400 

9.7 

238 OOO 

23*9 

Manure. 

15 40° 

7.7 

30 800 

3 *J 

8. Cost of tools..* . 

2 OOO 


5 800 

0.6 

9. Cost of buildings .. 

I 800 

0.9 

3 600 

0.4 

to* Taxes and insurance . 

4500 

2-3 

13 OOO 

1-3 

11. Interest on other than stock capital . 

16 450 

8.2 

86 200 

8.7 

Interest on stock capital .. 

35 000 

17.5 

70000 

7.0 

12, Unforeseen expenditure. . . 

7250 

3*7 

85 OOO 

8.5 

* Total working expenses * * • 

199,000 

100 

990,000 

100 

Expense per hectare . . . 

,497.50 

1 — 

2,490 

— 

b) Capital required , 




1 

A . — Stock capital : 





1. Estate capital: 





Land buildings . 

I 072 OOO 

81.3 

2 I44 OOO 

55*7 

B. — Working capital: 





1. Fixed capital; 





Live stock . 

36 OOO 

2.7 

360 OOO 

9*4 

Toots and machinery . 

55 800 

4*2 

558 OOO 

14*5 

2. Floating capital : 





Crops left on the land, provisions. ...... 

156 200 

x 1.8 

784 OOO 

20.4 

Total . . , 

1 330 000 

100.0 

3 840 000 

100.0 

[«*•] 


























AGRICULTURAL MACHINERY 


74 7 


for the years 1912-1913 and 1920. It shows that the greater increase' 
in prices apply to live-stock, wages, machinery and especially arti¬ 
ficial fertilisers. 

The statistics for 1907 (Table II) on the use of machinery show that 
this use may be greatly extended, and except for the introduction of median „ 


1907. Table II. — Agricultural machinery used in Germany 
based on the Official Estimate. 



Total number 

Percentages of machines employed 

Size 

of farms 

of farms 

Mechanical 

traction 

ploughs 

Seed drills 

Chaff 

Reap¬ 
ing ma¬ 
chines 

Potatoes 

Threshing 

maehines 


in existence 

broad¬ 

cast 

furrow 

cutters 

Plant¬ 

ers 

Dig¬ 

gers 

Steam 

others 


hectares 










2 

3 378 500 

0.001 

0.42 

0.15 

O.OI 

0.04 

0.002 

0.001 

2.xo 

1.32 

2-5 

1006280 

0.002 

T.56 

0.50 

O.II 

0.68 

0.006 

0.009 

12.70 

16.30 

5-20 

1065 540 

0.008 

8.25 

3.11 

o *39 

12.90 

0.029 

o -394 

xg.xo 

30.50 

20-100 

262 190 

0.X22 

28.00 

11.80 

1 2.30 

52.00 

0.330 

2.075 

26.30 

73.00 

100-500 1 

20070 

8.600 

64.00 

38.00 11.70 

82.00 

4.900 

5.300 

66.50 

41.30 

500-1000 

3130 

22.800 

78.50 

47.60 

13-10 

87.50 

10.000 

4.500 

90.00 

ax.6o 

IOOC 

370 

32.600 

77.50 

50.30 j 17.10 

89.00 

11.400 

8.450 

91.50 

26.20 

Total and ave¬ 
rages . . . . 

5 , 736,080 

( 0 . 052 ) 

3.61 

1.45 

0.25 

5.26 

0.046 

0.102 

8.56 

16.50 


ical traction ploughs, things have not improved during the war. The high 
price of machinery at present render its extended use very difficult. In 
Table III a comparison is made between the prices of machinery, coal, 
oil and other accessories in 1914 and 1920. 

In spite of the high price of machinery, every farmer can use it exten¬ 
sively thanks to the cooperative society. It is especially advantageous in 
the case of special machinery or that used in extensive production, as, for 
instance, mechanical traction ploughs, threshing-machines, provincial 
railways, etc. 

vSimple machinery and that in ordinary use, such as horse-ploughs, 
harrows, rollers, clod-crushers, etc. may be acquired by each farmer. The 
other machines: fertilising, seed-drill, binders, but especially horse-ploughs, 
steam-threshers, live-stock weighing-machines, provincial railways, etc. 
will be used advantageously by co-operative societies. 

The author compares the cost-price of the work done by several mach¬ 
ines on a farm of 20 hectares and on one of 400 ha. ; from which he 
concludes that for small farms it is necessary to co-operate for the use 
of machinery. 

The author especially deals with co-operative societies for the use of 
threshing-machines and of mechanical traction ploughs. Up to the 1st 
January, 1919, 667 societies were registered in Germany for the use of 
threshing-machines and mechanical traction machinery and ploughs. 
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Table III. 


Machinery and accessories 

1914 

1920 


marks 

marks 

Plough, with 25 cm. fore carriage .. 

50,00 

850.00 

Steam plough with two engines, 12 HP. 

56,000 

590,000 

Motor Plough, 50 HP. 

18,000 

150,000 

Fertilising machine, 3,75 m. .. 

450 

5.300 

Sower in furrows, 3,75 m. .. 

800 

13,000 

Sower in furrows, 2,00 .. 

420 

5,400 

Chaff-cutter, 2,00 m... 

245 

3,100 

Haymaker, 2,00 m.. 

200 

2,900 

Horse-rake, 2,4 m. . 

135 

2,100 

Reaper-binder .. 

95 ° 

10,000 

Steam threshing-machine with press-binder, 10 



HP. 

r 4 , 5 0 ° 

22,000 

Screen {with cylinder). 

400 

6,500 

Potato-digger. 

300 

3,900 

Potato-screen, 30 quintals per hour. 

100 

1,250 

Portable engine, 10 HP. 

4,600 

82,000 

Benzol-motor, 2-3 HP .. 

850 

10,000 

Benzol-motor for plough, 50 HP .. 

4.800 

40,000 

Electric motor continuous current, 220 volts, 5 HP, 



1300 revolutions, accessories. 

500 

12,800 

Electric motor, intermittent current, 220/380 volts, 



20 HP, 960 revolutions, accessories.. 

1,300 

32,000 

1 

Pit coal, per 10a kg.. 

1.80 

25.00 

Benzol, per 100 kg.. 

22.00 

550.00 

Lubricating liquids, per 100. kg. 

50.00 

t 500.00 

Garniture, per kg. .. 

1.10 

22.00 

Driving-belts. 

8.00 

320.00 

Electric currerit per HP per hour, for power. . . 

0.18 

1.35 

Electric light current per HP per hour. 

°- 5 ° 

2.85 


The threshing-societies have been established longer than the others. 
The steam-ploughing associations come next, their number in 1919 being 52. 

Ploughing by mechanical traction, tractor, or motor-plough, has scarce- 
cely developed under the form of co-operative societies, for the first re¬ 
sults were not very satisfactory. The author attributes this to lack of 
organisation and defective exploitation ; and considers that the societies 
might suceed if established on a sound and firm basis and managed by 
a capable staff. G. B. 

631 - Sehmidt Tractor, specially constructed for Marshy Ground. — ■ Deutsche Lantiw. 
Presse, No. 35; p. 269. Berlin, 4th Hay 1921. 

The wheels are placed inside the chassis in order to reduce its width. 
Each driving-wheel is formed of two narrow discs joined by two cross pie¬ 
ces. Two skeleton wheels are thus formed which can also be united so 
as to form a single driving-wheel. G, B. 
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€32 - Apparatus for extracting Oily Matter by Ethyl Trichloride. — Bonnet, j. (p ru - 
fessor of oleoculture at Marseilles), in Bulletin tnmestnel de VOffice regional cu^ncole m> 
Mtdi, No. 1, pp. 11-23. Marseilles, January 1922. 

The author uses non-inflammable, incombustible and inexplosive ethyl 
trichloride. He gives the characteristic qualities of this products and it 1 - 
current market price. As it is sensitive to light it should always be stored 
in metal receptacles underground, care being taken to cover it with a layer 
of water 0.25 m. to 0.40 m. to prevent evaporation. 

On being brought into contact with a substance containing oil when 
the substance is almost dry and at a favourable temperature, the ethyl 
trichloride after two or three hours absorbs all the oil contained in the sub¬ 
stance. 

The mixture of oil and solvent is conveyed into an apparatus called 
the «distiller», into which dry, superheated steam is introduced ; the 
trichloride distils at 85° and, after passing through a refrigerator, is collected 
in a receptacle intended for that purpose. When the oil has been extracted 
from the substance, the latter is subjected to a jet of steam which drives 
out the remaining solvent, all of which is thus recovered. 

The oil is collected from below. 

The process is simple and may be carried out by one operator. 

The apparatus includes : 1) a fruit-stone crusher (2 toothed rollers) 
2) a dryer; 3) a boiler of 15 to 20 sq. m. capacity to supply* the steam; 
4) two extractors of 500 to 600 kg. each : the substance is placed on a grating 
covered with a thick mesh and is fed from above ; underneath is an open¬ 
ing for ejecting the waste substance ; 5) the distiller with its accessories 
(levels, projectors, etc.) ; 6) a multiple refrigerator connected with the 2 
extractors and the distiller. As soon as one of the extractors is full, the 
solvent is introduced ; the other extractor will not be filled with solvent 
until the oil has been extracted from the substances in the first. 

After 2 to 3 hours, fresh solvent is introduced into the first extractor ; 
this, being denser than the mixture of oil and solvent, forces the latter into 
the distiller ; steam is brought into action and the distiller is then emptied ; 
it will be refilled from the extractor while the process of extraction is going 
on in the latter. Fresh solvent is then introduced into the first extractor 
and the solvent is driven into extractor No. 2 ; in this way, any oil still 
remaining in the substance cannot be lost. The solvent in contact with 
the exhausted substance is ejected directly into the solvent receptacle. 

To recover the traces of solvent in extractor No. x, it is connected with 
the boiler ; the steam carries off all the trichloride remaining. At the same 
time, the operation already described recommences with extractor No.' 2. 

The apparatus (1) can extract oil from 2500 to 3000 kg. of matter 
per day, the loss of solvent being 15 litres per 3000 kg. 2 HP are necessary* 
for the solvent pump, the crusher and the dryer. * The apparatus is strongly 
put together and can be placed anywhere. It may be used equally well 
for extracting oil from olive-stones as from grape-seeds. In the latter 
case a seed crusher is necessary. P- C. 


(1) See also R, Sept* 1916, No, 1006. (Ed.) 
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633 - Relation between the Nitrogenous Substances in Barley and the Value of Barley 
ill Brewing. — Hulton, H. K., in The Institute of Brewing, Research Scheme, 
v. NX VIII, snpp. to No. 1, pp. 33 - 143 , Bibliography. Eonclon, 102a. 

Critical review of the scientific literature extant on the question of 
the nitrogenous substances in barley as related to its value in brewing, 
from the following points of view : 

1) Connection between the percentage of nitrogen and the size of 
the grain ; 

2) Connection between this percentage and the quantity of extract 
of malt; 

3) Connection between this percentage and the nature of the extract 
of malt; 

4) To what extent is the presence of nitrogenous matter in barley 
connected with the properties of this cereal for brewing ? 

5) Up to what point is the nature of nitrogenous matter related to 
the value of barley as raw material used' in brewing ? 

In summarising the results arrived at in this review, the following 
points become evident : 

Factors which contribute to the 'production of barley contaning a High per¬ 
centage of nitrogen : ripening too quickly or too slowly; warm, dry season ; 
sowing too thinly, resulting in insufficient root competition soil too rich or 
heavy; excessive use of nitrogenous fertilisers, separate or mixed; 
large, heavy grain; genetic character of richness in nitrogen. Some of 
these factors may be eliminated ; others, such as those dependent on the 
weather, for instance, cannot be avoided. 

Properties usually inherent in barley containing a high percentage 
of nitrogen : abundant shoots; small quantity of extract of malt ; 
defective ripening; grain hard; weight per volume low; tendaney 
to heating and heavy loss during malting; slowness in malting ; high 
percentage of nitrogen in the malt produced high percentage of non-coa¬ 
gulating proteins in the must ; tendaney of the beer after brewing to be 
cloudy; tendaney to permanent froth on the beer; low proportion of 
grain as compared with straw. 

All these characteristics, are, generally speaking, undesirable, and might 
justify one in taking as a criterion, the nitrogen content of barley when 
estimating its value, and this rather from the malster’s than the brewer's 
point of view. But the method to be followed in cultivation is that of 
selection after determining : 

1} The desirable qualities in barley * for malting and brewing ; 

% 2) which among these qualities are definitely mendelian, so as tc. 
permit of selection by means of pure growths and by crossing. 

In any case, all research on this subject should be directed towards 
quantity of output. 

G. A, B. 

{653] 
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634 - Utilisation of Tobacco Waste in the Manufacture of Nicotine Extracts and for 
Fertilising Purposes. Experiments in South Africa, — Smit, b. j. 5 in journal ot 
the Department of Agriculture, Union of South Atrica, Vol. IV, No. 3, pp 267-271. Pre¬ 
toria, March 1022. 

At the present time, tobacco growers in South Africa are much concern¬ 
ed with the profitable disposal of their crops and have consequently turned 
their attention to the question of the utilisation of tobacco waste i. e. 
tobacco unsuitable for pipe and cigarette. 

The author has made a series of detailed analyses of 36 samples of 
tobacco obtained from different localities, and the tables demonstrate the 
percentages of nicotine content and fertiliser constituents covering a wide 
range, also the quantity of tobacco required per gallon of extract and the 
value of the fertilisers per ton. 

The analysis shows that the nicotine content in the air-dried samples 
varies from 0.41 % (lowest grade Vredefort) to 5.98 % (strong good leaf 
Nelsprait), with an average value for the 36 samples of 2.52 %, and from 
the fertilising standpoint, the potash content varies from 0.15 to 7.36 % 
(light Vredefort leaf) light strength, average 4.66 % 2nd crop Piet Petief. 

From the analyses taken as a whole the following interesting deduc¬ 
tions have been made : 

One gallon of tobacco extract with specific gravity 1.35 weighs 13.5 lb. 
and contains 1.08 lb. nicotine. In order to obtain say 1.08 lb. from a sample 
containing 2.20 % nicotine, 49.09 lb. of tobacco will be required and at 
3d. a lb, the cost of tobacco with be 12s 3d. The cost of extraction increases 
as the nicotine content of the tobacco decreases. For instance with ex¬ 
tract containing 7 y 2 % nicotine, retailed at from 26s. 6 d. to 28s. 6 d. per gal¬ 
lon the cost of tobacco varied from as, 5 d, (requiring 38.3 lb. per gall, of ex¬ 
tract) to as much as 48s. 6 d. (requiring 77.1 lb. per gall.). This calculation 
is based on the assumption that all the nicotine in the tobacco is removed, 
although in practice, allowance should be made for the small quantity 
which probably remains in the leaves. 

With regard to the fertilising value of tobacco waste, it is considered 
that this material should prove to be of excellent value to such crops as 
potatoes ; the potash content is exceptionally high. It will be necessary, 
however, to establish a new process of extract manufacture, as at present 
the extraction of the nicotine with hot water, results in the removal of most 
of the fertiliser constituents and the residue has little value. It should be 
considered, however, that the tobacco plant removes comparatively large 
amounts of plant nutrients from the soil (xoo lb. potash, 50 lb. nitrogen 
and 6 lb. phosphoric oxide), and whenever possible, therefore, it is dis¬ 
tinctly advisable to utilise the tobacco offal on the land. The analyses 
of the samples taken show the advantage attached to this proceeding and 
an economically sound solution as to the extraction of nicotine without 
detriment to the plant constituents would undoubtedly prove of great 
benefit to tobacco growers. An analysis was made of a sample of tobacco 
before and after extraction by the present hot water method, and the loss 
is striking viz. potash 93.3 %, phosphoric oxide 53,6 and nitrogen 20.3 % fc ; t 
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It would certainty be unwise to grow the plant solely for use as u 
fertiliser, but the information furnished with regard to the evident valve 
attached to the offal, combined with the analyses recorded, throw light on 
a question having an important bearing on the industry. M. ty. Y. 

635 - Some Factors affecting the Quality cf ripe Olives sterilised at high Tempera¬ 
tures. — Crttess, W. V*., in College 0/ Agriculture, Agricultural Experiment Station , 

Berkeley, California, Bulletin No 333, pp. 221-230, figs. 2. Berkeley, Ocl. 1021 

At the beginning of the olive canning season in California (1920-21) 
it was found that the olives had become softened and had acquired a dh - 
agreeable scorched flavour as a result of sterilisation at 240-250 F. There 
was a distinct variation in behaviour in different cases. The investigations 
reported were undertaken in an attempt to determine the causes of the ob¬ 
served differences and extended over two canning seasons. 

From the experiments conducted, it was concluded that the develop¬ 
ment of scorched flavour, bitter almond odour, and excessive softenirg 
was due to a certain extent to insufficient lye treatment or excess alkaii 
in the fruit. It was found, however, that property pickled olives retain 
their superior qualities when sterilised at 240 0 F for 60 minutes. The Ca¬ 
lifornia State Board of Health has recently inaugurated a regulation de¬ 
manding that this method be adopted. Rapid chilling of the can and contents 
to room temperature immediately after sterilisation is considered de¬ 
sirable in order to prevent prolonged action of the heat. On the other 
hand about 10 % of the fruit s’oftened to a marked degree when heated at 
2500 F for 40-60 min. and to 240° F for 60 min. ; and olives heated to 
250° F for 15, 30, 40 and 60 min. and to 240° F for 30-60 min. had a 
marked scorched flavour. However, after one months storage the scorched 
flavour appeared to be greatly diminished. 

The Manzanillo olive especially when very ripe was more subject 
to damage in flavour and texture at 240° F than the Mission, Sevillano ard 
Ascolano varieties. Brine of 5 % salt (20° salometer) is recommended for 
shipment purposes, and one of 10 °/ 0 salt (40 0 salometer) for conservation 
in the factory for long periods. Fong storage in dilute brine should be 
avoided, although it appears that storage in strong brine for several days 
followed by canning in very dilute brine or water, makes the texture of the 
fruit more resistant. 

Olives retained their colour more satisfactorily in lacquered cans than 
in plain tin cans which had a distinct tendency to bleach the fruit. 

Acidification of the brines is not advised as it causes more serious chan¬ 
ges in the quality than occur when the non-acidified pickled fruit is steril¬ 
ised at 240° F for 60 minutes. M. F. Y 

636 - Rubber Latex for Paper Making. - Kaye, f. (college of Tectaofcsy, roncteun 

m The Ruhhev Voh *LNo. 9, p.465. and Vol. 131 , No. 2, pp. 67-6S. Echelon, 

Nov. 1921, and April 1922. 

The possibilities of the utilisation of rubber latex for the manufacture 
of paper has aroused considerable interest. The author has invented a 
process for mixing the latex as it comes from the tree with the pulp from 
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which paper is made, and has experimented with several kinds of fibre, the 
results indicating that the hydration of fibre is modified and stimulated 
by the action of the latex. Both the material condition and physical 
qualities of the fibres are improved and strengthened. 

After thoroughly mixing the latex with the pulp, which may be done 
in the beater, a coagulative agent is then added (acetic acid, formic acid, etc. 
may be used). The nature and quantity of this agent will vary with the 
nature of the latex employed. Following the coagulation, the ordinary 
system of paper making is adopted. 

According to reports received, a very satisfactory paper has been manu¬ 
factured by this process, using the latex of Hevea brasiliensis, and contain¬ 
ing from 0.5 % to 5 % of rubber to the weight of dried paper ; much more 
resinous latices have been successfully used to produce papers for special 
purposes, containing as much as 10 % coagulative material. As the quality 
of the paper is evidently improved by this process, the time of beating, 
may, in many cases, be considerably shortened, thus reducing the cost 
of manufacture. 

An interesting table gives comparisons of papers produced from fibres 
without and with rubber latex. Amongst the list are noted : 


Pibra 

Without latex ! 

With latex 

Folding 

resistance 

Bursting 

strength 

Folding 

resistance 

Bursting 

strength 



lb. 


lb. 

Cotton waste. 

220 

31 

I 300 

40 

Cotton Enters fibre. 

99 

30 

6 625 

53 

Sisal hemp . i 

700 

32 

8 000 

40 

Id. 

927 

41 

3 100 

52 

Manila hemp (old rope)...... 

726 

41 

24 000 

; 60 

Jute (waste). 

330 

30 

2 125 

i 54 

Waste flax.. 

38 

25 

800 

! 40 

1 


Bursting strength = lb. per sq. inch, calculated to a thickness of 0.1 mm. 


The rubber does not appear to have any deleterious effect upon the 
colour of the finished material. Experiments with cotton linen, bleached, 
sulphite, bleached esparto, bleached straw, and bleached bamboo have 
proved this statement. In addition to this, the texture is improved. 
It has been found also that paper containing rubber latex is rendered 
more waterproof, and is likely to prove very suitable for loading purposes. 
Experiments are being conducted in this respect. In any case it appears 
certain that latex paper will be valuable for many purposes. 

As regards , the economic value and costs attached to this process, 
the practical commercial experiments made up till the presenthave shown 
that the labour costs etc. are negligible. Till the latex is more or less 
standardised on the plantations, the amount of rubber in the latex in each 













INDUSTRIES 
DEPENDING 
ON ANIMAL 
PRODUCTS 


754 PAPER MAKING — INDUSTRIES DEPENDING ON ANIMAT PRODUCTS 


delivery can be determined by pouring a limited quantity of the latex 
into methylated spirit or acetone and then drying and weighing the solid 
coagulum. The actual cost of latex will naturally be controlled by the cur¬ 
rent price of rubber, freightage, etc. but it is estimated that the cost of the 
latex for a paper to contain 0.5 % of rubber would be 12 to 18s. per ton 
of paper made. 

By using very strong fibres, such as Manila hemp, sisal hemp, jute, etc. 
and using higher percentages of rubber, say up to 20 % or more, the author 
considers that products can be made to take the place of leather for many 
purposes. Linoleum substitutes can be made cheaply and abundantly 
on a paper making machine by using mechanical wood, waste paper and 
various other fibres, with loading material and increasing the quantity of 
rubber latex. Recent experiments have shown also that many kinds of 
asbestos goods, such as high pressure packing can be made more cheaply. 

Experiments on a commercial scale have been made already in certain 
paper mills in England and further tests are to be made shortly with a 
view to the importation and utilisation in the near future of large supplies 
of latex for use in the paper industry. 

M. L. Y. 

637 - Investigations on Milking Machines: their Efficacy, Advantages in Labour 
Saving, and their Sterilisation. — I. Woll, f. w., investigations with Milking 
Machines, in California University Aricultural Experiment Station , Bulletin. 311, pp. 31 -3 ; , 
3 fig , Berkeley, 1919. —II. Riddel, F. T., Machine versus Hand Milking, in Michigan 
Agricultural Experiment Station, Quarterly Bulletin, v. 1, No. 4, pp. 163-16 < r . East 
Tansing, 1919. —III. Breed, R. S., Methods of Caring for Milking Machine Tubes, in 
Journal of Dairy Science , v. V, No 1, pp. 102-109, bibliography of 15 works. Bal¬ 
timore, Jan. 1922. 

I. — Efficacy of mitking machines. — Part of the herd of the 
((College of Agriculture” of the California University was milked by 
hand and a part by machine and on correcting the figures of the actual 
yield so as to make them correspond to that given entirely by 5.year old 
cows, 153 kg. 29 ± 3-68 was shown as the average annual production of 
butter for cows milked by machine and 160.07 ± 4.67 for those milked 
by hand. 

As the probable error in calculation, must have been comparatively 
great, the difference cannot be attributed to methods of milking. 

The correction of the figures of the actual yield was made by increasing 
the yield by cows of less than 2 y 2 years at the beginning of the milking 
period, by 30 % ; that of cows between 2 l / 2 and 3 years by 24 % ; and for 
each successive increase in age of 6 months by progressively decreasing 
percentages (18 — 15 — 8 — 5). 

II. — Labour emptoyed in machine, as compared with that in 
hand mitking — The data relating to the labour required in hand unci 
in machine milking are taken from 93 farms in.the Michigan districts 
where the condensed milk industry is very important. These data are 
summarised in the annexed Table. 
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Labour needed for machine as compared with that for hand milking , 
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Average for all the herds. 

Average for the herds containing up 

to 

5* 

18,2 

57-9 

13.4 

71*3 

2 .II 

0.46 

2*57 

15 cows... 

Average for the herds of more than 

15 

U 

13.1 

65.2 

14.7 

79.9 

2.30 

0.48 

00 

N 

cows .. 


34 

20.8 

55-6 

13.0 

68.6 

2.05 

0.46 

2.51 

and Milking: AU the herds. . 

• • 

42 

13.6 

89.2 

XI. 2 

100.4 

2.78 

o.35 

3-13 


III. — Sterilisation op the milking machines. — Owing to the 
fact that those who use mechanical milkers often do not know exactly 
how to sterilise them, and the neglect of the makers to give instructions on 
this subject for the machines they sell, large quantities of milk have been 
produced in the United States containing an excessive number of micro¬ 
organisms. Partly for this reason and partly on account of the return to 
the country of more abundant labour, hand milking is again competing 
seriously with machine milking in the States. 

It has been absolutely proved that the chief source of the bacterial 
contamination of milk is the dairy utensils with which it is brought into 
direct contact (i). The best means of avoiding this is to carry out thor¬ 
ough sterilisation of all parts of the apparatus. These methods have been 
proposed, a) by heat ; b) by chemical agents ; c) by cooling. 

The first is very efficacious, provided it is done with boiling water 
or steam, but has the disadvantage of spoiling the rubber parts of the ma- 


(x) M. V. Prucka and II, A. Harding (Elimination of Germs from Dairy Utensils (i) by 
Rinsing; (2) by Drying in Sun and Air, it) Illinois Agricultural Experiment Station Bulletin 230, 
pp. 139-168, Urbana, 1920) have proved by experiment that the chief causes of the bacteria 
contamination of milk are the dairy utensils and not the air, the construction of the 
stable, or the way in which the ordinary work of the stable and the dairy is carried out. 
Washing the cans in hot water and drying them in the sun bottom upward is a very effectual 
means of destroying genus especially when done by machinery. A hot solution of soda 
quickly loses its germicidal power through neutralisation and cooling, if passed from one can 
to the other. — J, J. Hooper and J. W. Nutter (The Production of Cream Milk at the 
Kentucky Agricultural Experiment Station, in Kentucky Agric. Exp. Sta, Circular , 24, 
15 pp. 12 fig. Lexington, 1920) report that at the Kentucky Agricultural Experiment Station 
unboiled milk containing only a - very small number of bacteria has'been produced and 
sold, by means of: cooling the milk just taken from the cpw; carefully sterilising the uten¬ 
sils after washing and again before using them ; simple, but not primitive apparatus, and 
the elimination of milk coming from inflamed, mammals. (Ed.) ' . “ ■ \ 
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chine. This has been remedied by making rubber tubes which remain 
unharmed by this mode of sterilisation, but only with partial success as 
legards those parts which must necessarily be “estampees” of solid ma¬ 
terial. 

As chemical agents the following have been suggested : A solution 
of boric acid, slaked lime, formaldehyde, a solution of common salt, soap 
powder, etc. It has been observed that the most effective of these is com¬ 
mon salt, but it has the disadvantage of corroding certain metallic parts. 
Ruehee, Breed and Smith (New York Agricultural Experiment Station , 
Bulletin 450, 198) have proved that the micro-organisms which live in brine 
cannot thrive in milk and vice-versa. Wing (Cornell University Agricul¬ 
tural Experiment Station. Circular 18, 1913) has proved that brine can 
be easily and efficaciously sterilised by the addition 0+' hypochlorite ; the 
mixture, solution of common salt + hypochlorite, therefore, will be found 
to be a really effective means of chemically sterilising those parts of the 
milking machine which are not proof against heat. 

The third method has been used with success by several breeders of 
New York State, where cold springs abound. It is rather a preventive 
measure, and consists in rinsing, between two milkings, the tubes and re¬ 
ceptacles of the milking machine by passing cold water through and over 
them. To be effective, the water should be at a temperature below io° C. 

F. D. 

638 - Investigations on the Chemistry of Milk and Dairy Products, made in the United 
States. — I. Palmer, L- S., The Preservation of Milk for Chemical Analyses, in Uni¬ 
versity of Missouri . College of Agriculture , Agricultural Experiment Station , Research 
Bulletin 1X0.34., 31 pp., bibliogr. of 26 works. Columbia Missouri, 1919 — II. Palmer, 
L-S., The Chemistry of Churning, Ibid., Bulletin 163, pp. 40-4 x, 19x9.—III. Suppler, 
G. C., The Lecithin Content of Butter and its Possible Relationship to the Fishy 
Flavour, in Cornell University, Agricultural Experiment Station, Memoirs 9, pp. tow 51, 
1 pi. Ithaca, N. Y., 1919. —IV. Cusick, J. T., Phosphorus in Butter, Ibid., Memoir ;.n, 
pp. 159-187, 1920. — V. Hepburn, N. W., A Modified Babcock, Method for Determining 
Fat in Butter, Ibid ; Memoir 374pp. 669-690, 1920. —VI. Suppler, G. C. and Beu.xs, B, } 
Fat Analysis of Milk Powder’ in Journal of Dairy Science, v. V, No. j, pp, 39-50, 
bibliogr. of 8 works. Baltimore, Jan. 1922. 

I. —■ The PRESERVATION OF MILK FOR CHEMICAL ANALYSES. — De¬ 
tailed investigation as to the effect of various factors on the preservation 
of milk for chemical analyses ; it treats of : quality and quantity of the 
preservative ; temperature during preservation, development of micro¬ 
organisms before the addition, of the preservative ; quantity of air in contact 
with the milk ; relative importance of bacteria and enzymes in the decompo¬ 
sition of milk; minimum quantity of .best preservative to use. 

Of the antiseptics tested (formaldehyde, corrosive sublimate, bichro¬ 
mate of potassium, sulphate of copper, thymol, toluol), formaldehyde is 
the best because it causes the fewest alterations in the milk constituents. 
The author has devised the following method, which permits of the milk 
being preserved unaltered for analysis for several weeks. 

Carefully stir the sample of milk which has just been taken from the 
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cow; measure out exactly i litre and then to 1.5 to 2 cm of formalin 
(containing approximately 40 % of formaldehyde), place in a bottle, 
preferably sealed, sufficient to fill about 9 / 10 of the bottle ; cool rapidly 
to 8-10° C or under and keep the milk at this temperature until it is an¬ 
alysed. 

II. — The chemistry of churning. — The microscopic examination 
of butter made from cream coloured with Sudan III and fuchsine confirms 
Fischer’s theory that churning is the transformation of an emulsion of 
fatty matter contained in a hydrated colloid (cream) into an emulsion of 
hydrated colloid contained in fatty matter (butter). 

III. — The LECITHIN CONTENT OF BUTTER AND ITS POSSIBLE RELATION¬ 
SHIP to the fishy flavour. — If trimethyfamine be added to cream or 
to butter before preparation, the butter when made has a fishy flavour 
(See R. Sept. 1913, No 1087). In commercial butters having a fishy 
flavour, the author has noticed (by means of a special micro-reaction) 
the presence of trimethylamine. The hypothesis that the characteristic 
flavour caused b} 7 this alteration is due to the presence of trimethylamine 
arising from the decomposition of lecithin is therefore correct. The pre- 
: ence of the latter has been observed by the author and by J. T. Cusick, 

In order to ascertain the biological conditions which produce the fishy 
flavour, samples of cream are inoculated with micro-organisms isolated 
from butter having a fishy flavour, especially when Bacterium ichtyosmius 
Hammer or some other micro-organism not identified had been inoculated. 
B. ichtyosmius decomposes the choline (a lecithinic base) and sets free 
trimethylamine. The action of specific bacteria is therefore sufficient, if 
not necessary, to produce trimethylamine in butter. 

XV. — Phosphorus in butter. — The pasteurisation of cream 
renders the organic components of phosphorus more soluble, so that they 
are lost in churning. This loss (in freshly made butter) is greater in the 
case of ripe creams than in that of fresh creams, whether pasteurized 
or not. After storage for 15 months the greater paid of the soluble organic 
phosphorus is transformed into inorganic phosphorus. Butters made from 
lipe cream, pasteurised or otherwise, had a tendancy to retain more soluble 
organic phosphorus than the others. About s / 3 of the total amount of 
phosphorus in the cream remains in the buttermilk and only 25 % passes 
into the butter ; the difference is lost in the water used in washing and in 
that which drains from the salted butter. 

V. — A MODIFIED BABCOCK METHOD FOR DETERMINING FAT IN BUTTER. 

— Hepburn has compared the Babcock container for samples of 6 gm. 
and that for samples of 9 gm. for determining fat in butter. The difference 
observed in the results thus obtained is slight and quite negligible in prac¬ 
tice. For this reason the author advises the use of a container for 9 gm. 
on the grounds of convenience. 

VI* Fat analysis of milk powder. — The Association of Offi¬ 
cial Agricultural Chemists has not yet indicated an official method for de¬ 
termining fat in milk powder. The Roese-Gqttlieb method’ however, 
is generally considered to be the best for this purpose, though numerous 
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modifications of existing methods have been proposed. Suppi.ee and 
Beeeis have submitted several to comparative tests and have obtain¬ 
ed results from which they draw the following conclusions : 

1) Normal variations in results obtained should not exceed 15 % 
of the powder analysed. 

2) The diminution of fat content ( % of the powder analysed) in 
old powders is only apparent : it is due to moisture absorbed by them. 

3) The method by simple extraction with ether gives results 25 % 
inferior, on an average, to those obtained with the R0ESE-G0TTTIEB (Mo- 
jonnter) method. 

4) The Redmond modification of the Babcock method by centri¬ 
fuging, does not give reliable results. 

5) The Roese-Gotteieb method modified by making the extraction 

with an acid instead of an alkaline medium, generally gives better re¬ 
sults. D. 

639 - Investigations on the Bacteriology of Milk and Dairy Products (1), made in 
recent Years in the United States. —1. baker, f.c , brew, j. p. and conn, ii. j., 
Relation between Tactic Acid Production and Bacterial Growth in the Souring of Milk, 
in New York Agricultural Experiment Station, Technical Bulletin 74, 24 pp,, tigs 5 Ge¬ 
neva, 1919. — II. Breed, R. S. and Stocking, Jr., The Accuracy of Bacterial Counts- 
from Milk Sample*, Ibid., Technical Bulletin 75, 97 pp., 1920. —III. Jensen S. O . The 
Tactic Acid Bacteria, in K. Dansk Vidensk Selsk. Skr, Naturvidensk, og Math . Afd„ 
series VIII, vol. V, No. 2, pp. 81-196, 51 pL, 1919; summarized in Experiment Station 
Record , v. 43, No. 7, pp, 6S0-681. Washington, Nov. 1920, — IV. Hammer, B. W., 
Studies on Abnormal Evaporated Milk, in Iowa, Agricultural Experiment Station f 
Research Bulletin 52, pp. 187-198, 1919. — V. Hammer, B. W., Studies of Formation 
of Gas in Sweetened Condensed Milk, Ibid., Research Bulletin 54, pp. 211-22*>, 
figs., 2 1919. — VI. Hammer. B. W. and Bailey, D. E., The Volatile Add Production 
of Starters and of Organisms Isolated from them, Ibid., Research Bulletin 5?, pl>. 222- 
246, 1919. — VII. Hammer, B. W., Bacteriological Results obtained in Practice 
with Vat Pasteurization and with one of the Final Package Methods, Ibid., Bulletin roo, 
pp. 150-158,1919. — VIII, Experiments with Dairy Produce, in Wisconsin Agricultural 
Experiment Station , Bulletin 319, pp. 43-44, Madison, 1920. — IX. Keeping Quality *»f 
Buttex, in Minnesota Agricultural Experiment [Station Report 1910, pp. (4-is, SI 
Paul, 1920. — X. Dairy Products, in University of California, Col hr e of Agriculture, 
Agricultural Experiment Station, Report 191 9, pp, 76-77. Berkeley, 1920. — XI. Idem, 
Ibid., Report , 1920, pp. 72-74, 1921. — XII. Aucker G. J. The Microscopic vStudy 
of Bacteria in Cheese, in New York Agricultural Experiment Station, Technical Bulletin, 
No, 87, 11 pp., bibliogr. of 12 works. Geneva, Oct, 1921 —XIII. Redfield, H. W., 
The Determination of Yeasts and Oidia in Cream and Butter, in Journal of Dairy 
Science , v. V, No. r, pp. 14-21, bibliogr. of 12 works. Baltimore, Jan. 1922. 

I. — ROTATION BETWEEN TACTIC ACID PRODUCTION AND BACTERIAT 

growths in the souring op mitk. — Two samples of pasteurized skimmed 
milk, containing a small number of bacteria, and from the same cow, were 

(x) See T\H. Eckles, Valuable Bulletins and Circulars for the Dairy Parmer and the 
Manufacture^ of Dairy Products, in University of Minnesota, Agricultural Extension Du 
vision, Specg Circular 2, 4 pp. St. Paul, 1919. — Bibliogr, including especially the Works 
ol the Department of Agriculture and Agricultural Experiment Stations in the United 

(Ed.) 

i$3S.-$S9] 
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inoculated each with a different culture of Streptococcus lacticits and incu¬ 
bated at 25 0 C. The estimations of sourness and the bacterial count were 
performed at half hour or one hour intervals 15 hours.after inoculation. 
In one case there was approximately the expected increase in the number of 
bacteria (double for each generation), but in the others the speed of multi¬ 
plication was much slower and remained fairly constant during the whole 
period of systematic observation. The quantity- of acid produced was 
approximately in proportion to the number of bacteria present. In 
a vigorous culture a single cell produced 5 X 10- and io- 10 x io- 10 milli¬ 
grams of lactic acid per hour. 

II, — The accuracy op bacteriae counts prom miek sampees. — 
By means of 3 parallel series of bacteriological analyses of milk, the authors 
have observed a close agreement between the number of isolated groups 
of micro-organisms (“ clumps ”) of one or several species, counted directly 
under the microscope or on the agar plate. 

In the isolated groups the average number of individuals generally" 
varied between 2 and 6, but sometimes, when there were streptococci, it 
was much higher., 

The bacterial count on the plate does not represent the total number 
of bacteria present, as the isolated groups of micro-organisms ( <c clumps ”) 
are very incompletely broken up in the process, usually employed for 
diluting liquids. 

III. — The eactic acid bacteria. — Monograph in which the 
cultural characters and sources of energy and food used by the specie^ 
in question are especially shown. It is based on 10 years work 
and on the culture of 330 stocks isolated from milk and dairy products, 
excrements and vegetable matter. 

The lactic acid bacteria are considered by the author to be a group of 
non-motile, rod-shaped or spherical forms producing no spores, gram pos¬ 
itive, deprived of catalase and which ferment, producing chiefly lactic acid. 
The 'dextrorotary or levorotary optic activity constitutes an important 
diagnostic character, as the optic properties are not influenced by the 
quality of the sugar fermented. Five genera ( Thermobacterium , Strepto- 
bacterium , Betabacterium , Streptococcus and Betacoccus) comprising 22 
species, are known to be true bacteria producing lactic acid, and two ge¬ 
nera ( Microbacterium and Tetracoccus) are very analogous forms. 

The true lactic acid bacteria are incapable of decomposing amino- 
acids not in combination and comparatively few have a marked proteolytic 
action. The coccus which decomposes casein, does this slowly and forms 
peptones ; these are then broken down amino-acids, but the rod-like forms 
which decompose casein set free the mono-amino-acids from the casein 
molecule without a preliminary formation of peptone. From the peptones, 
the lactic acid bacteria form a quantity of polypeptides which are not pre¬ 
cipitated by phosphotungstic acid. 

The author observed that a number of lactic acid bacteria, if cultivat¬ 
ed in milk, produce, especially at a low temperature, a saliva, due to the 
swelling of the capsules, more or less distinct, which surround the cells 
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at certain phases of the culture. Streptococcus cremons (a new name), 
which is the typical micro-organism of the starter, i. c., the inoculation 
cultures used in making butter, also produce ropy milk. The best stocks 
of S. cremoris for making butter have, it seems, the lowest power to ferment 
saccharose, maltose and dextrin. 

The author, as an experiment, made some cheeses with milk practically 
germ-free and inoculated with pure cultures of lactic acid bacteria. In 
every case putrid fermentation was greatly reduced. 

Siveptobacterium casei (= Bacterium casei a) was the most satisfactory 
when high temperatures were not used in the process of making the cheeses : 
the second place is held by Streptococcus laciis (== S. lacticm) and the third 
by L. cremons . Tetracoccns liquefaciens (== Micrococcus casei liquefaciens) 
renders the cheese rather soft and imparts to it an odour and flavour sim¬ 
ilar to those of Swiss cheese and cheese from the Russian steeppes. The 
value of Thermobacterium helveticum (— Bacterium casei e) is confirmed 
for cooked cheeses. 

IV. — Notes on abnormal evaporated milk. — A description of 
the morphological, cultural and biochemical characters of Bacillus amarus , 
a new micro-organism isolated from evaporated milk having a bitter fla¬ 
vour and abnormal odour. Evaporated, sterilised milk, inoculated with 
this baeillus curdles after some months, and the bacillus almost entirely 
disappears. 

V. — Notes on formation of gas in sweetened condensed milk. 
— A sweetened condensed milk, after the closing of the tins, undergoes 
gaseous fermentation : a new' yeast, Tomla lactis-condensi , has been iso¬ 
lated from it and observed to be the cause of this alteration. 

VI. — The volatile acid production of starters and organ¬ 
isms isolated from them. — None of the micro-organisms isolated 
from a “ starter ” and cultivated in milk produce strong acidity, whereas 
the mixed cultures of Bacterium lactns acidi and some of these micro-org¬ 
anisms (incapable alone of curdling the milk) produce a volatile acidity 
approximately equal to the characteristic acidity of good “ staiters ", 
It must be concluded that the combined action of the micro-organisms 
present in the starter ” is necessary to obtain the derired volatile 
acidity. 

VII. — Bacteriological results obtained in practice with 
MILK PASTEURISED bEfore and after bottling. — Milk sterilised after 
bottling gave a smaller number of samples with a high percentage of bac¬ 
teria than milk sterilised in the vat and then bottled. 

VIII. — Research in dairy products at the Wisconsin agricul¬ 
tural experimental Station. — Cheddar cheese made with sterilised 
milk has no flavour. To remedy this defect, E, G. Hastings and J. Iy, 
SammiS have used a special “ starter " containing, besides lactic acid bacte¬ 
ria, micro-organisms isolated from the ground and from excrements. 

H. H. Sommer has observed that milk sufficiently acid to be cap¬ 
able of titration, does not imply that it will curdle after sterilisation ; con¬ 
densed milk factories therefore have no reason for refusing very acid milk. 
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Curdling is principally due to an excess of soluble salts of calcium and the 
tendency to curdle may easily be corrected by the addition of the proper 
citrates or phosphates. 

IX. — Effect of enzymes and micro-organisms on the keeping 
quality of butter. — As a result of researches made at the Minnesota 
Agricultural Experiment Station : 1) butter made from cream pasteurized 
at 8o° C (a temperature which destroys the enzymes) keeps better than that 
made from the same cream heated to the ordinary temperature of 63° C 
(enzymes still active) ; 2) by placing a small quantity of “ starter ” in the 
churn, butter made from fresh cream has a better odour and flavour than 
that obtained by the old system of letting the cream ripen in the pans 
before churning. 

X and XI. — Experiments on dairy products made at the Cali¬ 
fornia agricultural experiment Station (i). — E. S. Denning 
has observed that butter cut into blocks weighing 900 gm. wrapped in 
parchment paper, covered with a solution at 20 % of common salt and 
kept at io° C were still in a good state of preservation after 8 months. 

The following conclusions arrived at on the use and bacterial composi¬ 
tion of the “ starter ” are chiefly based on the works of A. S. Baird: 

1) The use of a “ starter ” containing Bacillus bulgaricus produces 
a thin cheese of good quality from skimmed milk ; 

2) Pasteurised milks ripened with B. bulgaricus produces a rather 
firm Cheddar cheese ; 

3) A pure culture of B. bulgaricus used as a “ starter ” is more effect¬ 
ive than a culture of Streptococcus laciicus (B. lactis acidi) for prevent¬ 
ing gaseous fermentation in cow-paste cheese (“ California cheese ”), but 
the odour and flavour are not uniform. 

Regarding researches on the possible substitutes for rennet, it was 
observed that pepsin makes a tough cheese, and this, it seems, should be 
attributed to the fact that, to cause curdling, pepsin needs more acidity 
than rennet. A mixture of equal parts of pepsin and rennet, on the oth* r 
hand, gives satisfactory results. 

H. S. Baird has investigated the use of starters ” for making 
Cheddar cheese from pasteurised milk ; he has observed that no culture 


(1) Othei interesting studies, described in the 192c Report, deal with the keeping of milk 
and butter. — C. L. Roadhouse and J. C. Marquardt have examined milk kept in 
refrigerators cooled by a current of water and have observed that bottled and pasteurized 
milk can be kept in them without becoming sour for at least 24 hours. Of these refrigera¬ 
tors, those with linen partitions are as efficacious as those of cement. In an experiment made 
by S. L. Denning, a certain quantity of butter was kept at the room temperature, from 
13th June, in brine of different strengths. On 22nd July, the best preserved sample was 
that which had remained in a solution of 30 %. The sample in a saturated solution 
(at 40 %) took the second place ; while that in a 20 % solution was in a worse condition 
than the sample wrapped in paper which had not been in brine. On 14th October, none 
of the samples kept at a natural temperature were in good condition ; those kept in the 
refrigerator, on the contrary had not deteriorated. {Ed.) 


£«*»] > 
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gives favourable results with pasteurised milk at 75 0 C by the continuous 
heating process. 

Some of the cultures give more favourable results with milk kept at 
63° for 20 minutes and then cooled to 30° C. The cultures were obtained 
from milk in its natural state. 

XII. — The microscopic study of bacteria in cheese. — 
HuckER quotes the works of several authors ( Johan-Oesen; Troiei-Pk~ 
terson, Gorini, Rodeeea) who formerly used the process of direct micro¬ 
scopic examination of microtomic sections of cheese, and describes the 
technical method which he himself has used in this process, and the 
results he has obtained in applying it to the study of bacterial flora in 
Cheddar cheese. 

He cuts the sample under consideration into small cubes which arc 
imbedded in paraffin wax and then cut into sections 5 p, in thickness with 
the Minot rotary microtome. The sections are then stained by the Gram 
method, followed by methylene blue. 

The number of micro-organisms determined by this direct examination 
was much greater than that obtained by the ordinary cultural method. 
The two methods together give much more satisfactory results than those 
obtained with one alone. 

XIII. — The determination of yeasts and oidia in cream and 

butter. — Among the various factors which determine the preservation 
of butter, several authors have attached importance to yeasts and Oidium 
lactis , Redfield has devised a special method of investigation to enquire 
into the matter. The results obtained, which he sets out in tabular form, 
show that the actual number of micro-organisms present in butter recently 
made is of little importance. The addition of “ starter ” introduces bacte¬ 
ria of the pure acidifying type in such quantities as to predominate in the 
bacterial count at this phase. The other groups represented only occa¬ 
sionally show an insignificant number of micro-organisms. The micro¬ 
organisms of the peptonising group abound only in butters of very inferior 
quality. On the whole, butters of inferior quality contain a large number 
of yeasts and Oidium lactis , but there are sufficient divergences to indicate 
that the deterioration of the butter is also caused by other agencies as yeasts 
and oidium are present both in inferior qualities of cream and of butter. 
It is possible that in the final product their number is in correlation with 
the condition of the cream treated (1), . F, D. 


(x) Ice cream may be’ included in the category of dairy products (see; W. W. Fisk, 
The Book of Ice Cream, p. XVIII, -f- 302, 88 fig. New York, Macmillan Co,, 1919). The 
ollowing may be cited as bacteriological studies on this subject • 1) Hammer, B. W. and 
Satjmuer s, E. R-, A Bacteriological Study of the Method of Pasteurizing and TTomogeinizing 
the Ice Cream Mix, in Iowa Agricultural Experiment Station, Bulletin x86, pp. 17-26. Ame^ 
19x9; 2} Ellenberg, H. B., A Study of Bacteria in ice Cream during Storage, in Cornell 
University Agricultural Experiment Station, Ithaca, N. Y., 19x9. From the results of his 
researches the author declares that: 1) with agar plates the number of bacteria is greater 
than with those of gelatine; 2) the use of toumsol slightly increase this number in 
either case; 3) incubation at 20° C for 7 days gave the best results of all those tested for the 

f**»3 
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640 ~ Influence of Surroundings and Temperature of Incubation on the Bacterial 
Count Of Milk. — Supplee, G C. , Whiting, \V A , and Downs, P A., in Memoir 43, 
Cornell University, Agricultural Experiment Station and The Creamciy and Milk Plant 
Monthly, v XI, No. 2, pp 25-26. Chicago, Feb. i«.j22. 

The present methods of counting bacteria in milk give only approxi¬ 
mate results which cannot be used for purposes of comparison. They are 
undoubtedly of great use in safeguarding the interests of consumers in 
large towns as is shown by the report (1917) of the “ Committee on vSta- 
tistics of Milk and Cream Regulations of the Official Dairy Instructors 
Association This Committee has brought together all the regulations 
concerning the sale of milk in 409 towns of large and medium size, in the 
United States, and has observed that 1S9 of these towns impose a legal 
limit for the number of bacteria in milk sold in the municipality. The 
limits allowed vary for the different towns from 50000 to 5 000 000 per 
cubic cm.; about half the number of towns adopt the limit of 500 000. 
The necessity of fixing legal limits for the bacteria in cream has not seemed 
so urgent, for 30 only of the 409 towns have done so : these limits range 
from 50 000 to 1000 000 organisms per cub cm. 

The inaccuracies inseparable from the present methods of counting 
bacteria are too great to allow of attaining that degree of accuracy which 
would seem to be guaranteed by the fact that t3 : pical numerical limit 
have been adopted. 

The American Public Health Association, recognising the enormous 
variations observed in the results furnished by the ordinary method of 
plate counting, drew up in 1915 a method of counting micro-organisms in 
milk called “ The Standard Method of Bacterial Analyses of Milk ”, which 
includes the use of pure agar plates and incubation for 48 hours at 37 0 C. 

The general use of this method has the advantage of giving results 
more easily compared, but still far from uniform, as Conn found in 1915 
by having the same milk examined by four different laboratories. 

The reasons for disagreement in the results of plate counts are mimerouF . 
1) certain species do not produce colonies visible among their surroundings 
and at the incubation temperature employed ; 2) tendency of several spe- 


growth of ice-cream bacteria on agar plates. In the bacterial count by the plate method, 
the most serious errors are caused by the inequality of distribution in the final dilution 
with water. The various ingredients used in the manufacture of ice cream — milk, cream 
and condensed milk — are the most fruitful sources of bacteria- By subjecting them to 
thorough pasteurization, a small number of bacteria only will be found in the ice cream. In 
addition to the contamination due to the apparatus used, there is generally an increase in 
the number of bacteria caused by the* freezing process, which might be attributed to the 
breaking up of clumps of micro-organisms. 

There is no radical change in the total number of micro-organisms in ice cream during 
storage. But there seems to be a slight decrease during the first 2 to 4 days, followed by 
a greater increase and then again by a corresponding deciease between the 4th and,21st 
days, after which there is a very slow decrease. The bacterial groups do not appreciably 
change during storage. The aeiclifiers predominate throughout tbe period of storage, and 
several of them, it appears, belong to the Bacterium lactis acidi grouu (F.d \ 
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cies to exist in groups of 2 or 3 individuals more or less completely broken 
up during the preparation of the plate ; 3) too few or too many colonies on 
the plate ; 4) hindrance or beneficial effect of the diffusion of the sub-pro¬ 
ducts of the growth of certain species on others within the radius of di [‘fu¬ 
sion ; 5) personal error, etc. 

The “ Standard Method ” has fixed the minimum number of colonies 
at 30, and the maximum at 200, per plate; according to Messr Breed and 
DotteriEr (1916), the limits 30-400 give equally satisfactory results. 

Several authors have noticed that the use of agar plates to which 
have been added carbohydrates, and a longer period of incubation at a 
lower temperature, have several advantages; the authors have therefore 
examined the variations in bacterial counts effected at different incubation 
temperatures, and with agar disks with or without the addition of carbo¬ 
hydrates. 

The samples used in these experiments were taken indiscriminately 
fiom the market at Ithaca, at frequent intervals during a period of 18 
months. With the same dilution of each sample 27 plates were made: 9 
of agar ; 9 of agar + 1 % of dextrose ; 9 of agar + 1 % of lactose. The 
agar w^as all of the same quality. In each group of 9 plates 3 were incubated 
at 37 0 for 48 hours ; 3 at 30 0 for 5 days ; and 3 at 20° for 5 days. For all 
the rest the authors adhered strictly to the “ Standard Method ” process. 

From the results, arranged in tabular form, the following conclusions 
may be drawn : 

The great differences observed in the counts made on different sub¬ 
strata and at different incubation temperatures, dearly show the insuffi¬ 
ciency of any combination of temperature and substratum to determine tlie 
maximum number of bacteria in the different samples of milk. Pure 
agar at 37 0 for 48 hours is certainly the least adequate combination for the 
purpose ; the use of agar with galactose at the same temperature has few 
or no advantages over agar used alone ; the majority of the results given 
by it are inferior to those obtained by incubation at 30-20° for 5 day,*. 

To obtain the largest numbers of bacteria, agar with dextrose at 30° 
for 5 days appears to be superior to all other combinations treated in this 
work. 

The numbers of bacteria obtained at 37 0 after 48 hours, are probably 
subject to greater divergencies than those obtained at lower temperatures 
with longer periods of incubation. It has been proved that normal varia¬ 
tions of temperature in a large number of plates in close proximity, are suffi¬ 
cient to cause in the same sample of milk, a possible 50 times greater num¬ 
ber of bacteria ; whereas if the plates are sufficiently wide apart to enable 
the air to circulate freely between them, a Variation of not more than three 
times the number is obtained. When experimenting at a temperature 
of 350, therefore, the incubator must be sufficiently ventilated to permit of 
all the plates being equally heated. 

The possible variations in the numbers of bacteria due to the pre¬ 
sent method of counting do not imply that this method is useless; but 
its limitations should be recognised and the grading of milk into various 
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classe of purity and keeping quality should not be based exclusively 
on it. 

To harmonize these variations with the typical methods of examina¬ 
tion, all factors which tend to cause variation and disagreement should be 
reduced to a minimum. F. D. 

641 - Variations of certain Characters of the Fatty Matter in Buffalo and Cow-Milk, 

corresponding with Change of Season and Feeding. — plymen, f. j., and aiyef, 

A. R. P., in Memoirs of the Department of Agriculture in India, Chemical Series, v. VI, 

No. 4, pp. 1S7-20S, tab. 5. Calcutta, 1921. 

For the purposes of inspection and determination of the degree of pu¬ 
rity and of the other characters of butter and of dairy products, numerous 
States have adopted technical methods based on the chemical properties 
of the fats contained in these foods ; such methods are those of : Reichert- 
Meisse (which reveals the relative quantity of volatile fatty acids) — 
Polenske (which differentiates the volatile fatty acids soluble in water 
from those which are insoluble) — Ave IvALLEMEnt (which is of practical 
importance because it enables the purity or adulteration of butter to be 
ascertained by means of the relative solubility in water of the barium salts 
contained in the fatty acids), etc. 

Very few researches have been made on this subject in British India, 
and the authors proposed to remedy this by making a series of investiga¬ 
tions based on the above methods, to determine the physical and chemical 
properties of pure butter made from the milk of cows and buffaloes fed un¬ 
der well-defined conditions. 

These investigations completed, both in the case of isolated animaF 
and herds, and set forth in detail in 5 tables, gave the following chief results : 
a) from each animal butter may be produced with characters widely differ¬ 
ing from those of the total produce of a herd ; b) in the case of the total 
product from a herd, the divergence of the characters considered to be nor¬ 
mal is more accentuated during the months in which warm and dry weather 
prevails ; c) the ordinary chemical and physical determinations do not 
permit of distinguishing the fat of cow butter from that^of buffalo butter ; 
d) if the numerical indices adopted in other countries be considered as min- 
imums of purity, a great part of the fatty matter of butter produced from 
the milch-cattle of India must be taken as altered. E. F. 

642 - The Reciprocal Application of the Numerical Indices of the Characters of the 

Fat in Cow Butter and in e<r Ghee 99 (clarified Buffalo Butter). — plymbn, f. j. and 

Aiyer, A. R. P., in Memoirs of the Department of Agriculture in India , Chemical Series, 

vol. VI, No. 5, pp. 209-214, 4 diagr. Calcutta, Oct. 1921. 

The fatty matter of butter reaches the market after passing through 
numerous and varied processes, according to circumstances, and in conse¬ 
quence the numerical indices usually employed to estimate the degree of 
purity cannot always be compared. Especially is this 4 he case when, 
the comparison is made between ordinary butter (from the cows), which is 
prepared at a low temperature, and clarified buffalo butter (the " ghee * y ) 
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of the Hindoos), which is subjected to a high temperature during its pre¬ 
paration. 

In the researches made on this subject, the authors have used butter 
and " ghee ”, each prepared from the same sample of milk (both cow and 
buffalo), and have subjected the cream to the different processes generally 
employed in India in the preparation of butter for the market. The re¬ 
sults obtained clearly show that the different methods of ripening cream 
and preparing cow-butter at a low temperature or “ghee ” at a high tem¬ 
perature have no appreciable effect on the numerical indices usually em¬ 
ployed in estimating their purity. 

Investigations were also made with samples of the fatty matter of 
butter and “ ghee ” kept from 3 to 5 years, and it was proved that the fact 
of heating butter fat to a high temperature, as is done in the manufacture 
of ” ghee ”, does not modify the numerical indices of its characters, nor the 
conclusions which may be drawn therefrom. 

In concusion, the indices relating to butter fat may also be applied 
to “ ghee ”, and vice-versa. K, F. 

643 - Manufacture of Cheese of the Roquefort Type with Cows Milk in the United 

States. — Matheson, K. T.,in United States DepartmentOt Agriculture, Bulletin <>;<), 

pp. 28, figs. 11. Washington, 1921. 

Detailed rules are given for the manufacture of the Roquefort type of 
cheese from cow’s milk. These rules are based on the experience gained in 
cheese-making in the Dairy Division of the Department of Agriculture of 
the United States at Grove City, Pennsylvania. The care necessary during 
ripening is especially studied, and manufacture of this type of cheese is 
not advised in cheese factories which have not the necessary apparatus 
for ripening well. 

The Roquefort cheese produced in France is made from ewe’s milk 
and is one of the earliest of which mention is made. The average composi¬ 
tion of a good Roquefort cheese is approximately as follows; Water 38%; 
* at 32 %; protein 20%; minerals 6%, including 4% of sodium chlo¬ 
ride. 

Ewe’s milk differs both physically and chemically from that of the cow. 
The relation between fats and protein, however, is almost the same 

The use of clean, fresh milk is essential. From 3 to 4 % of “ starter ” 
(which sets up fermentation) is used and the milk is given an acidity of 
20-23 % before being curdled. It is heated to 28-290 C and curdled with 
rennet in the proportion of 190 to 250 gms. per 1000 gms. of milk. The 
curd is allowed to stand for 1 hour or 1 ^ hours and then broken, and ten 
minutes afterwards thrown into a cloth and left to drain for about twenty 
minutes. . When the curd is put into the mould, it is sprinkled three 
or four times with Penicillium glaucum powder. The cheese is turned 
three or four times the first day and afterwards at least twice a day until 
the salting. The temperature of the room in which the cheeses are. ripened 
should be from 18 to 20° C and the moisture from 85° to 90°, In this 
room the cheeses are washed daily for four or five days, after which they 
[S42-M3] 
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are salted in a special room in which the temperature is kept at 9 0 and the 
moisture between 8o° and 90°. 

The salting lasts from 8 to 10 days. Special apparatus is necessary’ 
to ensure the right temperature, moisture and ventilation. The cheese^ 
are then pierced thirty or forty times and placed on shelves edgewise and 
not on their flat surfaces. 

By the use of a refrigerator and special apparatus, the cheeses ripen 
at 7-10 0 C with slight ventilation. During the salting and wrapping in 
tin-foil, the air should be dry and fresh. 

The cheeses are left to ripen two or three months, during which time, 
they are scraped every three or four weeks; the total loss from the scrap¬ 
ing is 7-8 %. 

After ripening, the cheeses are wrapped in tin-foil and stored for at 
least one or two months. 

At Grove City the cost price of the Roquefort type of cheese was 
estimated at 46 cents per pound. With milk containing 4% of fat, the 
production of cheese should be from 10 to 11 kg. per 100 kg. of milk. 

The cheeses when finished are wrapped in tin-foil lined with parchment 
paper and packed in cotton wool, in cases, 12 in each case. 

With proper apparatus and skilful labour, the Roquefort type of 
cheese may be successfully prepared from cows milk. F. D. 
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GENERAL INFORMATION 

644 - Decree of Dacmbar 21,1921, No. 15198 Sanctioning the Regulations relating 
to Plant Diseases in Brazil. — Diario official, No. 14, January 18,1941 (cf. Interna¬ 
tional Institute of Agriculture, Textes U^slatifs de Vannee 1922, No. 2 (1). 

This Decree describes the regulations in force in Brazil respecting the 
trade in plants, or parts of plants, their importation, transit, and exporta 
tion. 

Throughout the national territory all trade importation or transit is 
forbidden in the case of : 1) living plants, or parts of plants, infected with 
diseases or parasites recognised to be dangerous; 2) injurious live insects 
in every stage of their development; 3) cultures of bacteria or fungi inju¬ 
rious to plants; 4) soil and mould that may contain (in any stage of devel¬ 
opment), fungi, insects or other plant enemies, even if such soil or 
mould should form an integral part of the said living plants ; 5) cases, sacks 
or other packing material having been used in the transport of the above- 
mentioned products. 

The Ministry of Agriculture, Industry and Commerce shall also be em¬ 
powered to forbid the importation of any plant product coming from 
countries suffering from the ravages of diseases or animal parasites, ‘and 
hence constituting a source of danger to native crops, * G, T. 

645 - Decree of January 26,1922, prescribing the Measures of Control of Diseases and 
Animal Parasites of Plants in the Regency of Tunis, — Journal official tmfsmi. 
No. 20, March n, 1922 (cf, Textes le^islatifs etc.. No. 3). 

When the injuries caused to cultivated plants by animal or plant, 
parasites are, or seem likely to become, widespread or to assume serious 
proportions, the Director General of Agriculture, Commerce and Colonisa¬ 
tion passes decrees delimiting the infected areas, and prescribes the ne¬ 
cessary measures to destroy the pests and to regulate the transport of 
plants and parts of plants capable of propagating such parasites. 

All owners, including the State, Communes and Public Adminis¬ 
trations, or tenants of urban or rural landed property, are required 
to carry out the measures prescribed by the decrees. For this purpose 
they may, if belonging to the same or a neighbouring circoniario, form 
themselves into co-operative Societies which in some cases may receive 
a grant. 

(1) See R. April 1922, No. 504. {Ed.) 

[644-645] 



DISEASES OF VARIOUS CROPS 


769 


Should the owners or occupiers of the property omit to carry out the 
regulations in force, the work of destruction may be performed by the au¬ 
thorities at the expense of the interested parties, and without prejudice to 
the penalties entailed by such omission. 

In the case of any infringement of .the rules laid down for the trans¬ 
port of plants, the sender as well as the forwarder are jointly responsible. 
Any plants transported fraudulently are seized and destroyed together 
with their packing material. If not detected until planted, they will be 
destroyed at the expense of the offender, who is liable to the same 
penalties as the sender and forwarder. G. T. 


DISEASES DUE TO FUNGI, 
BACTERIA AND OTHER LOWER PLANTS. 


646 - Persian u Black-Wheat” (Triticum dicoccum var. per si cum) resistant 
to Fungus Diseases. — See No. 564 o f thi* Remew 

647 - 46 Rubin” an early. Rust-resistant Spring Wheat, for Central Sweden. — See 

No. 555 of this Review. 

648 - Sugar-Sorghum and its Rust-Resistant Qualities. — See No 567 of this Review. 

649 - Use of “ Cambisan ” in the Control of various Fungus Diseases of Rubber. — 

See No. 575 of this Review . 

650 - Means of Disease Prevention in the Preservation of Acorns and Beech-mast. — 

See No 580 of this Review . 
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651 - Bacterium flaccumfacietis n. sp. injurious to Beans in South Dakota.— 

Hedges, F., pa Science , New Series. Vol. I<V, No. 1425, pp. 433-43^- TTtie-i N. J., 

April 21, 1922. 

A new form of bacteriosis has been reported as attacking the ordinary 
haricot bean in South Dakota. The agriculturist on the estate where 
the disease was discovered estimates that it caused the loss of 90 % of this 
crop in 1920. In 1921, he sowed seed taken from the plants that had 
survived and lost about 25 % of the yield. Some of the seed from the 
crop obtained at Dakota in 1920 was sown at Arlington (Virginia), and 
produced a large number of diseased plants many of which never grew 
beyond the seedling stage. 

The disease is characterised by the withering of the leaves of the young 
plants sometimes accompanied by change of colour and stunted growth, 
reduced yield, and the death of some of the shoots if the plant has passed 
the first stages of its development. 

Samples of beans from South Dakota were received on August 6, 
1921, at the Phytopathological Laboratory at the Bureau of Plant Industry,. 
Washington. It was then discovered that bacteria were present in the 
vessels of the stem, and that the vascular ring was often of a brownish 
colour. A yellow micro-organism was isolated from the infected stems 
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which when inoculated into young, vigorous specimens of the variety nf 
bean known as King of the Mountain, immediately caused withering. 
This micro-organism, when again isolated from these infected plants, in¬ 
duced withering in beans of the Great Northern variety. King of the Gar¬ 
den, a variety of Phaseolus lunatus , and Ito San, a variety of Give me Soya, 
were also infected by inoculation with a pure culture of the bacteria. The 
same micro-organism has been isolated from bean plants grown at Ar¬ 
lington and was found to reproduce the disease. 

The change of colour, sometimes observed in infected bean plant 0 - 
appears as a pale-green, brownish-green, greenish-brown, or reddish- 
brown area occasionally bordered with yellow. This area is at first flaccid, 
but afterwards becomes dry and assumes the consistency of paper. In 
many cases the whole blade and petiole become flaccid and drooping.' 
without undergoing any change of colour ; sometimes part of the leaf- 
blade becomes soft and changes colour, while the rest of the lamina and the 
petiole remains turgid for a time. 

The micro-organism inducing the disease is regarded as a species new 
to science and has been given the name of Bacterium flaccumfaciens. The 
author gives a very detailed account of the many characters distinguishing 
it from Bad. Phaseoli Erw. Smith. G. T. 

652 - Potato Diseases in Argentina. — Girola, c. d., in BohUn del MUmteno tk A^n- 
cultura de la Nation, V ol. XXVI, No. 3, pp. 260-264, 2 pi. Buenos Ayres roar. 

Potato disease appears to be spreading in Argentina. In addition to 
“ potato mould ” ( Phytophthora infestans), which has long prevailed there, 
causing very considerable damage, and “ dry-rot of the tubers, ” {Fusarium 
Solani), a fairly common malady, a disease due to Corticnm vagum var. 
Solani has been reported for some years from the neighbourhood of 
Buenos Ayres. During the agricultural year 1920-1921, Potato scab. 
Oospora Scabies , was observed for the first time on potatoes coming from 
Balcarce. 

The author describes the characters of the two last mentioned parasi¬ 
tes and the means of their control. 

The beetle, Epicantha adspersa sometimes causes serious injury to 
the potato. G. \\ 

653 r Peronospora TrifoJiorum found in Italy on Lucerne of Argentina 

Origin. —• Campbell, C., in Annah di Botamca, Vol. XV, Part 4, pp. 4S3-2S4 
Rome, 1922. 

In the course of comparative cultural experiments carried out with 
lucerne seed from different parts of Italy, France and Argentina, the plot 
sown with Argentina seed was found, for several years in succession to be 
severely attacked by Peronospora Trifolium De Bary, whereas the other 
plots of, lucerne, as well as those sown with species of Medicago, clover, 
Lotus etc., were entirely free from the fungus. 

The germinating capacity of the Argentina lucerne seed when previous¬ 
ly tested in the laboratory, did not differ from that of the seed from the 
other countries. q p 
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654 - B o trydip I o dia Theobromae , a Deuteromyeete injurious to the CottGn 
Plant ( Gossypium punctata m) in Dahomey. — patouillard, n., in Revue 
de Botanique appliquec ct Aqnculture Coloniale, Year II, No. 6, pp. 41-42. Ee Mans, 
February 28, 1922. 

Cotton plants belonging to the species Gossypium punctatum Schrnn. 
and Thonn ( = G. barbadense I/.} and native to Dahomey have been serious¬ 
ly injured by Botryodiplodia Theobromae Pat. 

The diseased plants were stunted, bore few and malformed leaves, 
while the incompletely developed, shrivelled, black pods did not open. The 
cotton was tangled into a shapeless mass, and was often quite black and 
always useless. 

The wood of the stem and root and also the cortex assumed an ab¬ 
normal grey colour, caused by the brownish filaments of the mycelium 
which connect the cells. ' 

The parasite was seen externally, on the lower part of the stem, near 
the root-collar, and on an oval swelling several centimetres in length, 
where it formed small, scattered, black tubercles which penetrated the epi¬ 
dermis. These tubercles are also met with on the largest branches, and 
cover the surface of the bolls. They become fewer and smaller as they 
ascend the stem, and are composed of pycnidia united by a stroma. 

Should Botr. Theobromae continue to spread on cotton plants, it might 
become a dangerous pest. The disease being a wound parasite probably 
penetrates into the stems through the lesions produced by insects in the 
growing tissues. ' G. T. 

655 - Diseases and Pests of Cinnamon in Ceylon. — See No. 57? of thi« Review. 

656 - The Mucedmea, Botrytis vulgaris on the ornamental L iliaeeae, Funkia 
ovata and /\ Subcordata , and in Its latent Form on Rose Bushes in Italy. — 

Ferraris T. and Ciferri, R., in Costa, A surra Agncola-h loreale , Year II, No. 1, pp. V5 
San Remo, January 1, 1922. 

Plants of Funkia ovata Spreng. and of F. subcordata Spreng. growing 
in two different places have been found to be attacked by Botrytis vul¬ 
garis Fr. 

The disease first made its appearance on the floral axes in the form of 
a white cotton like mould, which almost covered the axes and then spread 
to the leaves. The floral axes are disorganised by the mycelium, bend 
back on themselves and frequently become useless. The parasite then 
descends to the root-collar, which turns yellow and the plant dies. Slen¬ 
der sclerotia are seen afterwards on all the affected parts, especially of 
the floral axes. 

Where the surrounding conditions are favourable, the mycelium 
spreads over the surface of the ground, and passes from plant to plant. 

A latent forms of the same fungus has been observed on the rose¬ 
bush. The buds of the infected plant do not fully develop, but wither and 
fall without the plant showing any sign of disease. The presence of the 
fungus was discovered by placing the buds peduncle downwards in damp 
sterilised sand, and keeping them under glass for some time. 
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The best means of preventing this disease in greenhouses is to provide 
good ventilation. In the case of rose-bushes grown out of doors, fairly 
resistant varieties should be chosen, and the permanent moisture of the soil 
lessened by a moderate application of mineral fertilisers.. The disease 
having once appeared, an attempt may be made to check it by spraying 
with 1-2 % bisulphite of lime, alternating with the application of powdered 
lime (80 %) and powdered alum (20 %). It would be better, however, to 
burn all diseased plants immediately and to isolate infested plots. 

G. T. 

657 - Cytosporina citriperda n. sp. a Dauteromycsts destructive to Mandarin 
Oranges, in Italy. —CAMPANILE, G., ill Le SUiziom spenmentah tmttirtc itatuuh, 
Vo 1 . IV, Partsx 4, pp 5-12, figs, 4. Modena, 1922. 

In 1922, most of the mandarin oranges offered for sale in Rome were 
infected with a disease characterised by the presence on the skin of a single 
round patch (occasionally two or three patches occurred) of a maximum 
diameter of one and a half centimetres. This was at first brownish-red, 
and later black. The spot was depressed and in the endccarps under it 
there developed a laminated, irregular, sinuous, almost cartilaginous 
formation. This formation which microscopic examination showed to 
be a stroma, bore on both surfaces a large number of pycnidia of a 
Deuteromycete belonging to the genus Cytosporina, said by the author to 
be a type new to science, to which he gave the name of Cyt. citriperda. 
From its position,- and as a result of inoculations made with it, the 
author considers this fungus to be the cause of the disease. 

Pycnidia of Cit. citriperda have also been observed, although rarely, 
on the patches appearing upon the bark. 

The parasite spreads subsequently in the endocarp, where it forms new 
stromata ; it may penetrate even as far as the centre of the fruit, sometimes 
actually attacking the seeds. 

Mandarin oranges thus affected naturally lose much of their 
value, especially if the patches axe numerous, and the diseased portion 
acquires a bitter, rather disagreable taste. 

It is probable that this disease is related to that produced on citrus 
fruits in America by Phomopsis Citri Fawcett. 0. T, 

658 - Triehothecium candidum , a Mucedinea injurious to Apples in Italy. - 

Ciferri, R., in UItalia A%ricoUt , Year lylX, No, 1, pp. 16*17, IMnoenXit, January 
15, 1922. 

During the summer of 1921, the author observed that many of the ripe 
apples on a tree of the Reinette variety in the Marches, were covered with 
small round spots with a blackish-brown border bearing a whitish 
efflorescence in the centre. Examination under the microscope proved 
this to be formed by eonidia of Triehothecium candidum, a Mucedinea well- 
known as a saprophyte, but apparently capable, as in the present case, of 
assuming the role of a facultative parasite. From the superficial patches, 
the fungus mycelium penetrated into the pulp of the fruit which resulted 
in a brownish rot. As a rule, the decomposition though progressive, 

[65«-6S8] 
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stopped short of the loculi; when it reached this point, the apple already 
brown and shrivelled, soon became mummified by the summer heat if left 
in its natural surroundings. In a moist chamber, on the other hand, it 
was speedily reduced to a soft putrescent mass of pulp which was soon 
invaded by moulds. 

In order to prevent the possible spread of the disease, it is advisable 
to destroy all fruits showing any signs of this infection, to which the author 
has given the name of " white apple-blotch G. T. 

659 - Dothiorella Sanninil n. sp. a Deuteromycete causing Scab(“ Rogna”) on 
Pomegranates in Italy. — ctferri, r., in u Coitnatore, year evii, No. 36, 
pp. 56 Q- 5 / 0 . Canale Houferrato, 1021. 

The surfaces of some fruits of Punica Granatum on sale at Alba (Prov. 
of Cuneo), were completely covered with small black patches caused in the 
opinion of the author, by a Deuteromycete, Dothiorella Sanninii n. sp. This 
fungus was found to spread from one fruit to another wherever there were 
slight lesions of the epidermis. 

It does not seem to injure the interior of the pomegranates, hut as the 
fruit is greatly disfigured by the presence of the patches, they lose their 
commercial value. 

Care must be taken not to store the fruits in piles, and to remove any 
that are affected. G. T. 

660 - Fungi Injurious to the American Grape in Sicily. — See No. 5S6 of this Revnw 

WEEDS AND, PARASITIC FLOWERING PLANTS 

661 - The Macrolepidopteron, Papilio leratii, as a natural Means of controlling 

Asclepias curassavica, a Weed growing in New Caledonia. — Paiadint, f. 

(Senior), in Revue a^ncole, No. 77, pp. 3-4 Noumea, Feb. 1922. 

The seeds of Asclepias curassavica were introduced into New Caledo¬ 
nia from Tahiti about i860 and the weed spread with such rapidity, 
especially in the valleys, that it infested nearly* all the soil. 

Some years later, the parasite had almost entirely disappeared from 
New Caledonia owing to the attacks of a Macrolepidopteron, called by the 
author Papilio leratii . The larvae destroy the leaves and stem of the 
Asclepidiac upon which Asclepias curassavica carries out all its metamor¬ 
phoses. 

The author considers that the extirpation of the plant, even had it 
been possible, would never have given such a satisfactory result, G. T. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

662 - Biological Observations on the Larvae of the Coleopteron, Ten ebffo ides 

maitritatiICUS. — Hignone, A. ill Nuovi Annali del Mintsteroypa PA&ricoUura, 

YearII, No. 1, pp. 136-141. Rome, Hatch 31, 1922. 

An account is given in this paper of experiments made from 1915 
to 1917 with a view to determining the habits of the larvae of Tenebrioides 
mauritaniens L. ( = Trogosita mauritanica L.), with respect to the earyop- 
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rides of wheat and other cereals, which according to many authorities, 
are seriously attacked by these parasites. The experiments have proved 
that the larva, like the adult beetle is carnivorous and does not injure 
wheat, the larvae of phytophagous insects forming its favourite food. 

G, T. 

663 - Scale Insects Observed on Orehidaceae in Colorado. — cockprbll, t. d. a., in 

Entomological News, Vol. XXXIII, No. 5, P- *49 Philadelphia, May 1022 
The following scale-insects have been found at Boulder (Colorado), 
on Orehidaceae grown in greenhouses ; 

1) Aonidia pseudaspidiotus (Tindinger), on the stems of Vanda 
teres Bindley the host-plant comes from India and the scale-insect no doubt 
belongs to an eastern species ; 

2) Chrysomphalus dictyospermi (Morgan) infesting the leaves of 
Coelogyne cristata Bindley; 

3) Diaspis boisduvalii Signoret, on Laeliocaitleya hybr. Victoriae 
(Queen Victoria Hort), and on Odontoglossum Rossii Bindley. 

All three of these scale insects are interesting owing to the place where 
they were found, Chrys. dictyospermi and Z). boisduvalii being reported for 
the first time as occurring on their respective hosts. G. T. 

664 - Insects injurious to Crops in Brazil. — Moreiea, c., in MUustcrio da Agricultural 
Industna eCommercio , Instituto B?ologico dc Defesa Agricola* Boletim No. 1 (Boric de 
divulga^ao), itSs pp., figs. 25, pi. 60. Rir de Janeiro, 1921, 

In the above publication the author first gives a few data regarding the 
anatomy and physiology of insects and then mentions the principal species 
of agricultural pests in Brazil. The matter is subdivided into as many 
chapters as there are plants or plant products under discussion, e. g, 
citrus trees ; fig-trees ; Anona reticulata and other Anonaceac; sugar-cane ; 
cacao plant ; coco-nut palms and other palms; caryopsides of maize and 
rice; beans, and coffee berries ; tobacco ; rice (plant); cotton plant; guava 
plants and other Myrtaceae ; kitchen-garden plants; vines and coffee; 
shrubs and those of commercial value ornamental trees. There are also spe¬ 
cial chapters dealing with locusts, fruit-flies, Formicides, the two beetles 
popularly known as “ vaquinhas, which destroy fruit trees (Macrodacty- 
Ins suturalis Mannh. and Epicauta atomaria Germ), with aphides and 
scale insects, and with control measures, especially insecticides. 

The author describes the stages of development and the habits of the 
most important insects considered in each chapter, and gives an account 
of the methods of control which may be used against them. G. T. 

665 - The Introduction into Italy of the Hymenopteron, A spidiotiphagus 
lounsburyi, an endophagous Parasite of the tf bianea-rossa ” of Citrus 
Trees {Chrysomphalus dictyospermi) (*).Paoli, a., in ll Coltimton ,< 

Year EXVIII, No, 15, pp 45**455, figs. 2. Casale Mouferrato, May 30, 1922. 

The chalcid hymenopteron, Aspidiotiphagus loumburyi Berl. and 

(i) See also if. Jan. 1918, No. 218. (Ed.) 
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Paoli is well-known in Madeira. This insect is an endophagous parasite 
of the Coccid, Chrysomphalns dictyspeymiM.org. (“ bianca-rossa ” of citrus 
trees), which is also very common in the island, and is found on many 
widely differing species of plants. 

In March 1922 the author was sent to Madeira by the Italian Ministry 
of Agriculture to collect leaves attacked by “ bianca-rossa This insect 
was infested by the internal parasite, Aspidiotiphagus loimsbuvyi. These 
leaves were taken to Italy; some were placed in gardens at Chiavari 
Prov. of Genoa), and others in Sicily where the coccid occurs in great 
numbers. 

Part of the material was kept in the laboratory, and the insects, wdiich 
hatched out daily in hundreds from the leaves under observation, were at 
once set at liberty in the various gardens. 

The author is of opinion that A. lounsburyi will become acclimatised 
in Italy without anv difficulty. 

G. A. 


666 - South African Maize Pests. — See No. 565 Of this Review. 

667 - Pests of Sorghum vulgare, in India. — See No. 566 ot this Remew. 

668 - Insects injurious to Sainfoin in Sicily and Tunisia. — de Stefani, t,, in Alieva- 
menti, Year III, Pari. 3 pp. 85-86. Palermo, March 1922. 

In Sicily and Tunisia during the past few years the crops of sainfoin 
{Hedysarum coronarium), have been attacked by Sphenoptera lineata Fabr. 
and Sph. laticollis Oliv. 

The author gives a short account of the life-cycle of the former which 
is entirely passed within the host-plant. Both the Buprestid beetles, when 
in the larval stage, excavate a deep gallery in the tap-root of Hedys. coro¬ 
narium, and do irreparable damage to the plant. 

The individuals that are attacked can be easily recognised, as their 
leaves first wilt, and afterwards wither. Both the beetles have increased 
to a greater extent in each successive year. The injury done recently 
by Sph . lineata in the territory of Monreale (Prov. of Palermo), was so se¬ 
rious that the young sainfoin seedling were entirely withered throughout 
wide areas, while the colonists in Tunisia fear that they will have to give 
up growing this crops owing to the attacks of Sph. laticollis. 

Hedysarum coronarium is not only injured by the above two 
Buprestids, but also by the larva of a Macrolepidopteron, Sesia ichneu - 
moniformis S. V., which likewise infests the tap-root of the Teguminosa. 

In the control of these insects good results could be obtained, according 
to the author, by uprooting and burning in February, March and April, 
all unhealthy looking plants of sainfoin, as their diseased condition is 
most probably due to the mining of the tap-root by the larvae. 

G. T. 

669 -He!loth is arm igem (Cotton boll-worm) a Macro lepidopteron causing 
Damage in ratooned Cotton-fields in South Africa. — See No. 572 of this Review. 
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670 - Homalonotus cor/aceus , a Coleopteron injurious to the Coconut Palm in 

Brazil (1). — Bondar, G , in Chacarets e Qiuntaes , Vol. XXV, No 3, PP* 205-208, li%*. 5 

Sao Panic, March 15, 1922. 

In Brazil there are large numbers of coconut palms bearing crops 
much below the normal minimum, which instead of producing over fiftj* 
nuts per annum yield only from ten to twenty. In place of the twelve 
annual bunches each containing ten to twenty nuts, four or five bunches only 
with three to four nuts each, attain maturity. The others either die pre¬ 
maturely before the fruit sets, or lose the greater number of their nuts 
before they are fully developed or ripe. 

The abortion of the fruit is due to a Curculionid beetle, Homalonotus 
coriaceus Gyll. 

The adult individuals hide themselves in the axils of the leaves, near 
the inflorescences, and live on the internal tissues of the palm. 

In order to reach the flowers that have not yet unfolded, the insect 
actually perforates the spathe enveloping them. Many of the flowers 
thus attacked die, and when the spathe is perforated in ten or fifteen 
places, all the blossoms it contains perish. This is, however, exceptional ; 
as a rule only some of the flowers are destroyed by the attacks of the 
Coleopteron. 

When the surviving flowers produce fruits, these are perforated by 
the insect which sucks out their contents. This causes the abortion and 
fall of the young nuts ; frequently 4 to 5 holes are to be seen in the fallen 
nuts, usually at the extremity of the fruit. 

The beetle lays its eggs on the palm, choosing by preference the 
spathes where it finds its food supply. Each egg is deposited in a cavity 
made for its reception in the median part of the spathe, which acts as a 
sheath to the peduncle of the inflorescence. 

The larvae live on the tissues of the spathes and then pass to the more 
tender and succulent peduncle of the inflorescence excavating a groove 
as thej?- descend the stipe. The nutrition of the flower and fruits is thus 
hindered, and in consequence the nuts fall. Often the whole peduncle 
of the inflorescence is attacked, so that it dies and all the nuts are lost. 
When the larva attains its full development before reaching the base of the 
peduncle, it weaves a cocoon in the cavity of the spathe, using the tissues 
of the plant itself for this purpose. In this cocoon, the beetle pupates 
and remains until it attains its adult form. 

When several larvae descend into the peduncle, or if the peduncle 
dies before the enclosed larva has completed its development, the grub 
passes into the stipe, which is still covered with leaves, and there bores a 
gallery 20 to 30 mm. in diameter. 

The best means of controlling the insect is to catch the adults 
that usually hide in the axils of the leaves ; * all dead or injured in¬ 
florescences should be cut back as far as possible, and the insects found 
on them must be destroyed. q, 3* 


(i) See R. Sept. 1915, No. 991. {Ed.) 
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671 - Pests of the Cacao In Grenada. — &ee No. 576 of this Renew. 

672 - Gfyphodes union alls, a Microlepidopteron destroying Jasmine 
' in the Department Of Var. — BerlaNd, J,-, and S£cuy, 33., ill Bulletin dc lu Societe 

entomologyque de France, No. 7, pp 95-96, fig. 1. Paris, 1922 

In September 1921, at Callian in the Department of Var, much damage 
was done by a caterpillar to the plantations of jasmine, a flower grown on 
a large scale fox the extraction of perfume. 

The caterpillar feeds upon the leaves of the plant, and also bores a 
hole about half-way down the corolla tube of the flower, generalfy causing 
the flower thus attacked to wither quickly. 

Some of the caterpillars collected on the spot were reared; thej r pu¬ 
pated from the 8th to the 10th of September. On the 10th of the same 
month, there emerged from them a fairly common Microlepidopteron, 
Glyphodes unionalis Hiibner, better known owing to the injury it does to 
the olive-tree, but also occurring as a parasite of the jasmine, Ligustrum 
sp. and arbutus. 

Some apparently healthy caterpillars did not make chrysalides, but 
produced pupae found beside the contracted body of the caterpillars. 
From each of these pupae on September 19th there emerged the adult form 
of a parasite of the Microlepidopteron, the tachnid Zenillia roseanae B, B. 
of which the authors give a description. 

It is probable that in the territory of Callian this tachnid will act as 
a sufficient check upon the Microlepidopteron, but it may not prove as 
efficacious in the neighbourhood of Grasse, where the complaints of the 
horticulturists are continually increasing, G. T. 

673 - Eriophyest spp. 5 Mites injurious to the Fruits of the Fig-Tree and oiRuhus, 

new to California. — Essie, E. o., and Smith, E. H., in Monthly Bulletin or the De¬ 
partment of Agriculture , State of California, Vo!. NI, No. 1, p. 63. Sacramento» 

, California, January 1022. 

Two new Eriophydes injurious to cultivated plants were discovered in 
California during the summer of 1921. 

The first was a species of Eriophyes which appeared to be common 
in the valleys of the interior of California. It lives on the fruits of the differ¬ 
ent varieties of fig-tree, “ Dottato ” or " Kadota, *’ “ Calimyrna " and 
“ White Adriatic. 

The mites are found in all stages of the unripe fruit and their presence 
is^hown by a* whitening of the bracts and pulp in the neighbourhood 
of “the apical opening. On cutting open one of the figs there are seen in 
the pulp certain spots and striae, radiating from the apical opening. These 
are often translucid and prematurely pink or brown, according to the degree 
of ripeness the fruit has attained. Targe numbers of mites are always 
present in these spots and on the yellowing bracts, as well as in the normal 
pulp. They are most numerous in the half-grown, or nearly full-grown 
figs. As the figs ripen, the mites gradually change their position and are 
to be found only under the small bracts at the apical opening, when the 
fruit is quite mature. 
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How far this mite is responsible for the changes described is not yet 
known. According to the authors this Eriophyde had never before been 
met with on fig-trees either in California or elsewhere. 

The second species of Eriophyes occurs on the green and the ripening 
fruits of Rubus var. Himalaya. This mite produces a definite change in 
the fruit which prevents it ripening, or else causes the drupels to ripen 
irregularly, so that some may be still green while others are quite ripe and 
black. The mites cluster chiefly round the centre of the fig and at the 
base of the drupels. This species of Eriophyes had never been seen before, 
although the damage done to the fruits of Rubus Himalaya (the only 
variety that appears to be attacked) had been noticed fcr many years 
and attributed to animal agency of another kind. 

G. T. 

674 - Pests of the Date-palm in Mesopotamia. — vSee No. 5^1 of this Reiiev. 

675 - Observations on an Affeetion of the Date Palm known under the name of 

« Doud” in North Africa. — Surcouf, J. M. R., ill Bulletin de la Societe d'HiStoire 

naturelle de VAtnque du Nord, Vol.XIII, No. 2, pp. 34-35* Algiers, February 15, 10*22 . 

The affection of the date-palm known as “ doud '' has spread to the 
knowledge of the author, from the district of Figuig in Morocco, to El Golf a 
and Touggourt ; it is well-known to the natives who attribute it to the 
attack of beetle larvae. 

Some authorities do not consider that “ doud ” is entirely due to the 
agency of these insects, but the author's researches carried out in various 
parts of Algeria from 1917 to 1921, have shown it to be coincident with 
the presence of beetles in the leaf-crown of the palm. The species which 
occur in the largest numbers are Phyllognathns silemis and Orycks 
bispinosus . 

In the author's opinion, the affection is due to lesions produced both, 
by the adult beetle and the larva, but chiefly by the latter. 

G. T. 

676 - The Fir-Needle Beetle (Poiydrosas pi/osus), in Switzerland* — Rarbky, a., 

in Jourmi forestier suisse, Year EXXII, Nos.io-ii, pp. 186-189, 1 pi, Berne, 1921, 

The curculionid beetle, Polydrosus pilosus Gredl, was observed for the 
first time at the end of May and early in June 1921, in the forests of the 
Canton of Vaud on the White Pine, as well as upon the Spruce and certain 
deciduous shrubs. In the case of the White Pine, naturally sown seedlings 
were attacked when four years of age when they had attained the height 
of ten centimetres, as well as trees three to four metres high. The beetle 
wandered over the branches, eating the scarcely developed leaves, those 
near the tip being preferred. 

There is good reason to believe that the insect had appeared the pre¬ 
ceding year, but in such small numbers that its depredations escaped notice. 

The spikes and terminal buds seem immune from attacks of the beetle, 
though the growth of the tree is arrested to some extent as a result of the 
partial stripping of the leaves, 

G. T. 
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677 - The Grey Pyralis of the Larch (Steganoptycha pinicolana ), injurious to 

the Siberian Pine and the Mountain Pine, in Switzerland. — badoux, it., in 

Journal forest lev smsse, yeai EXXIII, No x, pp. 1-6,1 pi. Berne, January 1922. 

Since 1858, Steganoptycha pinicolana Zll. (— St. diniana Gn.), has 
periodically attacked larches in the plantations of Grisons and Valais. It 
its larval stage this insect devours the leaves in larch stands of all ages, 
and arrests the growth of the trees to a very considerable extent. 

Although this Microlepidopteron lives chiefly on the larch, it is not 
strictly monophagous. Most authors however regard its presence on other 
forest trees as exceptional. Coaz, Nussein and Barbey seem to consider 
that the Spruce, Siberian Pine and Mountain Pine are attacked only by 
St. pinicolana when growing in a plantation of infected larches. 

Observations made during the summer of 1921 have shown that the 
larch pyralis is injurious to other trees besides Larix. 

In several parts of Grisons, both the Siberian and the Mountain 
Pines, generally regarded as vigorous and immune to insect attack, were 
found to be infested over a large area by a caterpillar recognised as 
being the larva of St. pinicolana , while nearly all the larches in the same 
neighbourhood were free from the pest. G. T. 

678 - Damage eaused by the “White Fir Beetle” (Pissodes piceae ) in Switzer¬ 
land. — Badoux,H., in Journal forestier suisse, Year EXXII1, No. 4, pp 68-69. 

Berne, April 1922. 

Pissodes piceae Ill. occurs frequently in Switzerland, but seldom does 
any appreciable damage. 

In 1921, this Curculionid beetle made its appearance in the forest 
of Bngelberg (Aargau) in a plantation of firs that had been greatly injured 
by the attacks of Dreyfusia nusslini C. B. 

The appearance of the beetle has recently been reported in a forest 
belonging to the Commune of Iyichtensteig (St. Gall). About twenty average 
sized timber fir trees have been attacked and it has been necessary to fell 
them. An examination of the wood has shows the presence of Sirex gi- 
gas Z,. as well as of Pissodes piceae. 

In order to prevent the propagation of both the Coleopteron and the 
Hymenopteron, all trees harbouring any of the beetles should be felled 
at once and the bark stripped off. All fragments of bark in which the 
insect has deposited its eggs must be burnt. G. T. 


Aeeredo RuGGERX, gerente responsabile. 
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AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION 

679 - Report of the California Department of Agriculture for the Period ending Be- development 
comber 31* 1921. — Hecke, G. H., iu The Monthly Bulletin , Department of Agriculture, or \ 

State of California , Vo!. X, Nos. 11-12, pp. 559-569. Sacramento, Ca , Nov-Dec. 1921. agriculture: 

The general agricultural depression following the war has probably ^cowtrST] 
been felt to a lesser extent in California than in most parts of America, » 

this being due largely to the excellent organisation of the cooperative 
marketing associations and of the prominent independent commercial 
concerns. The year 1921 has been exceedingly important from the point 
of view of agricultural and horticultural legislation. Some of the decrees 
established have meant the addition of entirety new activities to the 
work of the Department, for example the Pure Seed Law authorises 
a much needed standardisation of agricultural seeds and a Seed Testing 
Laboratory is now established in co-operation with the United States 
Bureau of Plant Industry. 

As regards the new laws affecting the livestock industry, the most 
important are the co-operative systems relating to tuberculosis which 
are under control of the Federal State. 

The centralisation plan has now been completed and the diagram 
illustrates the present organisation of the State Department of Agricul¬ 
ture. The recent addition of the Department of Weights and Measures 
and the State Market Commission and Fish Exchange has resulted in 
broadening the scope and activities of the Department. The important 
steps taken with reference to Standardisation, Pest control and quaran¬ 
tine etc. are dealt with under the various sections. These reports of 

[Abstract No. 
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the different division leaders demonstrate the marked development, in 
every case attributed to the loyal co-operation of the various agencies 
concerned. 

Division of plant industry. 

Bureau of Pest Control. — Activities have been continued along 
the following lines: 

a) Regulation of traffic in walnuts to control the spread of 
codling moth (i); 

b) Investigation of the possible improvement in the treatment of 
nursery stock to prevent the transport of certain insect pests. Work 
carried on by the Bureau includes treatment of apple, pear, peach, 
plum, almond, apricot, cherry, olive, orange, grapefruit and lemon. 
A number of standard liquid insecticides and fumigants were used,applied 
under vacuum conditions. Results have furnished a basis for the 
development of methods which should prove very helpful witli reference 
to a number of present day problems. Special work has been undertaken 
with citrus nursery stock, which was first defoliated, then treated with 
hydrocyanic gas for 1 hour under reduced-pressure conditions (ratio 
1.03. sodium cyanide to 100 cub. It. in a 27 inch, vacuum). This method 
proved very successful in the destruction of red scale (2); 

c) Control of insects affecting dried fruits. Satisfactory reports 
have been received from fig, date and raisin packers after tlieir in* 
stallation of fumigators. Experiments have been made with a view to 
ascertaining the value of fumigation of dates in vacuum with sulphur 
dioxide , and their resistance to such treatment without commercial 
injury. I11 various experiments gas was generated by the utilisation 
of pure liquid carbon bisulphide at varying strengths. No injury was 
evolved from the standpoint of excess residue. 

Reports as to the designs put forward for the fumigating apparatus 
are given, but all work of this kind should be considered of a preliminary 
nature. 

d) Investigation as to the possibility of a satisfactory treatment 
of potatoes to destroy tuber moth (3). Complete details of the work done 
will he presented in a special report. 

t) Work with the California Almond Growers' Exchange, in con¬ 
nection with the control of insect pests of almonds. The Indian moth (4) 
has been a constant source of trouble in the packing houses. A success¬ 
ful treatment has been effected to eradicate this pest, namely the ap¬ 
plication of heat to the infested part of the building. The details of the 
procedure are given. 

/) Sterilisation of picking boxes. The treatment by steam to 
destroy pests has met with considerable success. 

3?) Grasshopper poison. 


(1) Carpocapsa pomonelkt. — (3) Chrysomphalus aumntii . — G) Phtha*imm\ operculvllw 
Zell. — (4) Plodta inter pmciclla Hbn. (Ed.) 
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Field work m Insect control. — Attention has been turned especiall\ T 
to the control of the following pests : — Strawberry root weevil (Otiorhyfi¬ 
chus ruqifrons) ; strawberry leaf weevil ( Pavia canella) ; pear thrips 
(Euthrifis pyri); pear mealybug {Pseudococcus mariiimns ), etc. 

The introduction of the South African black scale parasite ( Aphicus 
loitnsburyi) is very evident, and a systematic distribution as well as the 
development of further quantities of this parasite has been in progress. 
Other beneficial insects are also reported, amongst them the Citrus feed¬ 
ing mealybugs, Crypto!cemus montronzieri , the Sicilian internal parasite, 
Tanaomastix abnormis , the Cotton cushion scale predator, Vedalia 
cardinalis . Experiments are also in progress in connection with red 
scale parasites and the Coleopteron steety-blue ladybird {Orcus chaly- 
beus), Rhhobius lophanthae and Chilocorus bivulnerus have already given 
good results. The Chalcid, Aphelinus diaspidis is also under close ob¬ 
servation. Rodent control work has been prosecuted vigorously through¬ 
out the State and an intensive campaign against coyotes and other 
predatory animals has been inaugurated. Full details relative to these 
points are given. 

Bureau of standardisation. 

a) Fruit and Vegetable Service. — At present this Bureau is engag¬ 
ed in the determination of workable standards for grapes and other de¬ 
ciduous fruits. 

b) Port inspection service of fruits and vegetables. — This service 
places at the disposal of growers and shippers of perishable products, 
expert, disinterested, official inspectors from the Department of Agri¬ 
culture who issue certificates covering the carload as a unit. 

The seed potato certification service has been extended and enlarged 
during ic)2i, and also the grain and warehouse inspection service and 
the seed standardisation and inspection sendee. 

Bureau of plant quarantine. — In addition to the maritime port 
inspection, activities have been extended to the inspection of auto¬ 
mobile traffic, a new field in quarantine work and one which should be given 
full consideration in the future. Quarantine orders have been revised 
so as conform to changing conditions brought about by the spread of pests 
and diseases in other States. 

Report of the viticultural service. — Details are already pub¬ 
lished in the Annual Grape Report and data relative to economic re¬ 
turns will shortly be published by the California Crop Reporting Service 
of the State Department of Agriculture. 

Data is given .relative to the frost damage to the 1921 grape yield* 

No further progress has been made as regards control of diseases 
and pests. The nematode Heterodera radicicola .(potato eelworm) has 
caused serious damage lately. 

Grape phylloxera (Phylloxera vastatrix) is prevalent and widespread 
throughout the State, . and the most effective methods adopted are ; 
1) the grafting on resistant roots when the soil is susceptible to phyllox¬ 
era infestation ; 2) planting in very sandy soils or loams not susceptible 

[«*•] 
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to infestation. All other practices offer little guarantee of longevity. 
The hot water treatment of rooted vines and cuttings when applied with 
care is effective as an agent of disinfection and if universally adopted 
would undoubtedly retard attack and restrict the spread of this disease. 
The Federal quarantine regulations although causing inconvenience to 
vine growers by barring the use of rooted vines and consequently delaying 
the planting of vineyards, is an advantageous institution in that it is 
a safe measure of protection against the introduction of pests and vine 
diseases which if once acclimatised would be so costly to control that 
vine cultivation would be restricted to the more highly profitable loca¬ 
lities . 

Division of chemistry. — A comprehensive inspection service has 
been inaugurated relative to the manufacture and sale of materials used 
in the control of diseases and pests, weeds and rodents, the last two of 
which have not hitherto been covered by any law. 

A co-operative arrangement has been effected with the Division of 
Animal Industry and the Division of Chemistry for the equipment and 
operation of a laboratory for the bacteriological and chemical examina¬ 
tion of daily products. 

An inspection service has also been at work for the administration 
of the Fertiliser Law. Briefly stated, the activities of the Division are 
now as follows : 

1} Administration of Fertiliser Law: — a) Registration and licens¬ 
ing of manufacturers and dealers ; b) collection of tonnage taxes ; c) sam¬ 
pling and analysing of all brands of commercial fertilisers offered for sale, 
and publication of the results; d) prosecution of those who sell commercial 
fertilisers without license or payment of tonnage taxes; e ) prosecution of 
those who sell labelled commercial fertilisers below the guaranteed ana¬ 
lysis ; and of those who sell animal manures containing added sand or 
water. 

2) Administration of the Economic Poison law: — a) Regist¬ 
ration and licensing of manufacturers and dealers sampling and analysing 
substances offered for sale in the State to be used for the control of 
insects, fungi, weeds and rodents and publication the results; c) prosecution 
of those who sell economic poisons without license ; d) prosecution of 
those who sell adulterated or misbranded economic poisons. 

3) Chemical and bacteriological examination of dairy products 
as required by the Dairy Service of the Division of Animal Industry. 

4) Testing and certification of all instruments used by creameries 
to determine the percentage of butter fat in mill?: and cream. 

5 } Analysis of miscellaneous substances required by other Divi¬ 
sions of the Department 

, This has included the analysis of fruits for the Bureau of Standard¬ 
isation, and toxological examinations of stomach contents of various 
organs of cattle and other live stock, feed and water, in suspected cases 
of poisoning, 

6) Testing of instruments and supplying standard solutions for 

. Dw*3 
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all County Horticultural Commissioners, test determination for the 
ripeness of oranges, and instruction of officials and their deputies and 
inspectors in the technique of making the so-called 8 to 1 test. 

7) Public sendee : a) Official and private analyses of economic 
poisons, fertilisers and allied substances, such as agricultural lime, gyp¬ 
sum and so called soil stimulants. 

b) Analysis of milk and cream for industrials. 

c) Correspondence, personal visits and conferences pertaining 
to the above-mentioned activities. 

d) Investigations : — a) Chemical and bacteriological investiga¬ 
tions to improve the quality of dairy products and to prevent and detect 
fraud. 

h ) Chemical investigations to obtain information when needed 
for the enforcement ot the various laws. 

Division of animal industry. — In addition to the important 
laws affecting the live stock industry concerning tuberculosis eradica¬ 
tion, disease investigations have been in progress and certain diseases 
such as the Texas fevei tick and sheep scab have been reduced to a min¬ 
imum. A list is given of the various diseases investigated and the erad¬ 
ication results. 

Data are given concerning Dair> Inspection work, cattle protection 
service and cattle statistics, and the newly-established meat inspection law. 

Division of weights and measures. — Inspections have been 
made in the various counties, cities and towns of the State in respect to 
weights and measures, to the sale of goods, wares, merchandise, commod¬ 
ities and foodstuffs in containers. These inspections are made in the 
various localities during their busiest seasons. Each state institution 
is inspected at least once annually and all scales, weights and measures 
are tested and corrected, which enables an accurate check to be made 
on incoming supplies. Further details are given with reference to the 
work of the “ public weighmasters the Net Container Daw, i. e. the mark¬ 
ing of containers with net quantity of contents; the gasoline and oil meas¬ 
uring devices; bread standardisation etc. 

Division of markets. — The efforts of this division have been con¬ 
centrated largely on the proper and equitable distribution of the food 
supply. A survey of activities during the latter part of 1921 is made. 

Crop Report for 1921, and final estimates of acreage production and 
value of the principal crops of the State of California. — The tables in this 
report summarise the production of the various crops. Revised figures 
on acreage and production for 1919 and IQ 20 are included for compar¬ 
ative purposes. 

680 - Review of the Agricultural Situation In North West Morocco. — Saulnier, j., 
in Revue At>nco 1 e de VA frique dtt Nord. Year 19, No. 75, pp. xo-r3 1 map, Algiers, 
1921. 

The " Gharb ” area under discussion, occupies the whole of the North 
Wets of French Morocco. Bounded on the north by the Klott, on the south 
by the Betii-Hassen area, on the east by Djebala and- Riata and on the 
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west by the Atlantic Ocean, this region forms an immense plain with 
the Chatba Mountains as a central ridge running from west to east. 

Three types of soil quite distiuct from each other are to be found, 
namely: — i) Sandy soils (“ rimet n ); 2) black soils (“ Urssc j) white 
soils (“ dessc ”). The sandy soils are prevalent in the northern sec¬ 
tion of the area. Beneath the surface soil is found a layer of blue day 
containing traces of glauconite, and below this,sand again, and then gra¬ 
vel. It therefore belongs to the Upper pliocene group, and is especially 
noticeable in the Maarif and Anabsa plains. The comparatively pure 
sand extends as far as Oued Bon Harira, but further south the colour 
changes to black, perhaps owing to the abundance of humus. Here 
and there in the sand, if the clay layer is at all deep, marsh (“ merdja *') 
formation is obvious, and this formation is associated with almost the 
entire coastal area {merdja rassed daonra) and in certain portions inland 
{merdja marktane). The marshes are to a large extent dried up in the 
summer. 

Further South, in the mountainous region of Chatba and Djebel 
Dali, there is a variation of black, sandy, whitish and greyish soil. At 
Ain-el-Gsob, certain molluscs have been observed, and varieties of Pa¬ 
tens jacobeiis and Ostrea spp. (Pliocene). Dwarf palms are to be found 
over a limited area. 

On the mountain spurs, the black soil extends to within 2 or 3 km. 
of Oued Sebou, where it is replaced by white soil of a very colloidal 
nature. 

Climate. — The temperature of the ' Gharb ’ is very mild ; snow 
is scarcely ever seen in spite of the neighbouring high altitudes (Dj. Alem. : 
2300 m.; Dj. Iziren : 2500 in.). The rainfall is fairly regular, and the at¬ 
mosphere comparatively moist, as a result of the situation of the country 
near the sea and the N. W. winds. 

Agriculture. — The soil in the extreme north is unsuitable for cul¬ 
tivation and only small quantities of barley and sorghum are grown for 
local consumption. Wheat is cultivated only on the border of small 
opeds, where alluvium deposits occur. In the Maaref and Anabsa plain, 
where humus is combined with the sand, melons, water melons, and gourds 
are grown. 

On the Chatba Mts. cultivation is met with only in the hollows 
of the foothills. On black soils of the Souk-el-Arba and Daotiia plain, 
the chief crop is wheat, and the native activity is more marked. Furth¬ 
er south on the Sebon white soil areas, very large tracts are covered 
with wheat and barley. 

As regards the quality of the crops, it is noted that the wheat is fre¬ 
quently very fine on the black soils; durum wheat is rarely seen ; the 
barley is also of good quality but not equal to the wheat. Fungous dis¬ 
eases are rare ; rust and smut have been noted in a few instances. 

Live stock:. — The chief interest of the native from the agricultural 
standpoint is bound up in stock raising, more especially in the north. Spec¬ 
ial attention is paid to cattle raising, and then to horses, sheep and pigs* 

[mi 




DEVELOPMENT OF AGRICULTURE IX DIFFERENT COUNTRIES 7S7 


Cattle. — These are of medium size ; certain remarkably fine speci¬ 
mens exist, particularly amongst the bulls. The colour varies, generally 
from red to deep black. Stock raisers concentrate their attention both 
on butcher's stock and working animals ; the first remain inactive in 
herds. At about 2 years old, the natives proceed to castrate, following 
a somewhat crude method (“ martelage ”) (dougg): they beat the testi¬ 
cles of the animal with a switch, until they are reduced to pulp. The 
animal becomes feverish for a few days after the operation, and then re¬ 
covers its equilibrium and fattens rapidly. Only on a few occasions has 
death occurred as a result of this method. No shelter is given to the 
animals ; they are merely enclosed in a large dug out (“ asses ”), made 
in the form of a regular trapezium to prevent escape. 

Up to the present, stock raising has been left entirely in the hands 
of the natives ; the Europeans merely purchase the animals and leave 
them in the care of the natives and take no further responsibility. The 
following form of contract is in vogue. 

“ The native takes % of the profits, is responsible for stolen beasts, 
and if one dies has no right to cut up the animal before the European 
owner has seen and investigated the cause of death etc. (This latter 
condition has scarcely ever been included in the contracts between the 
natives themselves). The European takes 2 / 3 of the profits. 

Milch cows. — These are of superior quality, and give from 4-5 
litres of milk per day. Cows from Southern Morocco are not often trans¬ 
ferred to the North, as the change of conditions has a deleterious effect 
on such animals, the death rate amounting to 60 %. Some difficulty is 
found in distinguishing northern and southern animals on the market. 
The natives consider that they can distinguish them by the teecth, but 
this is doubtful. Certainly on the Gharb markets, these animals are ex¬ 
tremely thin. 

Sheep. — Sheep raising is especially developed on the banks of the 
Sebou. The animals are well made and stand high, resembling closely the 
merino sheep, but the wool is much less waved. The wool is generally 
of quite good quality. When improved, the Gharb breed should prove 
more profitable even than it is at the present time. 

Horses . — The animals are of medium size, the colour varies, and no 
particular colour can be said to dominate. The natives completely mis¬ 
understand the castration of horses. Horse breeding is not extensively 
practised, but following ancient custom all who can afford to do so buy 
a single horse or mare, and breeding is confined to these strictly limited 
lines. 

In Souk-el-Arba, a remount depot exists consisting of 10 Algerian 
stallions. The native horse is feeble and resembles more the draught- 
horse than the Algerian type. It is known by the natives as “ caidar ” 
or pack-saddle horse. 

Further exploitation in horse rearing will certainly be forthcoming, 
■owing to the extensive pasture land in the Gharb area. 

Pigs. — It appears that even before French influence existed in 

. [•••] 



788 DEVELOPMENT OF AGRICULTURE IN DIFFERENT COUNTRIES 


the Gharb, pig rearing was a native custom. At present the same method 
is adopted of confiding the care of the animals to the natives as is with 
cattle, and a similar division of profits between liuropean and natives. 
At present, two or three large exploitation schemes are being carried out 
and pigs are being raised in large numbers, and the future looks decid¬ 
edly promising. 

Trade. — Trade has reached a comparatively advanced stage; the 
chief markets are situated in Tala Mimouna or Jemao and Souk-el-Arba. 
The cattle trade is most important, although sheep are to a certain extent 
dealt with. Development in trade is dependent on stock breeding. 

Industry. —- This is almost non-existent in the Gharb. The only 
purely local industry lies in the manufacture of the gelabas. 

Police and law. — Two military posts are in existence, at Sebou 
and Arbaona, situated near Klott. These contain information bureaux 
from which officials are sent to inspect and control the local <l caids ”, 
which form the native law courts. 

In conclusion, the author expresses the opinion that there is a great 
future for the Gharb region, especially on the completion of the Tanger 
Pez line, as it is one of the most interesting districts in Morocco. Agricul¬ 
ture which up till now has not made any distinct progress should 
shortly make decided advances, provided that energy is shown in the intro¬ 
duction of modem methods. M. L. Y. 

681 -.Agriculture in Sergipe (Brazil). Note from the President, Dr. lose Joaquim 
Pereira Lobo (i). — Mensanghm apresentada d Ass&mblea legislative,, cm y de setembro 
de 1921, ao installav-se a s a Sessdo mdtnana da 14* legislature, pelo Coronet Dr. Jos& 
Joaquim Pereira Lcbo , Presidente do Estado, pp. 17 -f- tables 21 (besides text). Amcaiti, 
Imprensa Official, 1921. 

Note from the President of Sergipe, Dr. J. J. Pereira Lobo address¬ 
ed on September 7, 1921, to the Legislative Assembly, on the occasion 
of the opening of the 2nd Session of the 14th Legislation, which is con- 1 
cerned especially with the political and economic situation. Certain 
extracts have here been made of outstanding importance and giving 
a general idea of the agricultural conditions and hygienic arrangements 
in this State, 

Agriculture and stock raising. - The evident importance at¬ 
tached to agriculture in Sergipe is demonstrated by the export data which 
chiefly concern farm products. 


{1) For Development of Agriculture in Brazil, see: R. June 1921, No. 592 ; R. July 1921, 
No. 700 , R. Nov. 1921, No, 107S ; R. Feb. 1922, No. 135. Also: International Institute 
of Agriculture, International Review of Agricultural Economics Yr. XIJ, Nos. 1-2, Rome, 
Jan.-Feb. 1921, containing an important bibliographical record. The following'referen¬ 
ces are worthy of note: Armand Leoent, Organisation Agricole au Bresil, Antwerp, Laporte 
and Basse, 1913. — Notes on institutions established by the Federal Government, in support 
of agriculture, stock raising and agricultural industries. — Dr. Idelfonso Sxmobs Lowes, 
Economical Notes on Brazil, Ministry of Agriculture, Industry and Commerce, Rio de Janeiro, 
Villas Boas. V. C„ 1919. {Ed.) 
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In 1918, the exports amounted in round figure v s to 22 million milreis 
(1 milreis == 2 S 2^ at par) ; in 1919, 21,3 millions ; in 1920, 10.4 millions. 

Tn 1920, 93 % consisted of the following products : sugar (14 625 
tons); cotton yarns (15011) ; cotton (770 t); rice (3374 t); salt (17 127 t) ; 
skins, salted or dried (245.4 t) ; sugar comprised 53 % and cotton yarns 
31 % of the total value of exports. 

Several sugar factories are in existence, the most important being 
the “ Engenho Central de Riachuelo ”, the third largest in Brazil; — 
others are stationed at Aracajfi, Estancia, San Christo van, Villanova, 
Propria, and in addition to these are several other less important con¬ 
cerns. ■ ~ 

The Government endeavours to encourage cotton growing (1) by 
the distribution of selected seed, etc. ; this crop however owing to the 
existing cotton crisis, is on the downward grade, and in 1921, the esti¬ 
mated yield showed a decrease of 40 000 bales of 75 kg. below the pre¬ 
ceding year, that is a ratio of 1:3. 

The recent visit of the Cotton Commission under the direction of 
Mr* A. S. Pearse (2), brought into evidence the excellent quality of the 
Sergipe cotton, attributed to the length of the fibre. According to the 
report of the Commission, the “ Riqueza ” or “ Verdao ” is the best qual¬ 
ity cotton in the State : the fibre is 38 mm in length, strong and superior 
texture, very resistant to the “ lagasta rosea ” (Pectinophora gossypiella ), 
Seed sorting is practised as a preventive measure against this pest. At 
present there are 72 ginneries containing in all, 48 sorters and 28 gins for 
cleaning purposes. 

In 1920, 8 cotton fabric factories in the State had utilised 80 % of 


(1) See 1) Ministeiio da Agricultura, Industria e Commercio, Decreto No. 1 % 117 de 37 de 
mar90 de 1920 (Cr£a o Serviqo do Algodao), Rio de Janeiro, Imprensa Nacional, 1920. —- 
2) Minis leiio da Agriculluia, Indus tria e Commercio, Servi?o do Algodao, Relatorio apresen- 
tado ao Dr. Idelfonso Simoes Dopes, Ministro da Agiicultura, Industria e Commercio, pelo 
Agronomo William W. CoDlho de Souza, Superintendente do Servigo, Rio de Janeiro, Pa 
pelaria Americana, 1920, — 3) Ministry of Agriculture, Industry and Commerce, Board of 
Infonnation, Possibilities of Colton Culture in Brazil, by W. W. Co&dho de Souza, Rio de 
Janeiro, Papelaria, Brazil, 1920. — 4} Ministerio da Agricultura, Industria e Commercio. Ser¬ 
vice de Informacoes, A gultura do algodeiro no Brasil, pelo agronomo W. W. Co^lho de 
Souza, Rio de Janeiro, Imprensa nacional, 1921. — 5) Sociedade Nacional de Agricultua, Mis- 
s&o Internacional algodoeira, sua recepqao ua s. n. de agricultura, Conferencia do Sur. A. S. 
Pearse, Rio de Janeiro, Typ. Revista dos Tiibunaes, 1921. — 6 ) A. S, Pearse, Brazilian Cot 
ton, Manchester, Taylor Garnett Evans and Co., 1921 illustr. — 7) Dr. Deocledo De 
Campos. Delegate of Brazil, Rapport sur la Statistique du Coton presents h 1’Assemblee 
Generate au nom du Comity Permanent, Rome, International Institute of Agriculture, 
8 May 1922. — 8) Prof. Umbeito Ricci. Da Conference cotonni^re mondiale de Diverpool 
et Manchester, Int. Inst, of Agriculture, Bureau of Statistics, Vlth General Assembly, 
8 May, 1922. — 9) Dr. Deocledo De Campos, Da Conference Internationale eotonnidre de Rio 
de Janeiro (Oct. 1922) Communication presented to the Permanent Committee, Int. Inst, 
of Agriculture, 31 Mai 1922. —10} Dr. Deoclecio De Campos. O Algodao no Bxasiiea’ 
Conferencia mundial algodoeira de Nova-Orleans, Rome, June 1922. (Ed*) 

(2) See R. Dec. 1921, No. 1220. (Ed*) 
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the production, i. e. some 48 000 bales of 75 kg- encourage cotton 
growing, the President has put forward the following propositions 1) 1 o 
fix by decree the official types of cotton, handing over the classification 
to the care of a competent expert, and charging the Inspection of Agri¬ 
culture with the taxation, the grading and the selection ; 2) to exempt 
for ten years from the tax on manufactures where municipal autlioritie 
have installed a first quality hydraulic press capable of reducing 
a bale of 180 kg to a maximum volume of 0.35 cub. m. ; 3) to extend this 
exemption also for 10 years, and from the export tax for 5 years to the 
first factory which shall be established in the State for: fine thread (no. 24 
and above); English thread ; the weaver adapted to these threads ; bleach¬ 
ing, tinting, preparation etc. , the threading machine, weaver or other 
up to date method suitable for the manufacture of flannel; the Govern¬ 
ment being obliged to contribute 20 % towards the expense of installa¬ 
tion, and to exempt from the tax on manufactures for 10 years the 
ginneries which are employed for seed sorting and commercial grading. 

Rice cultivation is still limited to very primitive methods, and conse¬ 
quently the yield varies from year to year. 

Tobacco , maize and coconuts hold an important place, and the export 
of these products steadily increases. It may be estimated that as much 
as 2647 hi. of vegetable oils were exported in 1920. 

The Government encourages the farmer, by the distribution of im¬ 
ported machines and agricultural implements, at cost price and free 
from customs charges. At the “ Centro-Agricola ”, several crops are on 
trial: manioc, maize, forage crops, etc. and also at the “ Horto botanico ”, 
The <f Zootechnological Postes ” has received a subsidy of 50 000 milrcis 
(1920) for improvement purposes ; this “ posto ” is an important asset 
in connection with stock raising, and is a recognised resort of animal 
breeders. The export of hides and skins has been on the increase for sev¬ 
eral years. 

Lines of communication . —* The lack of communication continues to 
render stationary the economic situation. It appears probable that once 
the obstructions at the mouth of the river Japaratuba ai*e removed, the 
immense valley, where the land is particularly fertile, could be utilised ; 
already several factories are established there. This scheme, which has 
been submitted 'for approval to the Chamber of Deputies, would render 
the river navigable, and would keep back the floods, which each year, cause 
destruction over a wide area planted with sugar cane, and would per¬ 
mit the cultivation of immense areas. 

Education. Sergipe State possesses at the present time not count 
ing the numerous free establishments — 271 institutions : the “ Athenen 
Sorgipense ” a secondary school for boys ; the " Escola normal ” for 
teachers providing a course covering a period of 4 years ; 7 evening schools 
for adults. The State Primary schools are increasing slowly; in 1921, 
in the whole State there were 7855 pupils of both sexes. The illiter¬ 
ate are in the majority. The President proposes to add to the 
girls" section of the schools, a second year for children who do not 
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pass on to the normal school for teachers, and who have the wish to qual- 

in domestic management, typewriting, needle-work, music, etc. 

Sanitary conditions. — The population is on the decrease, due chiefly 
to emigration. 

The sanitary arrangements are still open to much improvement, 
liven in the Capitol itself, the drainage system is incomplete and the drink¬ 
ing water arrangements are poor. The unfavourable season, from the 
hygienic standpoint is the winter, when the marsh fever, influenza, small¬ 
pox etc. play havoc. 

In Sergipe, as is the case in the whole of Brazil, steps are being taken 
to improve conditions. 

The President draws attention to the high infant mortality, due 
chiefly to the ignorance of the mothers. 

F. D. 

6S2 - Notes on the Agricultural Conditions in the Italian Colonies. — Minister a deiu 

Colon.Ufficio Affari Economici, Bolletino di Infoimuziom, Year X, No i, pp. 1-16, 

plates 6, uRonie, Jan-Feb. 1922. 

Tripolitania. — The Mediterranean has a rcmaikable influence on the coastal region, 
which possesses a typical maritime climate; in the area adjacent to the desert, the forces 
which influence the maritime climate are in opposition with those of the desert climate, and 
a certain modification results. Inland, it is quite hot, arid, and typically desert 

Annual average rainfall: 200 to 400 mm. The fauna is very varied; livestock occupy 
an important position, and tunny fishing and the sponge industry are given much atten¬ 
tion and are remunerative. 

The flora is characterised by: 1) The date palm, and some 284 999 plants, young and 
fully developed are to be found in the oasis on the coast of Tripoli, Tagiura, Gurgi and Gar- 
garcsc ; 2) the olive, which is the sole fruit grown in the non-irrigated area now undei 
cultivation. Several wild plants either aromatic or with oleaginous seeds, or barks utilisable 
foi tannins and dyes, are also to be found. 

Agriculture is the chief industry and the small holder leads the way. 
Cereals, table grapes, henna, which is largely exported to Algeria, the cen¬ 
tral market for this crop, and olives grown in the coastal plains and in the 
Djebel, are all recognised crops. The progress made in olive cultivation, 
the attention given to new plantations and the improved methods of oil 
extraction have all contributed to increased yield during recent years, 
and the oil production will in future be estimated as sufficient for local 
consumption. The extension of plantations and the further improvement 
of industrial methods should make it possible in the near future to have 
a reserve which may be utilised for export purposes. 

The decree issued by the Government on November 15, 19 * 9 , provides land concessions 
under certain legulatoins Up till now, taking into account the minor importance of such 
land, which can be certified as available, about 10 concessions have been made, of limited 
area, comprising 3000 hectares. 

Facilities of various kinds are agreed upon by the Colonial Government authorities. 

Tripoli is the Tobacco factory centre, and large plantations exist in the neighbourhood 

Cyrenaica. — Temperate climate, which permits settlers to enjoy living conditions not 
unlike those of Southern Italy. The average annual rainfall varies from 200 to Bob mm. 

[e 81 -m) 
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Aa in Tripolitana, the fauna U distinctly varied : The livestock is, however, of liner 
quality, especially the sheep which possess supeiioi wool. The spouse industry U inosf ini 
portant, as regards both quantity and quality. 

The flora is very rich, and includes all types characteristic of Italian plants ejqnvally on 
, the upper plateaux The plants most abundant aie the broom, Pis facia Lanltscus cypres, 
wild olive, carob and oak. The date palm, except in the oasis of Denis* and the palm grove 
at Bengasi, is less luxuriant than in Tripolitana. The cultivated olive covers a very large 
area but is not so widely spread as the wild olive to which attention might be given 

Farming is the leading industry in Cyrenaica. The production of co- 
reals is important, particularly barley. In 1919-1920, the yield was 
about r 000 000 quintals, of which about 160 000 qx. were imported into 
Italy, for food purposes and for malt, which has taken the place, to a 
certain extent, of malt previously imported from other countries. Some 
150 000 qx. were exported elsewhere. 

Very few land concessions are granted by the Government in view of the small amount 
available for the purpose. On the other hand, the farmers, either in groups 01 as Co-opera¬ 
tive Societies are, in conjunction with the native owners, facing the problem of putting to 
useful purposes the large tracts of first-rate cultivable land with easy access to the* coast, 
which is now in possession of the native tribes. 

The collaboration of the native tribes with the settlers indicates that the results will be 
satisfactory. 

The facilities and premiums have been arranged and competitions organised, in accor¬ 
dance with existing conditions, by the Colonial Government, with a view to agricultural 
development and stock raising. 

In the north of Gasr el-Mugtar, on the Tripoli borderland, in Birte extensive sulphui 
deposits are found, which are easy to work although situated the surface. The sulphur 
obtained is usually transported to Bengasi and sold in the local markets Considerable 
quantities are exported to Egypt, and employed in the treatment of “ gale ” of camels. 

Eritrea. — In the plain, on the sea level, the climate is tropical ; iff the 
Upper plateau, the climate reembles that found in temperate regions, with marked differ¬ 
ences between the warm and the cooler hours of the day. In the intermediate area, between 
the plateau and the sea, wide variations in temperature are met with according to the seas¬ 
ons ; the days may be subject to torrid heat and the nights are almost as cool as in the upper 
plateau. On the inland lower plateau the day temperature is equal to, and some! mus 
higher than that on the coastal lower plateau, and the nights are comparatively cool. 
The lowest average annual rainfall is recorded at Assab, viz 28.8 mm.; the highest at Add! 
Ugri, 7S8.5 mm. 

The fauna and flora are veiy rich and very varied. The doum palm, the broom an« l even 
aloes, sansevere sp. are remarkable for their abundance, Cattle and .sheep are numerous ; 
a large majority of the native population devote their attention to slock raising. 

The most important industry of Eritrea from the economic stand¬ 
point is agriculture, and the flora has great possibilities, considering 
the geographic situation of this region, and the evident advantages of 
having both a temperature and a tropical climate. The river reservoirs 
of Mt. Belesa, the irrigation barrages of Zula and Haut-Falcat, are inten¬ 
ded to raise the value of land which when irrigated will render these 
almost arid regions available for valuable tropical crops. 

A well-planned exploitation of wild and cultivated fibre plants (agave 
and sansevere), camphor, aloes, and tan bark plants is being undertaken. 
Plantations of tobacco and coffee are beginning to give satisfactory results. 
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The yields from the dottm palm which grows wild and vigorously 
in the Barca valley and its tributaries and in the valleys of the Gasc and 
the Setit, are exploited to a large extent. The nut from the fruit is 
utilised in the ivory button industry in conjunction with the American 
corozo. Agordat and Cheren are the chief trade centres for this article. 

The first machinery installations for the stripping of the agave and dealing with the fibre 
have given excellent results. 

These is considerableamount of State Land available especially in the Lower-Plateau. 
Land concession is regulated by special provisions introduced by the Land Organisation 
appioved by Royal decree on Januaiy 31, 1909, No. 37S. 

All concessions are subject to yearly dues, which may be redeemed 011 certain condi¬ 
tions. Exemptions are allowed to farmers on special conditions. 

There have been up till now 170 concessions referring to 17 350 hectares in all. 

Sheep and cattle are numerous and constitute an important part in 
trade of this Colon}". The much-valued skins, represent, alone, one of 
the chief export articles. The preserved meat and slaughter-house by¬ 
products are dealt with at Sembel (Asmara). 

Ab regalds hunting, elephants are found in Cunamo and Tacazze, lions in Assaorta and 
in Barka Megareb, leopards and panthers, hyenas and jackals eveiywheie, hippopotami in 
Gasc and Setit, alligators in several rivers and in the pools of torrents ; huge number* of 
apes of all kinds and species, especially noticeable owing to the damage done to dount palm 
fruits and tamarisks ; antelopes, wild boars and various types of birds. All thebe annuals 
are of commercial value in connection with Zoological Gardens in other countries. 

Indications of phosphorite and potassic salt formations have been noted in Damalias 

Somalilan'd. — On the coastal regions, the monsoon winds tends to maintain an 
almost uniform climate throughout the j^ear ; the daily temperature varies between 22 
and 30 0 C, but inland, where the effect of the wind is less and the atmospheiic humidity 
low, the temperature varies fiom iS°C during the night to35°C and even t^ \o° C 
during the clay 

The average annual rainfall, in the more favoured regions of Benadir, does not exceed 
350 mm. The factor which influences the vegetative development is not the temperatuie 
which is equally distributed during the seasons, but the watei supply, dependent on the rains 
coming from Uebi Chebeli and Pjouba, and which represents the most valuable asset of the 
Colony. 

The fauna and flora are uniform throughout the region, except in the very fertile areas, 
along the Djouba and to a certain extent on the banks of the Chebeli, where the splendour 
of the tropical vegetation is a souice of admiration during the whole year. The most com¬ 
mon plants are the doum palm, the baobab ancl resinous acacias. 

livestock is the most important industry, and half the population, 
almost exclusively composed of natives, is thus occupied. The region 
best adapted to stock raising is in Benadir, where the pasture land is 
luxuriant, and the stock generally allowed to remain in the wild state, ex¬ 
cept in the district round Ubi Chebeli, starting from Andegle, where 
only semi-wild. A census taken on February 1 1920, demonstrates that 
in Benadir only, were 2 101178 camels, 124 461 cattle, 1 666 308 sheep. 

Native agriculture is of poor quality, and the economic results are 
characterised essentially, except perhaps in the case of cotton, by the 
production for local consumption rather than for export. The cultivar 
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tion of don rah, typical of arid zones, of " uenibe ”, of native cotton, 
of maize, of sesame of haricots, occupies a good half of the population 
grouped in villages, on the bank of the rivers Djouba and Cliebelt, or 
in fairly scattered groups in Dafet, Baidoa, and round Itala. 

In Somaliland, the two great rivers should play a considerable pari 
in the improvement of land values, permitting the introduction of trop¬ 
ical crops important from the industrial standpoint, especially cotton, 
sugar cane, tobacco, sesame and kapok ; this however, naturally en¬ 
tails capital and European technical direction, with manual labour sup¬ 
plied by natives, accustomed to the climatic conditions. White men cannot 
do heavy, outdoor werk owing to the climate and to obtain this manual 
labour without difficulty a successful step has been taken in securing 
the collaboration of the native element with Italian settlers. In this 
way, the “ Societa Agricola Italo-Somala ” has found no difficulty in 
the carrying out of important barrage schemes and utilisation of the 
waters of Uebi Chebeli for the irrigation of newly exploited areas in the 
Scidle-Moyen, and plantations will shortly be laid out. 

There is plenty of State land available. The concessions-, are regulated by special pr< >visii in 
contained in the Colonial Land Oiganisation appioved by royal decree on June 8, ion, 
No, 820. The concession costs demand only the payment of a modest annual rent which 
may be redeemed. Exceptions are made for certain small holders, who are exempted from 
payment. 

The concessions so far accorded, include just over $000 hectares Apart from this, 
there are numerous tracts of land, belonging to natives, which have already been deve¬ 
loped by the Italian settlers 

Just as in Eritrea, the land is rich in wild beasts. Elephants, rhitioceios, bulfaloes, are 
found near the two great rivers, especially the Djouba, also hippopotami, and a large number 
of ciocodiles; numbers of lions and leopards are found in the Balli region; antelopes, ghjiffes 
gazelles, wild boars everywhere, all of commercial value for parks, circuses, zoological 
gardens, as well as for their skins. 

Fish appear to be abundant and help to feed the coastal population, and ai'tei pickling 
in brine serve as a valuable export product, and afford by-products. 

G. A. B. 

683 - Importance of Technical Supervision on Sugar Plantations, ---kosenpeld, a. it., 

in The International Sueor Journal, Vel. XXIV, No. 279, pp. 140-113. Loudon, 

March 1922. 

With a view to securing better yields by ascertaining, under tech¬ 
nical supervision, the maximum potential yield, fertilisers, irrigation and 
drainage requirements etc. of each acre,' the Sugar Planters' Association 
in Honolulu has conducted a very interesting demonstration, and one 
pregnant with possibilities of super-intensive sugar production. The 
most outstanding result has been that for the last two years, the cane and 
long ratoons in this test have averaged 12 tons of sugar per acre, some 
areas yielding moje than 15 tons per acre. 

Assurance has been given that these results are neither accidental, 
nor are impracticable methods employed. These are enumerated as fol¬ 
lows : 1) extraordinarily close technical supervision of each acre ; 2) in* 
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tensive fertilisation, through ascertaining the practical limit and then 
applying required amount of fertiliser; 3) very careful irrigation, but 
no excessive quantities of water ; 4) careful decision as to the proper time 
for cessation of irrigation and ripening the cane before harvesting. The 
last three on every sugar plantation are to a large extent contingent upon 
the first, a fact which hitherto has been too much overlooked. x4part 
from some of the most progressive countries such as Hawaii and Java, 
real technical supervision of sugar cane plantations has been almost 
unknown. The reported results in Honolulu should, however, demon¬ 
strate clearly the utility- of technical care applied to production. 

M.Iy.Y. 


684 - The “ Office Regional Agricole ” in the South of France. — Bulletin Trimesind 
d<: VOffice r^icnol auncolo du 31>dt 9 pp. 1-10. Marseilles, Jan. 1922. 

The agricultural bureaux consisting of a Department Office and 
an “ Office regional ” (District Office) were inaugurated on Jan. 6, 
1919 (1) for the intensification of agricultural production. 

The “ Office regionalin the South of Trance covers the following 
area : Basse Provence (Bouches-dtt-Rhone, Var, Alpes-Maritimes) ; Lo¬ 
wer valley of the Rhone, and of Durance (Drome, Ardeche, Vancluse 
and Basses-Alpes) ; the Southern vineyards (Card, Herault, Pyrenees- 
Orientales) and la Corse, which all together constitute the 8th district. 

Headquarter,^ are established at Marseilles, temporarily at the Hotel 
de la Prefecture (Direction des Services agricoles). 

The directing committee consists of : — Inspector general of agri¬ 
culture for the district concerned, two delegates from each of the de¬ 
partmental offices. The Directors of the Agricultural Service assist at 
the meetings for consultation purposes. 

The agricultural offices are corporate bodies and have financial liability, 


(1) The law of January 6, 1019 inaugurated the district agricultural offices and the 
department offices. The former represent each agricultmal inspection centre. All possess 
a single organisation consisting of a council which is expected to meet at least twice each 
year; before December 15, propositions etc. are put before the Ministry of Agriculture, and 
further schemes are subject to the decision of the Ministry. Every year, the district office 
submits a written report concerning all work undertaken and also that carried out by the 
departmental offices. The Inspector General of Agriculture sees that the decisions made 
by the various Offices are carried out and surveys the work of the various experiment 
stations. 

The council, in each department, consists of 5 members, 2 at the most occupy the 
position of *, conseillcr xcn'ral ”, the others represent the principal agricultural groups. The 
reunion of the Council is held on the convocation of the Prefect. The Council revises its 
line of activity in accordance with the suggestions made by Agricultural associations. The 
programme is examined by the Office regional and definite arrangements are made only in 
conjunction with the ministerial decision. Every year, the Departmental Office presents 
a detailed report on the work and this is transmitted through the Office regional to the Minis¬ 
try of Agriculture. Departmental inspection is made by the Director Of Agricultural 
Services in conjunction with the decisions of the Departemental and district Offices, 
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They have the right to take the initiative as regards improvements in 
the departments or in the district. 

Activities of the office regional agricole in Southern Trance. 
— The activities of the Office are concentrated on: i) the co-ordination of 
the work of the departmental offices; ;:) the organisation of district exper¬ 
imental stations ; 3) the co-ordination of scientific research etc. in the 
interests of agricultural progress and the protection of crops in the dis¬ 
trict concerned. 

Co-operation of different branches of work of the Departmental Land Offi¬ 
ces. — Definite steps are taken at the General Assemblies where each of 
the Departmental Committees present an account of the work undertaken 
and the schemes in view. The Office regional has up till now directed 
the Departmental offices along the following lines : organisation of seed 
testing establishments ; distribution of seeds and plants of pure types 
and well selected ; joint control of diseases and pests ; inoculation of herds ; 
institution of itinerant lectures (wheat, livestock) ; reimbursement of 
losses of animal breeders; participation at competitions and demonstra¬ 
tions with a view to implement improvement etc. 

District Experiment Stations. — The existing number of stations is 
not less than 30; and they absorb a considerable part of the credits 
of the Office regional. The work of this Office is therefore clearly dif¬ 
ferentiated from that of the Departmental Office which concentrates 
its attention on popularisation of information supplied by the Office 
regional the experimental work being carried out on a uniform plan though 
under different conditions, These Stations are concerned with crop pro¬ 
duction of especial interest in southern France, and with stock raising, 
particularly sheep and pigs. Their schemes of work are checked by the 
Office regional after submitting to Committees consisting of 2 members of 
the Departmental Office interested, the President of this Office, the 
Director of Agricultural Service, the President of the Agricultural 
Association, an expert eminently suited to study the question, and the 
General Inspector of Agriculture for the District. 

Crops. — Olive-growing in 5 centres; Villeueuve-Dtuibel (Ai 
pes Maritimes), be Due (Var), Da Fare (Bouches-du-Rhone), Declenon 
{Gardj, Pilacanale, Piscialetto and Ajaccio (Corse), M. Bonnet, chief 
of the olive-growing association at Marseilles is appointed as director 
of this work. The programme is the same everywhere ; the study of the 
best pruning methods, the effect of ploughing and treatment of surface 
soil, control of collar rot, pests (olive fly etc.), propagation of interesting 
varieties, treatment of old trees, use of fertilisers, and should the oc¬ 
casion arise, the improvement of machinery etc. in the neighbouring oil 
mill. Nurseries have been started at Ajaccio, Antibes and Aix. 

Fruit growing:— at Solli^s-Pont and Frejus (Var), St, Vallier, Al- 
bon and Deveyron (Drome), grades (Pyrenees-Orientales), Cabaimes 
(Bouches-du-Rhdne) and Ajaccio (Corse). Experiments are in progress 
to ascertain the variety besi adapted to local cultivation, the best manure 

[684] 
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the treatment of both plant and animal pests. Attention is also given 
to packing, transport and utilisation of the products. 

Vine growing A National Experiment Station has been estab¬ 
lished a“t Montpellier. Stations have also been set up at Saint Marcel d’Ar¬ 
deche (Ardeche), Salleles d'Aude, Lafond de Long, Carcassonne (Aude), 
Gimeaux en Carmargue, Berre (Bouches-du-Rhone), Roquebrune (Var), 
le Gard and Ajaccio. A further station will shortly be established at Per¬ 
pignan (Pyrenees-Orientales). Tests are being made with various stocks 
for local varieties, grafting, direct production, manure, control of pests. 

Market gardening and flower growingat Avignon (Vaucluse) 
and Perpignan, and probably shortly at Hyeres (Var). Experiments 
are being made on the best varieties, manures, new varieties, control 
of pests. 

Flower growing is specialised at Antibes. It is intended to establish 
a centre for aromatic dowers such as lavender in the Basses-Alpes. 

Potatoes : at Alboussiere (Ardeche) and Volx (Basses-Alpes). 

Cereals : — at Maninet near Valence where (Drome), very interesting 
results have already been obtained. Experiments are also in progress at 
Aix (Bouches-du-Rhone), Cuxac-Cabardes, and St. Michel de Lanes (Aude). 

Lire stock . — Sheep: In order to maintain a pure race in South¬ 
ern France, the Office grants a subsidy for stock upkeep in the special 
sheepfolds et St. Andeol-en-Quint, for the Quint breed, and in La 
Batie Verdun (Drome), for the Corse breed and at Ajaccio for the pro¬ 
duction of Roquefort Cheese. A centre for the Larzac breed is proposed 
in Herault. 

Pigs:— the Marseillaise breed is being improved at Aix-en-Provence. 

Silkworms: At Oraison (Basse-Alpes), experiments are being made 
in the feeding of silkworms owing to the efforts of M. Gramee. 

The Office regional also undertakes research work of general interesc 
and contributes to the popularisation of motor ploughs, etc., and has 
brought to the public notice a machine adapted to the oil industry, etc. 

As regards propaganda, the Office regional has assisted in the pub¬ 
lication of several pamphlets dealing with the district, and entends 
to organise agricultural conferences illustrated by cinematograph. 
A central information bureau will shortly be established in Marseilles 
which should be useful also to the Departmental Offices, etc. 

In addition, it has been decided to publish a quarterly Review deal¬ 
ing with the more interesting work in hand, with a summary of the 
vaiious branches of newly-started work in other districts. P. C. 

685 - The National Agricultural Conference in the United States. — journal of Farm 

Economics, Vol. IV, N. 1, p. 61-63. Lancaster, Pa., Jan, 1922. 

The National Agricultural Conference, called at President Har¬ 
ding's request by Secretary of Agriculture Wallace during the week 
beginning January 23, served to focus attention of the country on the 
agricultural situation. 

A total of 336 delegates were in attendance, comprising representa- 
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tives of farm organisations, agricultural journals, State agricultural col¬ 
leges and departments, the seed, fertilizer, machinery, aud allied business 
interests, and agricultural interests generally throughout the country. 
The intention, as expressed by Secretary Wai.laoe, was to bring togethei 
a group thoroughly capable of passing on the many phases of problems 
affecting agricultural production and marketing. 

The Conference was addressed upon opening by President Harding 

The first two days were mainly devoted to addresses by agricultural 
leaders from many sections of the country, presenting the facts as to cur 
rent conditions and outlining some of the most important needs and 
problems before the country. 

Following this the Conference broke up into twelve committees. 
For three days committees met, reported, and their reports were debated 
by the main body. 

While the Conference presented a clear-cut picture oi the depression 
which has afected agriculture for the past year, its recommendations were 
not directed entirely to relief of an emergency as such. Perhaps its most 
significant work lay in presentation of fundamental economic relationshij>s 
between agriculture and other elements in the country, and in attempts 
to formulate some constructive lines ef policy with regard to the national 
welfare. 

A considerable number of resolutions were presented in committee 
reports and passed. In general, however, the outstanding action of the 
Conference revolved about four main propositions, namely : More adequate 
financing for agriculture ; insistence on cheaper transportation and distri¬ 
bution costs ; development of cooperative organization and freedom from 
legislative restraints thereon ; recognition and fair adjustment of the 
farmer's economic status relative to other groups. 

Some of the chief resolutions passed included:— 

Enactment of laws, state and national, authorising cooperative marketing. 

Amendment to warehouse act facilitating the financing of stored ciops and better pro¬ 
tection of such ciops. 

Better enforcement of State cold-storage laws and the enactment of a Federal law. 

Establishment of more Federal standards for farm products. 

Passage of laws prohibiting interstate traffic and manufacture of filled milk. 

legislation compelling truthful labeling of raw and manufactured products such as 
truth in-fabric bill now pending. 

Investigation by the interstate Commerce Commission of the advisability of extending 
preferential rates to agricultural products for the purpose of promoting foreign trade. 

Extension of the provision of the Webb-Pomerene Act which provides for combination 
of concerns for export trade in order to meet competition of consolidated purchasing of other 
countries. 

Tariff protectiou for agriculture equal to that extended to othei industries, establish¬ 
ment of tariff board to administer a permanent flexible tariff law with an anti-dumping pro¬ 
vision. 

Importation of potash free of tariff. 

Increased support of the International Agricultural Institute at Rome and appoint- 
meat of agricultural attaches to foreign embassies. 

t« 85 ] 
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Improved and greatly extended market reports on crops and live stock and the taking 
of census every fifth year 

Congressional legislation to meet the need for agiieultural credit running from sis 
months to three years such as is provided in the recommendations of the Congressional 
Joint Agricultuial Commission ; if this form of credits be not made available, the War 
Finance Corporation should continue to function until such time as may seem necessary 
and proper. 

Amendment of the Federal Reserve Act so as to give Federal Reseive Banks 
authority to buy and sell notes secured by warehouse receipts covering readily marketable, 
non-perishable, agricultuial staples or live stock, of the kinds and maturity now eligible 
foi rediscount. 

Recognition of agriculture, merchandising and manufacturing in the selection 
of the Federal Reserve Board and directois of Federal Reserve Banks. 

Increasing the individual borrowing limit from Federal Farm Goans from $10 ooo 
to $25 000. 

Congressional amendment to the joint-stock land banks so the banks may issue 
bonds to amount of twenty times their capital. 

Extension of the activities of the Federal Farm Goan System so it may include 
all the commodities which the farmer usually puts up as collateral. 

Reduction of freight rates immediately to rates effective August 25, 192 2. 

Federal aid in highway building and farm-to-market roads and continuation of this 
policy for a definite period, so States may plan adequate coopeiation ; 

The acceptance oi Henry Ford’s olfer to lease dam at Muscle Shoal% Alabama, 
and manufacture fertiliser. 

Retaining all bureaux of Department of Agriculture in that department. 

Establishment of a National Agricultural Advisory Council. 

Appointment of a National and Commission to classify land areas. Determination of 
a policy of reclamation which shall be coordinate with the need for agricultural land and 
further economic conditions. 

Effective legislation for stopping devastation of forests and a national consciousness 
of forest problems. 

Extension of research work and increase of area devoted to forests. 

Improvement of rural conditions and farm home life. 

More research and agricultural educational activities, particularly an enlargement 
of agencies for gathering and disseminating accurate statistics 011 production, marketing, 
and economic phases of agriculture m general. 

G. A B. 

686 - The Smithfield Club Show in London and its Lessons. — 1. Live Stock Journal , 
Vol. NCIV, No. 24S, pp. 583-593* London, December 9, 1921. — II. Voitexxier, 
Ch. and Gran, A,, in Revue de Zootechnie, No. 4, pp. 299-321. Paris, January 1922, 

I. — A comparison between the Cattle Show organised by the Smith- 
field Club in London, in December 1921, and the preceding shows held 
there during the last century reveals the great changes that have taken 
place in English stock-breeding in that period. 

According to the reports of the earlier Shows, most of the cattle exhib¬ 
ited were from 10 to 12 years of age, for the breeders found that, the 
animals after having been worked for several years, ccmld be fastened 
quickly at grass and sold to the butcher at a profit. On the other hand, 
the cattle exibited of late years, have been much younger, as it has'be¬ 
come customary to slaughter animals between 15 months and 2 yea^s 
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of age. This change has had no unfavourable effect on the size of the 
individual animals, or the weight of the quarters : indeed, the chief statist* 
ics dealing with these points (published in 1872 and 1908), demonstrate 
that in the 50 years previous to 1908, the number of butcher’s beasts, 
reckoned by the head of horned cattle, rose 750 000 which repiesents an 
annual increase of 20c 000 tons of meat. 

This shows that it is economical to kill cattle between the ages of 15 
months and 2 years. According to some experiments made in the United 
States shortly before the War, 15 months appears the best age limit, fer 
a greater increase of live-weight with smaller consumption of food can 
be obtained before 15 months than at any other period of the an¬ 
imals life. 

II. — The Annual Show of fat cattle held in London by the Smith- 
held Club is justly regarded as one of the most important exhibitions of 
the results of British Stock-breeding. The authors therefore were anxious 
to visit the Show in person and study it exhaustively, more especially as 
some innovations have been made such as making new classes for animals 
of less than 15 months old. These classes are open to most breeds and to 
exhibits in the Carcass Division. 

The authors examine successively the constitution of the Smith- 
field Club, its financial resources, the programme of the Annual Show, 
the organisation of the latter and finally, the lessons to be learned from 
the Show. 

The Smithfieed Ceub was started in 1798, and its statutes have 
been but slightly altered. At the present time, it boasts of nearly 1400 
members of which 350 are Life Members, while the rest pay an annual sub¬ 
scription of one guinea. Its sphere is limited to stimulating competition 
iu the rearing and fattening of animals for the butcher. 

The financial resources of the Club. — These are confined to mem¬ 
bers' bequests made and profits realised on previous Shows. These revenues 
only amount to some £500. The Club receives no grant from the 
Government to defray administrative or exhibition expenses. 

The Smithfield Club, on the occasion of its annual Show, is paid by 
the Society owning the Agricultural Hall a fixed sum in lieu of the gate- 
money which belongs to the said Society, and in addition a given pro¬ 
portion often amounting to a, considerable sum, when the takings exceed 
a certain figure. They reached £1883 in 1920. To these receipts must 
be added the entrance fees for cattle and the fees paid for reserved stands 
by manufacturers of agricultural machines, seedsmen, and merchants 
taking part in an Agricultural Show, these amount to about £4 000 ; also 
the proceeds, of the sales of catalogues, which reached £140 in 1920. If 
the members' subscriptions are taken into account the total sum available 
for the 1920 Show was £7240. 

The Club paid out of this sum all the organisation expenses, the fees 
of the attendants and judges (£520) and the prizes awarded to exhibitors 
(£3820). This year about £5100 was given in prizes. In 1920, the budget 
closed with a profit of'£r68o. 

[*S$j 
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This proves that official Shows, if well organised and held on prem- 
mises free of rent, should be no charge upon the State finances. 

The generai organisation of the show. — The Smithfield Club 
Show has been held since 1862 in the same place where it is held to-day, 
viz., the Agricultural Hall at Islington, a building equidistant from the 
Abattoirs and from the Smithfield Meat Market. 

The animals are not placed in stalls but are fastened to a rail about 
3 feet high, so that they can be examined with equal ease both before and 
behind. The cattle lie on a wooden floor, about 6 in. from the ground 
and wide enough to allow for plenty of litter behind the cattle ; this arran¬ 
gement has the advantage of preventing the litter being carried away by 
the feet of the visitors. The Show building remains clean and there is 
an absence of dust such as rises when the floor is sanded. The feeding 
troughs, although movable, are fastened to the lowest iron bar. 

The sheep-pens, which are also made of iron hurdles, are relatively 
low ; this allows of both sets of animals being seen from the front when 
the pens are arranged in double rows. 

Cards nailed on to small boards are suspended from a rod fixed above 
the rows of animals at a height of about 10 ft. On the cards are written 
the class, breed, number, age, in years, months and days, and the live 
weight of the animals, together with the names of the breeder and exhi¬ 
bitor ; to these are attached cards showing prizes gained by the animals, 
In this way, the Show serves an educational purpose. 

The exhibition of dressed carcasses takes place in an adjoining hall. 
Cards similar to those described above give the net weight of the meat, 
the weight of the fat, offal, tail, and hide, in the case of cattle, and the 
weight of the meat, fat, pluck and fleece in that of sheep. The weight of 
of £he meat and pluck alone are given for swine. 

The dressed poultry are placed on their backs upon a slab with 
their heads hanging down, so that only the breast and feet are visible, 
unlike the practice in France. The method of exhibition shows off the 
breast development better than any other. 

Programme . —- This contains two large divisions, the Five Stock 
Competition and the Carcass Competition respectively'. The animals shown 
alive the first day are slaughtered the second day the dressed carcasses 
being exhibited on the third day. 

In the live stock division, there are 13 subdivisions for pure-bred 
animals (to each breed are allotted 3 to 5 places) and 3 subdivisions for cross¬ 
bred animals, the total number of classes being 58. The class for young 
bulls below 15 months old is an innovation. The limit of 15 months, which 
was the subject of much argument, is stiU considerably discussed, and a 
proposal has been made to reduce it to 12 months. All the animals must 
be castrated before they are 9 months old. In the case of ten breeds, the 
cattle must be entered on their respective Herdbooks, or have in their 
pedigree four successive pure-bred males. 

Sheep, — These animals are allotted 89 classes for 17 breeds, and 
6 for cross-breeds. As a rule, there was for each breed one class for 
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sheep born in 1921 and 1920 respectively. The animals must belong to 
a registered breed and have been castrated before the age of 5 months. 
The sheep are shown in lots of 3. 

Pi%s. — The re-are 27 open classes. 16 for 9 pure breeds, 2 for crosses. 
3 for piglings weighing less than 45 kg-, on for young pigs weighing less 
than 64 kg. and 5 for pigs of less than 9 months. Tlie hitter are exhibited 
singly, whereas the animals in the preceding classes are shown in lots 
of 2. The conditions of registration in the Herdbook are the same as those 
for cattle. The boars must be castrated before they are 3 months old. 

In the Carcass Competition, there are 4 classes for cattle, (> for shoe]) 
and 4 for pigs. The classes are as follows ; 

bulls, or heifers, of less than 15 months ; 
bulls over 15 months and of less than 2 years ; 
bulls of over 2 years and of less than 3 shears ; 
heifers of not over 3 years. 

This classification is not advantageous for heifers less than 2 years 
of age, though they are most valuable animals from the cattle-breeding 
standpoint. 

In the 6 classes of sheep a distinction is made between those born 
in 1921 and 1920. The competitions are for long-woolled breeds and short- 
woolled breeds or their crosses respectively. 

There are 4 classes for pigs, which are classified under the following 
heads; pigs with a live weight of less than 45 kg.; pigs with a live weight 
below 90 kg.; pigs less than 9 months of age and below 135 kg. in weight; 
pigs weighing between 72 kg. and 109 kg. and producing the best bacon. 

The authors draw attention to the fact that the Carcass Competition 
is not as important as the I y ive Stock Competition as the number of classes 
in the former is smaller and the prices offered are of less value. # 

Although the conditions requiring registration in the Herdbook 
or a pedigree certificate are great guarantees against fraud, other additional 
measures are taken to ensure that the age of the animals shall not be incor¬ 
rectly given. The regulations empower the Veterinary Inspector and 
stewards to disqualify any animal whose dentition proves its age to be mote 
than has been stated. 

One of the most interesting secondary features of the Show is the 
exhibition of dressed poultry. They are divided into 24 classes for pure¬ 
bred birds and their crosses, thus affording an excellent opportunity of 
comparing the conformation of the different breeds. The fowls must be 
plucked, except for the head and neck, they must not be singed, or have 
their breast-bones broken. The prizes awarded in the pouitry division 
alone amount to £132. 

. SHOW as a whole. — Size of the classes . — The size of the 
various classes in each division is almost the same, therefore there is little 
difference in the value of the prizes offered. When some breeds are more 
represented than others, this depends upon 5 classes being open to them 
instead of 3, which, is the usual number. 
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The large number of sheep in the Carcass Competition is chiefly clue 
to 6 classes being open to them instead of 4 as in the case of the pigs. 

After having examined the entry lists of the cattle, sheep, and swine, 
the authors come to the conclusion that in this Show, as in all other annual 
exhibitions, the number of animals competing is proportionate to the 
number and value of the prizes offered ami that if the public are to be 
attracted and satisfied there must be a large number of classes. 

Judging, — There is 110 jury. Two judges are appointed to decide 
the merits of the animals of one or severalclasses. The names of the judges 
are published when the programme is issued. 

The judges carry out their mission according to their own pre-arranged 
plan. Should they fail to agree, they may appoint an arbitrator, who 
is called upon when occasion arises and decides the question and then 
retires. There are only 4 such referees for the whole Show, one for each 
class of live animals and one for the Carcass division. 

There are thus only 44 judges. The Championship prizes are, however, 
always awarded in each division by 2 special judges appointed before¬ 
hand. They begin their work when their colleagues have finished judging 
the various classes, but according to the regulation hitherto in force 
they may not choose any animal as a champion of the classes, or breeds, 
which has been beaten at the present, or preceding Smithfield Show. 
This year, however, as in 1907, all the cattle competing for the highest 
honour of the Show had been beaten on some point, so that this regu¬ 
lation had to be suspended. 

This method of awarding the prizes in competitions open to all breeds , 
is much better than the plan formerly adopted in Paris, when a jury was 
formed composed of delegates from the jury judging the classes. But it 
entails the organising Committee finding two experts who have no special 
fancy for any particular breed. 

Judging is carried out in the same way in the Carcass Division. Here, 
little attention is paid to early maturing and yield, the judges marking 
for quality of meat, proportion of fat, and the best cuts. 

Comparison of breeds and classes . — When examined successively, 
the various classes of cattle are seen to have very similar characters. They 
seem all to have had a common origin, or to be nearly related. No doubt 
there is a large amount of Shorthorn blood in all the animals, or they have 
been selected to conform to a single ideal: body parallel-piped, short 
neck, chest projecting, rump line perfectly .straight, upper and under 
lines parallel. 

The cattle are rather slightly built, as compared with those of the best 
French breeds. This depends partly on the fact that none of the animals 
are over 3 years of age, but also upon the great predominance of cattle of 
average bulk. The live-weight at a certain age is not the only factor 
to be taken into consideration even in butcher's beasts, far less in exhib¬ 
its at a Show. 

If the live weights of the animals are compared according to the method , 
adopted in England viz., reckoning the weight at birth as zero, it generally 
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happens that the younger the animals, the higher is the daily increase 
in live weight. If the class of bulls of less than 15 months is considered, 
it is seen that the differences in development are very small between one 
class and another. 

The conclusion reached by the authors is that the Smithiield Club 
Show brings into prominence the relative reduction in bulk of the English 
breeds, but gives no means of judging of their earlier, or later, maturity. 
The only advantage they can discover in the reduction of bulk is the better 
conformation of the smaller animals. But from the butcher's point of 
view, heavy beasts entail lower general expenses for the same yield and an 
equal proportion of fat; they are also more profitable to the Cold Storage 
Industry, always assuming equal yields and the same amount of fat, than 
" smaller animals. It has also been scientifically proved that the latter require 
more nutritive elements for their maintenance alone. The large improved 
French breeds can thus well stand comparison with the English breeds. 

The authors say that these observations also hold good for the breeds 
of sheep and pigs, and their conclusions regarding these animals are the 
same as in the case of the cattle. 

The English appear to share the authors' opinion where sheep are 
concerned and award higher prizes to large, less well-formed breeds, such 
as Suffolks and Cheviots (provided they mature sufficiently early and are 
very hardy), than to Southdowns. As the pigs are classified according 
to age, the development of each breed is best shown by the differences 
in the weight of the animals. 

Carcass competition . — After examining the different classes the au¬ 
thors found that the prizes were awarded to the finest finished animals, 
whether cattle, sheep, or swine. Very fat animals are not sought after 
as much as formerly, hence there is no object in producing more than half¬ 
fat animals for the butcher. In judging the exhibits at the Show, more 
marks were given for the number of first-class cuts and the net meat 
return, lhar for fatness. 

As regards the sheep, since the age of none of the animals in the classes 
was stated, the observations were limited to their conformation and the 
quality of the mutton. Southdown and Southdown crosses produce 
the best {shaped legs of mutton with little bone and well-distributed fat. 

Conclusions. — Although open to criticism on many points, the 
Show taken as a whole is of the greatest practical utility. It serves 
the interests of the breeders of pure-blood stock by demonstrating the 
meat-producing qualities of these animals. The over-fat condition of 
some of the exhibits may even be justified from this point of view. What 
appears to be merely a hobby often proves to have more practical bearing 
than is at first apparent. a 

In the Carcass Competition, the Show possesses within itself a useful 
check to any tendency to run counter to the pre-established object, for the 
value of the dressed carcasses can be as exactly determined as that of the 
live animals. 

The two divisions of the Show are complementary. 

[«8S] 
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687 ~ Correlation between the Temperature and the Dates of Flowering in New 
England, U. S. A. — I, YON, c. J. ill Torreya , Vol. 22, No. 2, pp. 19-20. Lancaster, 
Pa, April 1922. 

Results of a series of observations made on the relation existing bet¬ 
ween the date of flowering of a large number of plants, and the tempera¬ 
ture in New England (XL S. A.). The flowering period lasts from March 
for early-flowering species, till the end of June in the case of late-flowering 
species. 

During the five years, 1917-1921, a positive correlation was evident 
between the date of flowering and the temperatures from March to June. 
Early flowering was very noticeable when the temperature was very high 
(1921), and the contrary effect was evident when the temperature was 
below the average (1917). 

Francis Darwin arrived at quite different conclusions which con¬ 
tradicted any possible correlation between temperature and date of 
flowering. G. A. 

688 - Methods of Studying the Concentration and Composition of the Soil Solution.— 

Parker, F. W. (Agricultural Experiment Station, University ot Wisconsin), in Soil 
Science Vol. XII, No. 3, pp. 200-232, bibliography of 27 works. Baltimore, M. !>., 
Sept. 1921 (1)., 

A more exact knowledge of the soil solution is desirable for the study 
of many of the problems of soil fertility and plant nutrition. For this 
purpose several different methods have been used which may be classified 
into 3 groups: 1) water extraction method ; 2) methods which aim 
at obtaining the true soil solution; 3) measurement of the solution directly 
from the soil. Several methods have been employed to obtain the true 
soil solution such as compression, centrifuging, suction and displacement. 
The last method consists of packing the moist soil in a cylinder provided 
with an outlet at the base, and coloured water, ethyl alcohol, or paraf¬ 
fin oil etc. may be used as displacing liquids. In certain cases a combina¬ 
tion of the suction and pressure methods was employed with a view to 
accelerate displacement. Several suggestions have been made for direct 
determination of the soil solution, such as electrical conduction and freez¬ 
ing point methods. 

All these methods have their disadvantages. The water extraction 
alters the equilibrium in the soil; it undoubtedly has a solvent effect; 
the results vary with the ratio of soil to water, the time of extraction, the 
effect of the carbon dioxide content of the water, as show by Mit- 
SCHERLICH. 

The pressure method (applying a maximum pressure of 53 000 lb, 
per sq. in.) is only applicable to finer-textured soils, with a high moisture 
content and is liable to alter the physico-chemical equilibrium in the 

(i) Sec R Feb. 1919,No. 154 ; April 1920,No. 338* {Ed.) 


AGRICULTURE 

METEOROLOC 


SOIL PHYSIC 


V 


[686-mjj 



So6 


SOIL PHYSICS 


soil (Northrop). This method requires a complicated apparatus. Even 
the centrifuge and suction methods are only applicable to .soils with high 
moisture content and only small amounts of the solution are obtained. 

As regards electric conduction etc. the results ate affected by texture 
of soil and physical characters. 

The Isc he rekov displacement method appears to be the most sa¬ 
tisfactory and the author has selected this method for comparison pur¬ 
poses. 

Glass percolators 2.75 in. in diameter and 15 in. depth were used ; 
the bottom filled with a one-hole stopper. A small quantity of course 
quartz sand was placed in the percolator and soil then added. After 
packing, the displacing liquid was added and maintained at a depth of 
2-3 in. 

The extracts were made by adding distilled water and stirring in a 
large mortar for 3 minutes. After leaving 12 minutes, the mixture was 
filtered through Pasteur-Chamberland filters. 

Freezing point determinations were made in the usual manner with 
a Beckmann thermometer, and served as a means of determining the di¬ 
rect soil solution and also the concentration of the displaced solution and 
of the water extract. 

Nitrates were * determined colorimetrically; calcium, volumetrically, 
nnd organic matter by weight. 

Ethyl alcohol, methyl alcohol, acetone and water were used by the 
author as displacement liquids. Ethyl alcohol gave the most satisfactory 
results and is very easy to test for its appearance in the displaced so¬ 
lution by means of iodoform reaction. The alcohol content in the fil¬ 
trate possessed a very high concentration owing to the solvent action. 

The composition of the soil solution obtained by displacement was 
not influenced by the displacing liquid used ; the change therefore is not 
affected by the time of extraction. 

The concentration of the displaced solution, all things being equal, 
was found to be inversely proportional to the moisture content of the soil. 
This agrees with the IsCHEREROV observations. A comparison between 
the displacement method and water extraction shows almost identical 
results, the ratio between water employed and soil being 5 : 1. 

As regards the freezing-point method, the results were very different 
from those obtained by calculation. 

The depression of the freezing point has generally been greater than 
that of the displaced liquid. After numerous and varied experiments, 
the author concludes that the finely divided material causes this depression, 
probably due to capillary condition. A similar effect is produced with 
benzene and nitro-benzene. 

Soils and well washed material freed from adherent moisture by 
centrifuging showed marked and nearly equivalent depressions of freezing 
point This indicates that the moisture film adhering to solid part¬ 
icles in. suspension opposes to a certain extent resistance to freezing. 
Depression of the freezing point is to a marked degree independent of 

[««] 
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the dissolved material, but the hypothesis of Botjyoucos and Me Coot, (i) 
which assumes that a portion of the water in the soils is inactive and 
does not take part in the dissolving of salts iti the soil, should not be upheld, 
as the displacement method indicates that all the water in the soil acts 
as a solvent. Soils with a high moisture content, but where the capillary 
condition is limited, gave results coinciding with those obtained by dis¬ 
placement, such results being of practical impoi lance. The author strongly 
recommends the displacement method, which is the least involved and 
the' most exact and which hitherto has been too much neglected L,. V. 

689 - Use of Various Culture Media in characterising Aetinomycetes. — Conn, ii. s,, 

in New York Agricultural Experiment Station, Geneva , JV. Y. Technical Bulletin , 

No. 83, pp. 1-26. Tables 7, Geneva,N. Y. April i<uj. 

The aetinomycetes form one of the most numerous and interesting 
groups of soil micro-organisms ; their colonies may comprise from 40 to 
50 % of all the colonies developed 011 the Petri plates (Conn) . 

A large number of types occur in the soil and a study of the mor¬ 
phology and chromogenesis permits direct classification. 

For some time they were grown on ordinary media, sometimes on the 
glycerin agar media : Ejrainsky seems to have been the first to call at¬ 
tention to the fact that media containing no protein are much better adapted 
to bring out the characteristics of the different species. Chromogenesis 
is more frequent and more typical and may be of three shades, depending 
on whether the colour is formed before aerial hyphae are produced, or 
in the mycelium, or in the media. The animal parasites do not appear 
to adapt themselves as readily as the saprophytic group to the simple media 
(without protein). 

About 75 cultures were selected from 300 cultures obtained from 
various different soils. The formula which proved the most satisfactory 
for continued study was : agar-agar 15 gm. ; glycerin 10 cc. ; dibasic po¬ 
tassium phosphate 1 gm. ; sodium asparaginate 1 gm. ; water 1000 cc. 
This very simple formula gives characteristic and vigorous growth. Cul¬ 
tures which are not distinguishable in this media may be separated in a 
malic acid, or citrate media with glycerin,or in a medium adapted according 
to CzapeiCs formula, modified by Waksman. 

The use of pure chemicals is advised and an exact measurement of the 
quantities of media employed, as the slightest error ma3 r have a marked 
influence on the results. A further study of the media is recommended. 

Tv. V. 

690 - Depth for Sowing Grass and Clover Seed. — williams, r, d. (Plant Breeding sta¬ 
tion, Aberystwyth), in The Journal of the Ministry of Agriculture, VoL XXIX, No. 1, 

PP- 53-0o and No. 2, table 1, pp. 132-137. London, April-May, 1922, 

Various opinions are held as to the most advantageous depth tor sowing 
grass and clover seeds. To establish some definite basis on which to work, 

(1) See R. 1921, No. 397. {Ed.) 
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experiments were made recently in England with the following species (i): 
Clovers : i) Red {Trifolium pratense), 2) White ( 7 \ rcpem). — (tras¬ 
ses : 1) Perennial Rye Grass (JLolium perenne) ; 2) Cocksfoot (Dactyln 
olomevata) ); 3) Meadow Foxtail ( Alopecums prater sis) ; [) Rough Stalked 
Meadow Grass (Poa trivial is) 

Seeds were sown at vaiving depths in pots, boxes and beds in a light 
loam, and the selected seeds were tested for germination before sowing. 

Red Clovfr. — A comparison of results given at different depths 
proved very conclusively that the seeds should never be left uncovered, 
not only owing to the fact that uncovered radicles of seedlings take a 
hold on the soil with difficulty-, but also because the marked effect on 
percentage of germination e. g. Pot cultures sown on the surface gave a 52 % 
germination (I4daysafter sowing) compared with 88 %ac l j$ inch, depth 
sowings. 

The best depth at which to sow red clover seeds in light loams appears 
to be y 2 to 3 / 4 inch. Deeper sowings appear to have a deleterious effect on 
stem formation during the early stages of plant development, e, g. the aver¬ 
age number of stems per plant at about 8 months after sowing, gave 2,2 
for surface, 3.0 for Vs j^ch depth. 2.6 foi 1 inch, and 2.4 for 2 inches. 
Apparently also, the seedlings are unable to reach the surface when sown 
too deeply * this was proved by experiment, when the percentage of surface 
seedlings from seeds sown at a depth of more than 1 inch was nil. 

White Cl over. — vSimilar results were obtained when surface sown, 
except that in wet weather, comparatively satisfactory results were forth¬ 
coming on saturated soil. The best results, however, under normal con¬ 
ditions were obtained by covering the seeds to a depth of 3 /i to l / 2 inch. 
If covered to depths of over 1 inch, only a very small percentage of seed¬ 
lings appeared to reach the surface, and when they did appear, the seedlings 
were very slender, and remained etiolated for some time. 

Although the seedlings possess smaller cotyledon leaves than red 
clover and can therefore push their way more easily to the surface, this 
advantage is counterbalanced by the smaller amount of reserve food ma¬ 
terial at their disposal which doubtless explains their retardation and 
marked weakness. 

Perennial rye grass. — It was proved that seeds should not be 
surface sown except during a long, unbroken spell of wet weather. The 
best results both as regards the number of stiriace seedlings and yields 
were obtained when the seeds were covered at depths varying from 1 / B inch, 
to 1 inch. In a normal year, it would probably be safer, however, 1c > 
cover to a depth of % to 1 inch. At depths of 2 in. and 4 in. about 3 / 3 
and 6 / 7 respectively of the seedlings failed.to reach the surface and the 
subsequent yields of 21 02. and 4 oz. of green fodder obtained compared 
very unfavourably with the 50 oz. given by the 1 inch beds. The deep 
sowings had also a weakening effect on the seedlings which did eventually 
reach the surface. 


(1) The Latin names have been inserted by the Bureau. {Ed.) 
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Cockskoot. ~~ Surface sowing were salso disappointing. For field sow¬ 
ing the best depth appears to be about s / 4 to % in. A greater depth 
has proved inadvisable ; the number of surface seedlings showed u 
steady decrease at deeper sowings, e. g. 50 % at 1 inch depth, 
16 °u at 2 inches compared with 6q % at */a inch. This is worthy of 
special note as cocksfoot is often included with seeds subjected to deepei 
sowing, and should be started under the most favourable conditions when 
placed in competition with quicker growing grasses such as the rye grasses. 
A very deep covering evidently ha^ a detrimental effect on the tillering 
capacity of the young plant. 

Meadow foxtail. — The best time for sowing appears to be either 
June or July. An interesting comparison of the germinating capacities 
of meadow foxtail and perennial rye grass in spring and also in summer 
is made. Apparently the rye grass seeds will germinate equally well during 
both seasons, but the foxtail will not germinate satisfactorily except 
during warm weather. That the best results are obtained when the seeds 
are sown in June or July was confirmed by an experiment in which the 
seeds were sown weekly from early May to August. 

Satisfactory results were obtained from surface sowings in wet weather, 
but as the seeds are exceptionally light in weight, it is advisable always 
to cover, so that they may rot be blown a wav. Although the experiments 
on meadow foxtail are not conclusive, it is considered that the seeds co¬ 
vered to depths of to 3 / 4 inch will give good results, but that deeper 
sowings to a depth of 2 to j in. will result in complete failure. 

Rough stalked meadow grass. — The results indicate that the seeds 
should either be left uncovered. or buried very slightly, especially during 
wet weather; when the germination was interrupted by a spell of fine 
weather, the seeds gave better results when very lightly covered eg., about 
1 / 8 in. to x / 4 in.. The June and July sowings gave superior yields to the 
May and August sowings. The germination of the surface sown seeds 
is often delayed for as much as 6 weeks or more, even under normal con¬ 
ditions as regards moisture, but apparently shade and excessive moisture 
are conducive to good germination results. For instance surface sown 
pot cultures gave a 61-63 % of surface seedlings under shaded and 
excessive watering conditions respectively compared with 49 % when 
exposed to* light and 57 % with normal watering. 

In order to test the evidence given by the experiments here dis* 
cussed, field trials designed largely to ascertain the depth of sowing under 
various operations, and to test the degree of excellence of the stands, 
were also conducted in 1920-21 and results are shortly to be published. 

M. L. Y. 

691 - Studies on the Decomposition of some .Common Green-Manuring Plants at 
different Stages of Growth in the Black Cotton Soil of the Central Provinces* 
India. — Bal, D. V., in Agricultural Journal of India, Vol. XVII, Pt. II, pp. 133-154, 
tables 8. Calcutta, March 1922. 

Owing to the fact that black cotton soil, found throughout a large part 
of the Deccan (India), is so deficient in nitrogen and organic matter that 
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green manures are essential, a detailed study has been made of the follow¬ 
ing factors connected with their application, viz, i) the rale of growth 
of plants used as green manures ; 2) the composition of the plants at var¬ 
ious stages of growth; 3) the rate of decomposition of the nitrogenous 
and carbonaceous constituents of plants at various stages, ami of differ¬ 
ent parts of plants 1, e. leaves and stems; 4) the effect of varying proport¬ 
ions of stems on the decomposition of leaves. 

Experiments were made with seeds of .sann-hemp (C total avia juncea) 
and dhaincha (Sesbama aculeate), sown at the beginning of the monsoon. 
The soil used for both laboratory and pot culture experiments was from 
the Nagpur farm (1), a typical black cotton soil, 

From the results obtained it is evident that as the green plants ad¬ 
vance in age, the proportion of leaf to stem decreases, also the percentages 
of moisture, but the percentages of carbon, carbohydrates and fibre in¬ 
crease. There was no appreciable change in the nitrogen percentage. 

The following Table shows the results of a detailed analysis of the 
various samples * 


Composition of Green Manure Plants at various Stages of Growth, 


Green Manure 

Moisture 

Ether 

extract 

Protein 

Fibre 

■si 

<rcj 

8 

4 « 

8 t 

Xi 

Nitrogen 

Carbon 

Sami hemp ( a weeks growth). . . 

88.5 0.l6 

2.74 

I.8l 

1.60 

5 A 0 

O.44 

5 . 1 * 

a » { 4 weeks » ) . . • 

82.5 O.27 

2.79 

5-69 

I.BO 

6,95 

O.45 

784 

» » { 6 weeks » ) . „ . 

74.6 0,68 

1.99 

10.55 

2,62 

9.66 

O.32 

11.X5 

» » (13 weeks » ), . . 

65.O O.47 

2,01 

16.56 

1.90 

14,06 

0,32 

15.86 

, \‘» » 1 . 

1 -tem- atone \ 

v 3 2 weeks . . ( 
j leaves alone > ’ ' ' 

64.O O.38 

1.44 

19.30 

U 33 

13.55 

O.23 

16,13 

69.O O.90 

4 . 4 2 

6441 

2.90 

16.37 

0.71 

13.46 

Dhameha (2 weeks growth) .... 

89.4; 0.19 

3.15 

O.92 

1-57 

4-77 

0.50 

i 4.48 

» (4 weeks » ). . . . 

82.6 O.47 

1 3.18 

4.68; I.62 

7.46 

! 0.51 

7.95 

» \6 weeks » ). . . . 

79.0 O.72 

3.13 

4.69' 2.24! 10.22 

! o-SO 

1 

! 9 . 35 | 

1 ! 


II 


9.90 

15.70 

22.88 

33.10 

34*^7 


The earlier the sann-hemp is used as green manure the more rapid 
is the decomposition of its carbonaceous and nitrogenous constituents. 
This is evident from the data given as regards the total percentage of 
nitrogen nitrified at various stages of maturity in leaves and stems.' The 
diminution of nitrifiable nitrogen in sann-hemp of advanced age does not 
appear to be due to any deleterious influence of the stems upon the nitrifi- 

(i) Physical analysis, clay 45,62 %, fine silt 21.83% silt 10.79 % &ie sand 4.23 %, coarse 
sand 6.04 % moisture 6.37 %, calcium carbonate 0.10 %. (See B. Dal V., in The Biological 
Determination of the Relative Availability of Different Nitrogenous Organic Manures in 
Black Cotton Soil, Agricultural Journal of India, Special India Science Congress No 1910 
Voi. XIV, Pt. III). 
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cation of leaf nitrogen. As a result of the chemical determinations made 
in connection with the fibre resistance to the action of micro-organisms 
it is possible to attribute the reduction in nitrification with advanced 
age to the increasing amounts of fibre and the consequent comparatively 
non-available form of the nitrogen content. The increasing amount of 
carbohydrates, however, very probably exerts some deleterious influence 
on nitrification, but no definite opinion is given as regards this point. 
The regular decrease in moisture content with advancing age of the green 
manure is, however, considered to be partly responsible for the decrease 
in nitrification. 

The nitrogen in the leaves of the sann-hemp is apparently more easily 
nitrified than that in the stems. During the experiments made, the de¬ 
composition of the leaves of mature sann hemp, covering a period of 
nearly 3 weeks, produced twice as much carbon dioxide as that of the 
stems. This indicates that when the plant is 12 weeks old, the leaf car¬ 
bon is more readily oxidised than the carbon in the stems. The slowness 
of decomposition in fully matured green plants should not be attributed 
to any effect of the increasing proportion of stems in relation to leaves, 
but rather to the change in the physical condition of the plant tissues etc. 
The fact that the presence of stems does not affect oxidation of leaf carbon 
is indicated as follows : — 

5 gm. leaves alone per 100 gin. soil gave off 183.1 mg. of carbon as carbon dioxide ; 

5 gm. stems alone per 100 gm. soil gave off 128 mg, of carbon as carbon dioxide. 

With Sesbania aculeata, there was no marked decrease in the rate of 
nitrification of the comparatively older plants, though there was a certain 
amount of decrease in the decomposition of carbonaceous constituents. 

While these results throw some light on the quantitative rate of de¬ 
composition of the nitrogenous and carbonaceous constituents of green 
manuring plants, they also confirm the results obtained in experiments 
showing that sann hemp of about 6 weeks growth is in a condition to under¬ 
go rapid decomposition and so becomes of value to the succeeding crop; 
the moisture factor should, however, not be overlooked. M. D. Y. 

69 2 - The Effect of Straw on the Biological Soil Processes. — Murray, t. g, in Soil 

Science , Vol. XII, No. 3, pp. 233-259, fig. 1, bibliography of 14 works New 

Brunswick, N. J., Sept. 1921, 

Ill the wheat-growing areas to the east of Washington the return 
of straw to the land constitutes the only practical method of restoring 
organic matter to the soil, but it is known that this reduces the yield of 
the succeeding crop. 

It was considered advisable to ascertain the reason for this reduc¬ 
tion in crop yield, and if possible to devise a method by means of which 
the straw could be utilised without this drawback. 

The matter had already received attention ; Stormer showed that 
the addition of carbon bisulphide to a soil treated with straw doubled 
the yield. Van Seeehorst and Freckmann found that when nitrates 
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were applied, denitrification was proportional to the amount of straw 
present, and that lime and sulphuric'-acid lessened, but did not overcome 
the effect of the straw on the crop yield. Chirikov and Schmuk state that 
on sandy soils calcium carbonate acts in the same manner, and that the 
injurious effect of the straw is not due actually to denitrification, but to 
the conversion of nitrates into insoluble nitrogen compounds. Ihseuoiw 
grew mustard and buckwheat and found that on sandy soil the injurious 
effect of straw was more marked than in the case of clay soils and that 
nitrate of soda reduced the loss. Von May studied the effect of straw on 
potatoes and suggests that the loss is caused by the fact that microrganisms 
appropriate the available nitrogen as a source of energy. Doryiand in 
the case of oats, found that the addition of straw in large quantities to 
the soil caused a decrease in the ammonifying power and an increase in the 
consumption of ammonia and nitrates : these results were due to an in¬ 
crease of microorganisms, favoured by the addition of straw, the same ef¬ 
fect being produced by the addition of dextrose to soil. 

The author placed soil in glass tumblers containing about 130 gms. 
and added finely chopped straw in amounts of from 0.1 gm. to 5 % and 
0.2 gm. of ammonium sulphate. 

The tumblers were kept at a temperature of 20° C. And the work was 
carried out in duplicate, with controls. Determinations of nitrate con¬ 
tent and total nitrogen were made every six weeks. 

After 18 weeks, there was a loss in every case in nitrate formation, 
and a reduction of the original nitrate content, proportional to the addi¬ 
tion of straw. When more than 0.9 % straw is present a harmful ef¬ 
fect is exerted upon the process of ammonification. At the same time, 
the total nitrogen remained constant, the nitrates being transformed 
into organic substances not available to plants. The bacteria increased 
in numbers, and evidently utilised the nitrates and changed them into 
more complex forms. The straw also served the bacteria as a source 
of carbon and the nitrates as a source of nitrogen. The organisms 
found to multiply in this manner are those usually present in the soil, 
such as B. suhtilis and B. megatherium. 

Many others were found when straw was present, e. g. B. siccus , 
B. laciis, M. radiatus , but those normally found in soil predominated. 
The colonies had a softening effect on agar-agar, probably due to the set¬ 
ting free of nitric acid. 

The author isolated a species of nitrifying bacterium capable of li¬ 
quifying agar-agar in a few weeks. y. 

693 ~ The Influence of Wheat Straw on the Accumulation of Nitrates in the Soil ~ 

Scott, H., in Journal of the American Society of Autonomy, Vol. 13 , Nos. o-;, 
pp. 233-258. figs. 7, bibliography of 3 S works. Lancaster, P a . and Washington, 1 ). L\, 
Oct, 15, 1921. 

The application of straw to cropped land and its apparently injurious 
effects, indicates lack of nitrogen and led the author to undertake a study 
of the effect of straw on the accumulation of nitrates in the soil. 
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The general' problem of organic matter and nitrification has occupied 
the attention of a large number of investigators. The author review's 
the literature this subject. Winogradsky and Omeijansky showed 
that glucose and the peptones retarded the activity of the nitrifying 
organisms at concentrations exceeding 0.025 % > their work being com¬ 
pletely arrested by the presence of 0.2 % of these substances. 

Small quantities of organic matter did not seem, however, to hinder 
nitrification. As regards the straw, results are contradictory and depend 
on the amount applied, the type of soil, the quality of the straw, etc. 
This accounts for the fact that Hill noted a favourable effect, Wright 
found that the process of nitrification was inhibited until decomposition 
was well advanced, and NikxEWSKY demonstrated that straw has an ap¬ 
preciable effect on the action of sulphate of ammonia and nitrate of soda. 

The author carried out an experiment under glass and in the field. 
Nitrate determinations were obtained by the phenoldisttlphuric acid 
colorimetric method of analysis and parallel determinations were made from 
time to time using the aluminium reduction method. 

In the experiments under glass, straw was applied at the rate of 0.5 
and 1 %. In both cases the nitrates disappeared almost entirely at 
the end of 15 days. At the end of 36 weeks, the soil with 0.5 % straw 
slightly exceeded the control. If sulphate of ammonia is applied to the 
straw (0.1 and 0.5 %) for 2 weeks, there is a marked decrease in nitrates, 
but this is followed by a rapid increase up to a maximum of 2.1 %o 
of nitrates compared with 0.35 for the control, and 0,31 in the soil to 
which straw alone had been applied. 

In the field several plots of equal size were treated in various ways. 
The soil is a silt loam and straw applied at the rate of 2 and 4 tons per acre 
had a distinctly injurious effect on the growth of wheat, hindered ripening 
and reduced tlhe yield except on plots possessing a high, nitrate content 
at the time when the straw was applied. 

In one case, the yield was higher than that of the control. Other¬ 
wise, when 4 tons of straw per acre were applied and worked into the 
surface 6 inches, the nitrate content was low in the spring, but during 
the summer the equilibrium was re-established. At the rate of 2 tons 
per acre, no effect was observed. Four tons of straw applied as a top 
dressing reduced the nitrate content the following spring and summer; 
2 tons had no effect in the spring but a fairly marked increase of nitrates 
in the summer. Straw application showed the lowest temperature and 
the highest moisture content, especially as a top dressing. I*. V. 

694 -Experiments on the Season for the Application of Sodium Nitrate and on the 

behaviour of Leguminous Crops after the Applieation of Nitrogenous Manure. — 

Avawzi, E. (Istituto Agxario della R. UniveisilA di Pisa) in VAgricoltum I ta liana, 

Year XLY, Pts. 2-3, pp. 1-10. Pisa, *922, 

Report of field experiments made on small plots or in frames in the 
autumn, 1918 to 1921. The crops concerned were : winter wheat, wheat, 
sugar Beet, maize, fodder beet, spring wheat, maize, hemp, spring flax, 
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millet, sarrasin, haricots, clover, sainfoin, lucerne, beans, lupin, green 
peas and vetch. In some cases a single application of sodium nitrate 
was made and in others several applications control plots being kept for 
comparison, and finally, with others nitrogenous fertilisers were employed. 
Attention was paid to unusual weather conditions, and in certain cases, 
an analysis was made of the soil, especially with reference to the nitrogen 
content. After determinations were made as to the nitrogen percentage 
of certain crops (leguminous), the ratio was estimated, and when raised 
to ioo used as the basic index for the control. 

From the results taken as a whole, certain conclusions may be drawn, 
taking into account the conditions under which the experiments were made. 
With the winter wheat on clay soils, which are poor in nitrogen, it appears 
that the application of sodium nitrate may be held back with advantage 
until the time arrives for tillering, which in the area concerned, starts 
towards the end of the winter. With the spring wheat, no definite conclu¬ 
sions are possible, as no opportunity was allowed for recording the grain 
weight. It appears, however, from a survey of the yields in general, 
that the results obtained in the foregoing experiments are justified, as 
the best results were given when the sodium nitrate was applied at the 
sowing period and later at the tillering stage. 

With maize, the following result was obtained: the yield increased 
as the application of the sodium nitrate was retarded. It should be 
noted that the soil concerned was fresh, somewhat light and quite fertile. 
With forage maize,, cultivated in light clay soil and sown early, contrary 
results were obtained and early applications of the nitrate gave the 
best results ; the highest yield was returned when the nitrate was applied 
at sowing time. 

With forage beet grown on clay soil, the yield was highest, when two 
applications were made, once at sowing and once as a surface dres¬ 
sing. The yield obtained in this way, although much greater than that 
obtained when one application only was made at sowing, is far inferior 
to that obtained when the whole quantity was applied as a surface 
dressing. 

With hemp, results do not agree ; but it seems to be advantageous 
to apply the nitrate twice, as surface dressings. With flax, on the con¬ 
trary, an opposite effect is shewn. 

With leguminous forage crops, it has been proved that the most 
practical method is to apply in moderate quantities after sowing. Used 
in larger amounts, the yield tends to decrease, with the exception of clover 
and sainfoin, hut as a general rule, an increase in nitrogen content in 
the roots and stocks was found. Medium quantities of nitrate have 
proved useful for all other leguminous crops. 

Results indicate that the beneficial effect of sodium nitrate does 
not apply only to the first crop, but also to the following crop. 

There is no tendency to modify the popular opinion with reference 
to sodium nitrate as a manure, but results taken as a whole indicate, 
however, that for clay soils, where nitrification is slow and inactive, and 
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where the loss of nitrogen is less to be feared, the application of sodium 
nitrate may be hastened opportunely. Even in districts, where spring 
rains are scarce, the application of this fertiliser may be hastened to ad¬ 
vantage, on condition, however, that only relatively small quantities 
of fertiliser are used, in order to prevent any possible deleterious action 
caused by drought. It should be noted in such cases that, if an early 
application of nitrate is likely to result in partial loss, delay may im¬ 
pede its complete utilisation. 

The question which concerns the existing relation between green 
manures (leguminous) and the nitric nitrogen and fixation of atmos¬ 
pheric nitrogen by these plants, is not dealt with to any considerable 
extent. 

These experiments are still in progress both in the field and in the 
laboratory. G. A. B. 

695 - The Influence of varying Amounts of Sulphur in the Soil. — lipman, j. g. ( 

Prince, A. I,., and Blair, A. \V, New Jersey Agricultural Experiment Station, Sail 

Science, Vol. XIX, No, 3, pp. 197-207, figs. 2, bibliography of 15 works.New Brunswick, 

N. J., Sept. 1921 (1). 

The senior author has already called attention to the rapid oxidation 
of sulphur when intimately mixed with the soil, and with McLean and 
Lint has shown that the phosphoric acid of rock phosphate is made avail¬ 
able by the sulphuric acid thus formed. Sulphur was also suggested as 
a means of combating potato scab. It was recognised that the sulphur 
might have a detrimental effect on soil reactions, nitrate formation and 
crop yields. In order to obtain more definite information as to the action 
of sulphur, experiments were carried out in which sulphur was added 
at the following rates per acre: 200 lb., 500 lb., 1000 lb., 2000 lb., 
4000 lb. Each plot had a control to which no sulphur was added. 
All plots received fertilisers containing 4 % nitrogen, io % phospho¬ 
ric acid and 3 % potash, at the rate of 600 lb. per acre. This was 
made from dried blood, acid phosphate and chloride of potash. Barley 
and soya-beans were grown in succession. The sulphur and fertiliser 
were broadcasted a few days before sowing the barley. Inmediately 
after the harvest, at the end of July, the ground was disked and sown 
with soya-beans, harvested the 3rd October. Germination was fairly uni¬ 
form, but as the season advanced there were signs that injury was being 
caused by the heavier applications of sulphur. The greatest yield wa,s given 
by the plot to which was added sulphur at tlie rate of 200 lb. per acre : if 
this quantity was exceeded there was a decline in yield, until with 4000 lb. 
of sulphur almost all the plants were killed. 

The beans were harvested on October 8 : the yield was greater on the 
plots given 500 lb. than those with 200 lb. of sulphur; this may have been 
due to uneven distribution of seed. The larger applications of sulphur 
reduced the yield to such an extent that where the greatest amounts were 
applied the plots yielded nothing but grass and weeds. The control plots 

(1) See. R. 1919, No. 193; 1920, No. 397 ; 1921, No. 25 and 804. {Ed.) 
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always gave a higher yield than those with sulphur. The detrimental in~„ 
fluence caused by the larger additions of sulphur is due to the formation of 
sulphuric acid. The increase of acidity was shown by determination of the 
hydrogen-ion concentration, carried out every two weeks by the colorimet¬ 
ric method of GiELESPiE. In the case of plots receiving the heaviest 
applications of sulphur the pH values varied from 5.6 at the outset 
to 3.9 — 3.6 at the end of the tenth week. 

The plots to which the lowest additions of sulphur were made gave 
acidity readings quite close to those of the check plots. The results obtain¬ 
ed are set out in two very convincing tables. The lime-requirement de¬ 
terminations were carried out by the modified Veitch method, and showed 
that a knowledge of the pH values will, in many cases, enable a forecast 
to he made as to the lime-requirements of a soil. 

In the nitrate-determinations the colorimetric method described by 
Schreiner and Faieyer was employed. Attention may be drawn to 
the low nitrate concentration of the sulphur-treated plots immediately 
after harvesting the barley. Nitrates were found in considerable quanti¬ 
ties in samples from plots that showed the highest hydrogen-ion concen¬ 
tration. 

This seems to indicate that nitrification is not necessarily iiilxibilecl by 
a highly acid condition of the soil ; a view which, although confirmed by 
other workers, is contrary to that hitherto held by most investigators. 

L. V. 

696 - Nitro-Cuitures and their Distribution in Canada. — inglis, r. a., (junior Botanist 

Central Experimental Farm, Ottawa),in The Agricultural Gazette of Canada t Vol. FX,No. i t 

pp. 14-17, fig. 1. Ottawa, Jan.-Feb. 1922. 

In 1913, the Central Experimental Farm in Ottawa undertook the 
free distribution of nitro-cultures throughout the Dominion of Canada, 
This Service is too little known and appreciated. The author considers 
it advisable, therefore, to give a short account of its objects, work and 
methods. 

Amongt the large number of bacteria which exist in the soil, only 
two or three species are concerned with the problem under discussion. 
The Leguminosae is an extremely large family, but amongst the crops grown 
in Canada, which include rather more than a dozen species, all the plants 
live symbiotacilly with the organism known as Bacillus mdicicola , with the 
exception of soy bean. 

This bacillus has, however, developed specific strains, adapted to the 
inoculation of certain leguminous crops and as a general rule cross-inocul 
atoms between these groups do not occur or, if they do, it is only with diffi¬ 
culty. Generally the best results are obtained with organisms belonging 
to a specific plant on other plants of the same species. The bacteriolo¬ 
gist’s work does not therefore end with the isolation of the bacillus, but 
demands classification of the various strains. It is recognised that four 
groups of bacteria appropriate to 4 groups of leguminous plants are suffi¬ 
cient for the farmer : 
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I. CLOVER group : including Trifolium pratensc, T. incarnativm , T. 
repens , 7 \ medium , T. hyhridum ; 

II. ALFALFA group: including Meclicago saliva, M. htpulma , Meli~ 
lotus alha, M. officinalis ; 

III. Pea group : including Pisum sativum and var. arvensc , Vida 
sativa , Lalhyrns ooorains ; 

IV. Bean group : includes Phascolns vulgaris , and P. muUif torus* 

The soy bean Glycine hisputa is inoculated by a different organism, 

probably a Pseudomonas (Lorn is and Hansen, Jan. 1921), still under 
observation. 

The finished product as it conies into the farmer's hands consists of 
a corked phial containing a jelly substance, viz. the artificial soil medium 
with the nutritive substances in solution requisite to maintain the bacte¬ 
ria alive in transit, and a thin layer of viscid transparent slime, which 
consists of millions of bacteria. Each bottle contains on an average, 
sufficient bacteria to inoculate about 1 bus. of seed of the particular variety 
specified by the farmer. These bottles should not be exposed to direct 
sunlight, which would kill the bacteria, and should not be opened till re¬ 
quired for use. 

The transference of the bacteria to the seed is effected by washing the 
slime of the jelly by means of some liquid ; sweet skim milk with a little 
sugar added has proved satisfactory. The seeds are treated with this 
slightly sticky liquid and are sown when dry. A cloudy day is best for 
sowing, to avoid exposing the bacteria to sunlight. 

The Dominion and provincial agricultural institutions are supplied 
at their request, with reasonable quantities of culture, within the resources 
of the central station. Individual farmers are not allowed gratuitously 
more than 3 bottles each, sufficient for treating some 180 to 200 lb. of seed. 
Each applicant should state the kind of seed he wishes to inoculate and an 
approximate idea of the date of sowing, to enable the Station to supply 
the cultures as fresh as possible. Applicants are requested to co-operate 
with the Station by sending information as to the results of inoculation. 
Two reports are quoted which testify to the striking results obtained. 

L. V. 


697 “ The Food Plants Of the Philippines. — Wester, P. J.,in The Philippine A-rtculhiral 
Reviezv, Vol. XIV, No. 3, pp, 209-384, plates 35 X 1 map. Manila, tout. 

The number of food plants in the Philippines, and particularly fruits 
have been increased very considerably in recent years, partly by discovery 
of hitherto un-recorded, useful indigenous species, and partly through the 
introduction of exotics. A revised list has therefore been prepared for 
reference purposes. 

A large collection of economic plants, including also annual agricul¬ 
tural crops, is being made at the College of Agriculture (University of the 
Philippines), Los Banos, Laguna, and it is expected that within a few years 
sufficient material will be available for wholesale distribution throughout, 
the Archipelago. The information relative to temperate zone vegetables is 
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based largely upon data accumulated at the Trinidad Experiment Station, 
Bagnio, Benguet, the Singalong Experiment Station, Manila and the Lu- 
mao Experiment Station, Bataan. According to recent reports, run* in¬ 
cluding the 20 species of algae and fungi, 121 native species of nutritive 
plants exist in the Philippines and these in addition to the imported spe¬ 
cies, make a sum total of 444 species and sub-species, an increase of 76 
over the list published in 1916. 

Although rice, sugar cane, coconut, abaca, maize and tobacco occupy 
the first place, there are several less-known crops which are likely become 
important, e. g. the marang (Artocarpus odomtissima ) and the bauno 
{Mangifera coesia). 

Of the introduced and well-established species of tropical fruits, the 
coconut, banana, mango, mandarin, chico ( Achms zapota), lanzon ( Lansium 
domesticum ) and papaya, are the most important, and the kamote (Ipomeea 
batatas ), ubi (Dioscorea alata), gabi (Colocasia esculenta), mungo (Phaseohts 
aureus) and Cucurbitaceous plants, among the vegetables. 

In the list given, which includes a description of each species, from the 
morphological standpoint, and notes as to respective economic «|tnlilies, 
certain points are of outstanding interest. The large numbci oi species 
of the genus Rubus with edible fruits is worthy of attention, - viz. R. co - 
pelandii , R. betulaefolius , R. ellipticus , R. elmeri , R. /rax ini joints > R. 
moluccanus , R. nigrobaccus, R. niveus , R. pectinellus , R. rol/ei , R. rosae - 
joints etc. These are of especial value in plant breeding work, for hybrid¬ 
isation with temperate species with a view to obtaining a superior 
hybrid fruit adapted to the highlands and medium elevations. The 
existence of 4 distinct, edible fruited rattans is of interest, as well 
as the occurrence of 10 Eugenias , 4 Dillenias , and 12 Garcinia spp,, 
natives of the Philippines. The mate {Ilex pamguarensis ), native of Para¬ 
guay and Brazil which has adapted itself so readily to prevailing climatic 
conditions, and which is utilised as a beverage, resembling tea, appears 
to be an industrial crop of great promise. 

It is worthy of note that Hydnocarpits hutchinsonii , one of the sources 
of chaulmugra oil (i), 4 recently discovered to be a specific for the cure of 
leprosy, is a native plant which occurs fairly abundantly in certain regions. 
Apart from this species, there are many medicinal and dye plants, trees 
producing gums and resins and tanning extracts, and also fibre plants which 
are beyond the scope of this article. 

It appears that the Philippines, in addition to being self-supporting 
from the agricultural point of view, lend themselves readily to an extension 
of the export of numerous nutritive crops, as well as fresh and preserved 
fruits of various kinds. Up to the present, the cultivation of certain 
valuable fruits has been too much localised, and consequently almost 
unknown in other parts of the country. m/l. Y. 

6q 8 - Stigmas of certain Plants adapted to Germination of Sugar Cano Pollen. — See 

No. 717 of this Review. 


(i) See No. 722 of this Review, {Ed.) 

C$9 M08] 



AGRICULTURAL BOTANY 819 


699 ~ Analysis of Fijian Wild Cane (Saccharum officinarum ) var.(?r. Roots of 
Cordytine Termfnafis 9 Exu&&iim from Myoporum platycarpurn 9 and 
some Australian Fruits. — Steel, T., ill Proceed™ s or the Limit'd 11 Society or Note 
South Wales, Vol. 46, Pt. A, pp. |S7-p»r. Sydney 1 <*21.— Summarised in The internat¬ 
ional Sul.ui Journal Vol. XXIV, No. 2&>, p. 213 2t |. London, April nj:.'. 

I. Fijian wild cane (.Saccharum offiemavum [?]). — No use has up 
till now been made of the long slender cane known locally in Fiji, as a Vico >,, 
which grows in abundance on the banks of the fresh water riveis. The 
author made an analysis of four different samples of the red and yellow 
varieties and at the same time also of the native cane called “ Anani #J and 
the introduced variety Honolulu. 


Wild Cane: 
v Red . , 
* Yellow. 


Anani . . 
Honolulu 


Sucrose 

Reducing 

Sugars 

Other 

organic 

Matter 

Ash 

Fibre 

Water 

Average 
weight- 
per stalk 
in kg. 

% 

% 

% 

% 

% % 

% 

% 

% 

% 

% 

% 

kg. 

kg* 

3*33 

3.16 

X.68 

3.27 

1.00 

0.97 

1.68 

0.74 

1.37 1.56 

1.71 1.58 

1.59 

1.75 

1.30 

1-55 

22.48 

26.15 

18.46 

27.08 

70.89 

66.80 

75-80 

66,38 

0.38 

0-45 

0.61 

0.51 

10.88 

15.08 

0.52 

0.61 

1-73 

0.80 

0.62 

0-49 

15-54 

11.98 

7 t -52 

70.52 

1.51 


2. Roots of dragon tree {C only line terminalis). — The roots contain 
a large proportion of inulin, which during roasting becomes transformed 
into levulose ; the roots then become soft and have the appearance of having 
been soaked in molasses. Apart from their recognised food value in Fiji, 
in some parts the roasted roots are fermented and a liquor distilled from 
them. The percentage composition of the roots gave ; for the raw material 
and roasted, respectively: 



Levulose 

Inulin 

etc. 

1 

Caramel 

etc. 

.. — “ 

Ash 

i 

1 

Fibre 

Water 

Weight 
of roots 
in kg. 


% 

% 

% 

% 

. % 

% 


Raw.. 

Roasted. 

1 

3-32 

1 38.53 
40-49 

30.19 

IO.85 

<3-93 

0.86 

1.00 
1.26 

ti -59 

12.58 

14-06 

52.98 

38.OO 

38.64 

I.64 

2.08 

I.30 


3. Myoporum platycarpum. — A dark brown sugary mass exuding 
from punctures in the tree made by insects was analysed and contained : 
% mannitol 44.0; reducing sugars 5.4; insoluble, 40.8; ash 1.9 and water 7.9. 

4. Australian fruits. — Eupomatia lamina* Ficus macrophylla , 

F. Cunninghamii , Ficus rubiginosa , Podocarpus data and edible fig. On 
analysis the total sugar content (dextrose and levulose) was found to vary 
from 0.30 to 13 %; the seeds, fibre, pectose etc. 3.40 % ; the ash from 
0.4 to 2 %. M. 3 V Y. 
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700 ~ Hydrocyanic Acid in Sudan Grass. — Swanson. C. O. (Professor of Agricultural 
Chemistry, Kansas State Agricultural College), in Journal of A in cultural Research, 
Vol XXIX, No. 3, pp. 125-129, tables 18. Washington, Oct. 1 5 , 1921 (1). 

In a previous paper the author has shown that hydrocyanic acid is 
obtained from green Sudan grass (Sorghum exiguum) by maceration and 
digestion in water, but the acid does not exist in the fiee state in the plant. 
Freezing which is generally considered to promote the development of Ibis 
poison, merely bursts the green cells and thus facilitates the liberation of 
the acid. It was also shown that although in some case- poisoning had 
occurred, under normal conditions no poisoning took place. 

In view of the importance of the question, the author undertook 
further investigations and adopted the Prussian-blue method of analysis. 
One objection to colorimetric measurements is the difficulty of obtaining 
a uniform colour and the precipitate was very often quite green. However, 
apart from this objection this method is the simplest in practice. Cal¬ 
culations are based upon approximately 200 gm. of green material, not 
taking into account dry matter. When the plant was wilted or dry, the 
weight of the sample used was proportionately lessened. The sample was 
cut in pieces and a part macerated with or without sand. Distillation was 
made in a dilute solution of potassium hydrate or caustic soda. The pro¬ 
portion of hydrocyanic acid obtained was in every case very small and 
seldom more than 0.015 %. 

Practically all the hydrocyanic acid was found in the leaves up to as 
much as 67 mgm. per sample, but none was found in well-developed stems. 
The younger plants contained more than the mature plants (60 mgm) 
and this may be attributed to stem development. If only the leaves are 
used the difference is much less, except when the plants approach maturity, 
and more is found in the summer than in the autumn. It may be assumed 
therefore that the hydrocyanic content is higher when the plant is in a 
vigorous growing condition, which confirms the theory of Ravenna and 
Zamorani who state that hydrocyanic acid is an intermediary product 
between the nitrates and amino stage, which is followed by the protein 
stage. The maximum amount of hydrocyanic acid was obtained by mace¬ 
ration and digestion in water in room temperature for about 6 hours. After 
2 or 3 days there was a decrease and finally the acid disappeared. 

Even after the plant has been cut and during the hay-making, the acid 
may easily be obtained b} r the addition of hot water, but liberation of the 
acid is soon stopped. This change agrees with the above mentioned theory : 
when the plant has been cut, the absorption of nitrates is prevented and 
this stops the production of hydrocyanic acid. Certain experiments indi¬ 
cate the part oxygen plays in the phenomenon. Drying eliminates all the 
acid from the plant and renders it innocuous. 

The green plant does not contain the free acid ; if hot water or an acid 
is added no acid is forthcoming: on the contrary, the enzyme action is 
inhibited which induces the production of acid. Hydrochloric acid (even 

(i) See i?. Oct.-Dec.. 2 919, No. 1104. See also No. 728 of tliis Review. {ltd.} 
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from gastric juice) paralyses the enzyme action and hence there is no danger 
with green plants. A similar action results with the alkalis. It should 
be noted that Sudan grass contains less hydrocyanic acid than sorgho 
or kafir. D- V. 

701 - Vitamine Content of Vegetable Oils. — Drummond, J. C. and Zilva, S. S. (Bio¬ 
chemical Laboratory, Institute of Physiology, University College, London and Bio¬ 
chemical Department, Lister Institute, London) in Journal 0/ the Society of Chemical 
Industry, Vol. 41, No 8, pp. 125-127- London, April 29, 1022 
It is a recognised fact that vegetable oils and fats contain a very 
limited proportion of soluble vitamines or vitamines A, and in some cases 
the larger number of these oils are completely deficient, which renders them 
of much less nutritive value than animal fats, especially butter. 

The object of the present investigations is to discover whether it is 
possible to obtain vegetable oils of a comparatively high vitamine value. 
Although much still remains to be done as regards this question, the results 
obtained are of interest. The examination has been made on behalf of 
the Medical Research Council with the assistance of two commercial firms 
and also the Imperial Institute, South Kensington. The subject of these 
tests presents certain difficulties, which cannot be dealt with in vitro , but 
only in vivo , as the chemical reaction of vitamines is unknown. It has 
been necessary to employ a large number of animals, such as rats etc. 

In a preliminary series of experiments the author tested the vitamine 
content of various fruits and seeds utilised for oil extraction, in order to 
discover if they were of low value and if extraction impoverished them. 
Previous experimenis (McCoilum, Drummond, and Coward) gave negative 
results ; further tests were therefore necessitated and twenty varieties of 
seeds were examined. Animals were fed on rations deficient in vitamine 
(basal diet) and consequently a hindrance to development, and fixed quan¬ 
tities of seeds were added to see if this would to a certain extent supply the 
deficit. The interpretation of results was not always easy; for example, 
certain seeds, such as cotton, have apparently a toxic effect, and this has 
been attributed wrongly to lack of vitamine. 

Taken as a whole, oil seeds evidently lack vitamine A; the vitamine 
content in the leaves is not transported to the seeds. 

Cotton seed and kapok proved toxic; white maize, soya beans, etc., 
entirely deficient; arachis, sesame, yellow maize etc.; low content; palm 
kernels, rape ; very low ; only linseed possessed any appreciable value, 
asalready noted by McCallum; a daily supplement of 2 gm, produced pract¬ 
ically no growth ; but 4 gm. gave slow but steady growth of the animals 
tested. 

The low vitamine content in oil seeds encourages the idea that crude 
oils are equally impoverished and it was decided to investigate this question. 
To avoid oxidation, which might have an inhibitive effect on the vitamine, 
oil extraction was made by petroleum spirit (b. p. 40-60° C) at low tempe¬ 
rature and pressure, the last traces being removed by a current of CO g . It 
appears that the vitamine is carried over into the extracted oils, which 

[roo-roi] 
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confirms previous observations made by the authors concerning the vita- 
mine content of certain crude commercial oils, although concentrations 
were invariably low. As a rule 1.3 gm. of crude oil supplied doily to the 
animals gave a very slow rate of growth. Average butter, on the contrary, 
at the rate of 0.2 gm. and cod liver oil (high vitamine A content) gave 
excellent results. 

A low vitamine content of refined linseed oil has however been report¬ 
ed. It is not feasible that the vitamine was destroyed by oxidation. Prob¬ 
ably a portion still remained with the seed in a form difficult to extract 
by solvents. The vitamine remains in the seed even after mechanical 
extraction; in fact the commercial refined linseed oil is deficient in vita¬ 
mine. The problem requires further study. 

The high vitamine value of crude palm oil from the African fruit was 
shown by Drummond and Coward and is deeply coloured with carrot- 
ene and xanthophyll. Certain examples somewhat resemble butter, which 
recalls the suggestion advanced by Steenbock that the vitamine A is 
associated with pigments of the lipochrome class. This theory is therefore 
inexact, but it is nevertheless true, especially with many vegetable pro 
ducts, that vitamine A is frequently associated with these colouring 
matters. 

An attempt was made to prepare from crude palm oil a fraction unsapo- 
nifiable and it vas found that this product possesses a high vitamine content: 
care was necessary to avoid oxidation during saponification. The authors 
have not been able to use to any extent this fraction for raising the 
vitamine value of vegetable oil margarines, since the product was unpa¬ 
latable. Further investigations are necessary if the unsaponifiable consti¬ 
tuents are to be treated successfully in order to obtain a utilisable eco¬ 
nomic product. 

• Iv. V. 

702 - Changes in the Composition of Pepper ( Capsicum annuum ) during the 
growing Period. — Sievers, A. t and Me Intyre, j. D. f Bureau of Plant 
Chemistry, U. S. Dept, of Agriculture), in The Journal of the American Chemical Sonelv , 
Vol.43, No. 9, pp, 2101-2104. Easton, Pa., Sept. 1901. 

The change in chemical composition of the plant (fruit, root etc.), 
during growth has very often been studied md in addition to being an 
inviting field of research from theoietitific it possesses also a 

practical interest, as it serves-- show aj^wuat stage of growth a product 
should be harvested in order '-assume maximum quality and yield. This 
is the case with the developme* of sugar in the sugar beet, sweet potato, 
sweet maize, orange ; citric acid in lemon; volatile oils in aromatic 
herbs and alkaloids or other active principles in medicinal plants. 

Much work has been done on the chemical composition of the paprikas 
but more especially with the variation between the several parts of the fruit 
or the effect of the addition .of foreign matter on its composition. No 
systematic study of the chemical changes up to maturity has been made. 
The author h 1 * ^selected a variety of Capsicum annuum 1 a large fruited 
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red and pungent variety (1) and traces the development oi the pungent 
principle at various stages of growth. Six different sizes of fruit were 
picked: the smallest measured 2.5 cm. length and less, the largest more 
than 10 cm. The colour varied from green in the first 3 sizes, to dark reel 
in the largest size. The fruits was carefully cleaned and dried, calyxes 
removed and the dry pods then ground and analysed. 

Taken as a whole the total sugar percentage varied only slightly (11.9 
to 14.39 %, 5.81 to 8.59 being reducing sugars), which does not show any 
definite change during ripening. The same may be said of the alcohol 
extract (from 18.72 to 72.15 %) and the ash (8.13 to 6.78 %, practically 
all soluble). Ether extract is a fairly accurate measure of maturity (2.14 
to 9.18 %) ; also the volatile ether extract (0.19 to 0.85 %) and the non¬ 
volatile extract (1.95 to 8,33 %). In the first case the increase was espe¬ 
cially marked at the end of the growing period, rising from 0.24 to 0.85% 
between stages 5 and 6, an excellent indication of the stage of maturity). 
In some cases it will be necessary to use the normal ether extract for 
comparison purposes. 

As a means of determining roughly the relative pungency of the pepper, 
it has been proposed that* the quantity of sugar required to neutralise the 
characteristic pungency be determined. In the experiments in question, 
the quantity increased with the development of the fruit; for 0.2 gni. of 
pepper from the first to last stage, from 0.39 to 32.2 gm. of sugar was required. 
From stage 5 to 6 an increase from 12.48 to 32.2 gm. was necessitated. 

It should be noted that the maximum value is obtained with fully 
matured fruit ; that is when the colour is dark red, although the colour of 
the pepper is in reality of no great importance. L. V. 

703 - Action of Selenium on Plant Growth and Modifications due to Radio-Aetivity. — 

Stoklasa, J., in Combtes rendus dcs Seances de l*Academic des Sciences, Vol. 174, 
No. in, pp. 1256-1358. Paris, May 8, 1022. 

Six different species of plants were under observation viz. Hordeum disti- 
chum, Zea Mays , Polygonum Fagopyrum, Vida Faba , Soja hispida, Lupinus 
angustifolhts. Sodium selenite proved harmful to development at con¬ 
centrations of 5.io~ 2 to 5.10 s of molecular weight expressed in grammes, per 
litre of nutritive solution. This injurious effect increased with concentra¬ 
tion. Sodium selinite, used in equal proportions proved far less toxic, 
and it appears that if further diluted (o-6 6 to 5.10- 5 P.M.), it encouraged 
plant development, especially with the n 'ze. The injurious effect of se¬ 
lenite was either widely distributed off 1 ffmost entirely neutralised by 
radio-activity, supplied in the form of . ^dio-active water at the rate of 
0.0000056 mg. of radium per plant per day, in pots containing 3500 cub. m. 
of nutritive liquid, with 5.10- 4 P. M. of selenite per litre. The experiments 


(1) As a rule the C. annuum varieties are not pungent and . this belongs rather to C. Mutes- 
cens, C, bacentum, C, indicum, C. Ionium, with small fruits. In Italy they are known as 
” peperoucini diavoletti ” from which the red or Cayenne pepper is obtained. The fruit and 
powder are also sometimes called by the Hungarian ' 
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lasted for 12 to 15 weeks. As an example, after 99 days, from Hordeum 
distichum was obtained 22.09 gm. organic matter without emanation and 
50.03 gm. with emanation. 

A similar effect has also been noticed with germination. This may be 
attributed to the oxidising influence of the emanation which changes the 
selenite into seleniate, which is less toxic ; but the author considers it more 
probable that other reactions take place which may modify intracellular 
changes, with ox without the intervention of chlorophyll. 

To ascertain the dynamic force of radio-activity, it is to be noted 
that a similar action is exercised by light. Thus, selenous anhydride is 
much more toxic to plants than sulphurous anhydrite ; in the present ex¬ 
periments, a dose at the rate of 0.001: 100 volume, killed all the plants in 
1 to 2 hours, whilst the sulphurous anhydride had hardly any effect. If, 
however, the selenious anhydride is used in the presence of light, it proved 
less active. At 0.00005 it no longer destroyed the chlorophyll with the same 
facility and arrested photosynthesis less than the sulphurous anhydride. 

The explanation of this fact is simple ; light exercises a reducing action 
on soluble selenium compounds and transforms them into inert colloids 
(the selenium alone is not injurious to plant gtowth, as it is insoluble). 
Radio-activity both favours and induces this protective reaction. 

The living cell possesses therefore the faculty, under the action of light 
and especially under the influence of radio-activity, of reducing and ren¬ 
dering inactive the soluble selenium compounds. The author has carried 
out experiments to demonstrate these reactions. I v . V. 

704 - Growth and Correlation in Sea Island Cotton, — mason, t, g. (Economic Botanist 
and Acting Assistant for'Cotton Research, Imperial Department of Agriculture for West 
Indies), in West Indian Bulletin, Vol. XIX, No. 2, pp. 214-230, figs. 9, bibliography of 
6 works. Bridgetown, Barbados, Maich 31, 1922. 

Investigations undertaken to ascertain the relation existing between 
growth processes in one part of the cotton plant and other neighbouring 
parts as a guide to agronomists and plant breeders in future work. The 
experiments were conducted at the Experiment Station, St. Vincent with 
a variety isolated by Harland, well adapted to the prevailing conditions in 
St. Vincent. Every possible facility was given for free development and 
for light to reach the lower fruiting branches. The development of the 
central axis system of branches was studied in two group of plants from one 
of which the vegetative branch systems were removed. 

After a brief survey of the arrangement of the branch system of the 
Sea Island Cotton plant, the author gives detailed notes as to the rate of 
axis elongation, of node production and of flower bud production for both 
pruned and unpruned plants, illustrated by curves representing the comput¬ 
ed values. 

It was found that in all three cases the rate had a distinct tendency to 
approximate dosely to the course of an auto-catalytic reaction. It was 
dearly shown, however, that the mere correspondence between the observed 
and computed warrant the conclusion that growth was 
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some form of catalytic process. Examination of the coefficients of corre¬ 
lation between the number of nodes on neighbouring fruiting branches has 
on the contrary led to the conclusion that the decline in the growth rate of 
the central axis system was due to the presence of a correlating factor, 
which operates to deflect the supply of assimilates from the apical bud to 
the developing fruit. 

The removal of the vegetative branches resulted in a greater develop¬ 
ment of the central axis system and of node production and consequently 
of flower bud formation. 

It was also ascertained that the decline in the rates of axis elongation 
and of node production of the apical meristem of the central axis, which 
was exhibited in both groups, was accompanied by a perfectly regular re¬ 
duction in the degree of development of the apical fruiting branches. 

In connection with the apparent limited development of the central 
axis in the unpruned group, this could not be attributed to water strain, 
but it seemed that not only this limitation but also the decline in growth- 
rate of both groups, was due to the removal of growth-promoting substances 
by the vegetative and basal-fruiting branches respectively. The movement 
of these substances was doubtless associated with the translocation of car¬ 
bohydrates. M. L. Y. 

705 - Problem of Maize Selection in the Colony and Protectorate of Kenya. — 

Burton, G. L , in Colony and Protectorate of Kenya, Department of Agriculture, Bulletin 

No. 12, pp. 1-8. Mairobi, 1921. 

In the maize area of Kenya (Central Africa), a crop of growing import¬ 
ance, a very alarming number of poor specimens have been observed, charac¬ 
terised by stunted growth and low yield, and in some cases, malformation. 

The author, who si plant breeder of the Department of Agriculture, em- 
sists on the necessity for improvement of maize varieties by selection and 
indicates the usual methods for distribution throughout the Colony. 

G. A. 

706 - Reeomendations for the Improvement by Selection of Agave Sisalana. — 

Braun, K., in Zeitscrhnft fiir Pflanzcnsiichtung , Vol. VIII, Pt. XII, pp. 278-290. 

Berlin, April 1922. 

Results of a series of researches and observations made at the Institut 
Biologique et Agricole d’Amani (East Africa), with reference to the impro¬ 
vement, by selection of Agave Sisalana. 

An ideal type of A . Sisalana should possess the following characteristics. 

Leaves numerous and well developed, and at the same time, rich in 
fibre ; long growing period ; very thick fibres ; resistant to parasites and 
to adverse climatic conditions. The length of the leaves may vary consi¬ 
derably — the following figures indicate this variations : — 

cm. 


Agave of 4 year? old at Araani .170 

» » 6 */a » » » » .175 

» » 5 to 7 » » » Hawaii Isles.... 180 

» » 4 » » » Java . ..190 

, Specimen from Queensland.. 210 
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After the first choice in the plantation it is essential to select well 
developed specimens with an abundance of leaves, with blades measuring 
at least 170 cm. in length. Special attention should also be paid to the 
flowering period, the final biological phase in the life history of the plant, 
and late flowering specimens should be noted. 

As regards longevity, the following periods have been notified : -- 

years 


On the plain (reel soil).(. 

On coral reefs. 10 

At a. height of 1400 metres.6 

In the Hawaii Isles.7-9 

In Cuba.j 5 

In the Bahamas.6-12 


The fibre content varies from 1.8 to 4.8 % and appears to be inde¬ 
pendent of the stage of maturity of the leaf, age of the plant, etc. With 
reference to strength of the fibre, determined by traction, out of 5272 
trials, it is estimated that a bundle of fibres 20 cm. in length, will resist a 
weight of 2399 gm. In certain cases a maximum of 4500 gm. has been 
reached. The strength of the fibre is independent of manurial treatment* 
From each selected specimen, 12 to 20 leaves are gathered, weighed 
and preserved in water until their weight remains constant, that is to say, 
until imbibition is complete. The fibre is then extracted, dried and 
weighed, and the weight calculated in relation to the weight of the leaf 
impregnated with water, assuming the latter to equal 100. The best plants 
are propagated by means of small bulbs and the ensuing generation should 
be compared with the mother plant. G, A. 

707 - Yellow Stripes on the Leaf a Hereditary Character of Maize. — Dembrec, m., in 
The Journal of Besediiy, Vol. XII, No. 9, pp. 406-407, figs. 1. Washington, D. C , Nov. 
1921. 

The zebra striping is not evident at the early stages of growth. It 
forms part of a group of characters due to a gradual decrease in the quantity 
of chlorophyll, a decrease accentuated with the age of the plant. 

The first symptom is the appearance of yellowish spots ’ these spread 
gradually finally? uniting to form characteristic transverse stripes. 

f Specimens of this kind were observed for the first time in the F n 
of California Rice 5> X <4 Tom Thu mb p. p/\ Crossings made with the no rmal 
type indicated that the character in question is Mendelian and recessive 
as regards the green coloration. q ^ 

cereals 7 °S - Manitoba Wheat in Algeria. — Ducellier, L. (Professeur a l’lnstitut Agricole 
d’Algerie) in Revue amcole de I'Afrique du Nord, Vol 20, No. 137 pp 1 70-171 
SB crops figs. 1. Algiers, March 17, 19-3. 

The various Manitoba wheat varieties have been isolated by the author 

and kept under observation at Maison-Carree. They number 15 and 
belong to 4 species; bearded and beardless; soft bearded and beardless 
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soft with dense ears, and hard, beardless. The beardless soft wheats with 
white or red ears predominate. 

The chief defects associated with the Manitoba yield in Algeria are 
the lack of uniformity and the excess of poor and brittle grains which 
renders the sale difficult in contrast with what happened in France, where 
its good milling qualities were appreciated 

The Manitoba wheat is suitable for late sowings ; it grows rather more 
rapidly than the tender Algerian wheats, sown out of season, and from the 
point of view of quality, the Marquis variety, also isolated by the author, 
is preferable. F. D. 

709 - Experiments with Fodder Plants in South Afnea/arid their Chemical Compo¬ 
sition. — Skibbe, A. and Sells chop, P. F. (School of Agriculture and Experiment Sta¬ 
tion, Potchefstroom), in Journal of the Department of Agriculture, Vol. IV, No. 4, 
PP- 338-349, plate x, bibliography of 3 works. Pretoria, April 1922. 

The various chemical changes which take place as a result of over¬ 
drying have a natural tendency to make fodder plants less digestible, and 
the method of storing and mechanical condition of the grasses affects to 
a certain extent the availability of the nutrients. This is demonstrated 
by the analytical data derived from analyses made in South Africa with 
Kikuyu grass (Pennisetum clandestinum) indicating a decided variation 
in composition. 

The authors give a summary of the origin, morphological character¬ 
istics, habit, propagation, type of soil required, uses and average yields of 
the best known forage crops, viz. dhal bean ( Cajanus indicMs ), chick pea 
(Cicer arietinum ), Seshania aculeata, tick bean ( Vicia faba), peanut (Arachis 
hyfiogea), Sudan grass (Sorghum Sudanese Stapf) and napier fodder (Penni¬ 
setum fiurpureum). The appended Table gives a summary of the cultural 
methods associated with these crops in a compact and complete form yery 
useful for reference. An equally interesting table shows the chemical 
composition of these plants, both of the green, and air-dried samples, water- 
free basis analysis, and of the concentrates obtained through chemical 
analysis of the seeds. M. E. Y. 

710 - Lucerne in Tueuman, Argentina. — sckveltz, t . f ., in Revista industrial y a^Hcoia 
dc Tucumdn , Vol. XT1, Nos 1 mid 2, pp. 17-3 2, ftgs. 4. Buenos Ayres, 1921. 

For several years the “ Estacicm Experimental agricola " at Tucumdn 
has carried out experiments with different varieties of native lucerne 
from Mendoza, Prov. of Salta, Catamarca,6an Juan, Prov. of Buenos Ayres, 
Medanos, Santiago, etc. and has introduced varieties from Grimm, Peru, 
Dakota, Utah, Kansas, Arizona, California, Colorado, Germany, Italy and 
Turkestan, 

In the early comparison trials, the Peru lucerne proved superior to all 
others and the Experiment Station ordered from Peru in 19x9, 15 tons 
of seed for distribution to farmers, who reported later satisfactory results. 
In 1920, the introduction of new seeds from Peru became impossible owing 
to trade restrictions,- The Tucumdn Station had however succeeded in 
obtaining a new type of lucerne, quite different from the Peru variety but 
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of good quality well developed, high yield and a frequent cropper during 
winter, hence the name “ alfalfa invemiza A sowing made at the 
end of July 1919, on irrigated plots gave 2 crops in 1919 ; from January 
to December 1920, 99 060 kg. of green fodder w r as obtained from 9 
croppings. Under the same conditions Peru lucerne gave ro6 160 kg. 
for 9 croppings; Dakota lucerne 90 371 kg, for 8 croppings. In 1921 the fig¬ 
ures were respectively : 8 croppings 100 880 kg. ; 9 croppings, 85 080 kg. ; 
7 croppings, 90 221 kg. ; 7 croppings, 84 279 kg. 

Sown in unirrigated plots early in June 1920, 2 crops were obtained 
in 1920, and 7 in 1921, growing 69 750 kg. of green fodder per hectare. 
The common lucerne gave 54 800 kg. in 5 % croppings. 

The Tucuman Station has undertaken the distribution by sale of 
this new variety of lucerne. F. D. 

711 - Grasses of Agricultural Value in Southern Rhodesia. — Mundy, el a., 
Blackshaw, G. N. and Flack, E. V., in The Rhodesia Agricultural Journal Vol. XEX, 
No. 2, pp. 134-149, tables 12. Salisbury, April 1922. 

Part I. — Description and field characteristics. — For about 
12 years, the Department of Agriculture in Rhodesia has been making 
investigations with the object of introducing grasses, which, by their hardi¬ 
ness and drought and frost resisting qualities would furnish improved pas¬ 
ture during the winter months. It has been suggested, however, that with 
very few exceptions the better known, and more valuable grasses from 
other parts of the world have not proved satisfactory in Rhodesia. Simi¬ 
lar experiments made with African and especially with the more promising 
Rhodesian species gave, on the contrary, very encouraging results; 55 
native species or sub-species, 10 African species (not known to be native 
to Rhodesia), 10 species, survivors of exhaustive trials of recent intro¬ 
ductions whose value has not yet been determined, are under observation 
at the Salisbury Experiment Station. 

The authors describe the grasses in such a way as to enable the 
farmer, etc. to identify the species which up to the present have proved 
the most successful and will repay the cost of introduction. The identity 
of all the species referred to has been established by the Director of 
Royal Botanic Gardens, Kew :— 

Indigenous : “ Rhodesian Tussock Grass ” (, Setaria JAndenbcrgiana) \ 
valuable for dry lands ; “ Penhalonga grass ” not identified botanically ; 
it has never yet flowered on the experimental plots and flowering specimens 
have not yet been procurable ; cattle and sheep appear to be very fond 
of this grass; " False Paspalum ” (Brachiaria brigantha) of two types, one 
broad-leaved and the other fine-leave 1; “ Swamp couch Grass " {Hoemar- 
ikria fasciculata) , valuable on water logged pastures; “ Fine Guinea Grass " 
(Panicum maximum]}, much liked by stock, either cured or fresh (as much 
as 15 tons per acre has been obtained); " Buffalo grass ” {Setaria sulcata ), 
grows wild in damp and sheltered places and has been found equallv success¬ 
ful on dry soils ; relished by stock and of high feeding value ;Golden 
Timothy Grass {Setaria aurea) (= ** Rhodesian Timothy ”), a bum- 
P 1*4 SI] 
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dant on heavy wet soils in Rhodesia ; “ Red Rhodes Grass ” (Eustachys 
fetrea), “ Antelope grass ” (Echinochloa pyramidalis) , “ Tall Conch Grass ” 
- (Cynodon Dactylon), ** Native Paspalum” ( Paspalum scrobiculatum ), “ Com¬ 
mon Red Top Grass ” ( Tricholaena rosea), ** Bristle heaved Red Tope ” 
(T. sett folia). 

Exotics, “ kikuyu ” (Pennisetum clandestinum ), introduced 5 years 
ago from Kenya Colony, and tested on a considerable scale ; it is not recom¬ 
mended to leave kikuyu pasture for more than 3 to 5 years. It is especially 
suitable for sheep and there is no difficulty in getting rid of this grass; 
Natal Grass (Pennisetum unisetum), makes good growth; can be used as 
hay; during the rainy season, it reaches a height of 4 to 4 % ft.; “ African 
Star Grass (Cynodon plectostachyum) ; moderate resistance to drought 
and frost; “ Perennial Canary Grass, ” recommended, high feeding value, 
little affected by frost, requiring however good land and irrigation; “ Up¬ 
right Paspalum (Paspalum lirgatum), grows to a height of 3 to 4 ft.; some¬ 
what coarse and like other similar species, subject to ergot; “ Rhodes 
Grass (Eustachys gay ana) ; good results if irrigated and in India it has 
given excellent results as irrigated forage. 

Part II. — Chemical composition of grasses. — Analyses of 24 
glasses grown on a red loam at the Agricultural Experiment Station, Salis¬ 
bury, have been made at the Chemical Laboratory of the Department of 
Agriculture. Some of the more important results are shown in the follow¬ 
ing Table. The samples were taken before and after flowering. 


Name 

Moisture 

% 

Fats 

(ether 

extract) 

’ % 

Crude 

proteins 

% 

Carbohy¬ 

drates 

% 

Crude fibre 

% 

Ash 

% 

Panicum maximum . ! 

10.04 

AtRDRlEE 

I.6l 

> SAMPLES. 

10.94 

36.04 

32.60 

8,77 

Setaria sulcata . . . 

9.81 

1 .91 

13.31 

37.80 

27.38 

9,79 

Setaria aurea . , . 

8.30 

2.62 

T4.I2 

36.74 

26.73 

11,49 

Brachioria brizantha « 

9 . 4 s 

1.95 

10,25 

35.79 

3307 

9.46 

Eustachys petrea . . 

11.25 

2.98 

10.25 

39.46 

28.25 

7.81 

Echinochloa pyrami - 
dalis . 

9.22 

1.83 

*1 *37 

36.24 

32.86 

8.48 

Cynodon plectosta¬ 
chyum . 

' 9 . 7 s 

I.60 

8,62 

48.07 

26.52 

5 * 4 ° 



H.v 

ifS. 




Paspalum scrobicula• 







turn . . . , • . * 

10.38 

1.95 

7.00 

45.88 

27*13 

7.66 

Pennisetum unisetum 

7.83 

149 

7 . 3 * 

40.16 

34.20 

9.02 

Bruchiaria brixantha 

10.29 

2.33 

8.44 

41.44 

26.75 

10,75 

Choris Guyana . . . 

s -43 

2.07 

8.50 

38.47 

33-09 

944 

Setaria aurea, . . . 

8.57 


6.25 

36.83 

36.62 

10,22 

Tricholaena rosea . . 

7-58 

1.59 

5.69 

41.52 

36.82 

6.80 

Paspalum virgatum . ' 

8.90 

2.20 

4.69 

42,60 

34-97 

6.64 

Tricholaena setifolia . 

8.93 

2.31 

581 

40.31 

34-85 

7 * 79 


F, D. 
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712 - Pennisetum purpureum as a Forage Crop, — brunnich, j. c., m 

Queensland A°ricnUim'l Jourml f Vol. XVI, No. 1 fig. 1, «>•<>«■ Unslxinr. 

The Australian farmers have recently proved the value of ivlepluiufc 
grass or Napier grass [Pennisetum purpurenm) as a forage crop. 1 his plant is 
a native of Africa which crops heavily, and is very resistant In drought 
and has apparently an excellent nutritive value at all stages of deve¬ 
lopment. 

Inorderto confirm this reputation the author examined a mmibcrof sam¬ 
ples collected in various districts and at different seasons. The results 
of the analyses indicate clearly that only the young plants should be consi¬ 
dered as fairly good quality forage, and that the feeding value becomes less 
with age and is very low when finally mature. 

With Pennisetum as with the larger proportion of Australian forage 
plants, the protein content is low, and as the proteins constitute the essen¬ 
tial element in meat production, it is advisable to supplement this feed 
with a certain quantity of concentrated foods, such as bran, cottonseed 
cake, etc. 

All the samples examined were tested for hydrocyanic acid, but the 
results were invariably negative. As regards this question, attention is 
called to the fact that other forage plants (Sorghum spp.) possess a hydro¬ 
cyanic content at certain stages of growth (1) and that generally the toxicity 
decreases to a considerable extent with age. K. F. 

fibre crops 713 - Experiments in the United States with Meade Cotton, the Upland Long Staple 

Variety to Replace the Sea Island Variety. — Meloy, 0. s. (Bureau of Markets) and 

Doyle, C. B. {Bureau of Plant Industry), in United States Department of A iriculture , Bul¬ 
letin No. 1030, pp. 1-24, tables 5, pi. 10, bibliogtaphy of 14 works. Washington, T>. C., 

March 10, 1922. 

Owing to the spread of the boll-weevil (Anthonomus grandts) in the 
south-eastern United States, the production of the valuable fibre obtained 
from the Sea Island cotton has been on the decline. The late maturity 
etc. render this variety peculiarly susceptible to attack, and although expe¬ 
riments have been made to develop earlier .strains, no practical results 
have been obtained. 

The value, however, of a new variety of the Upland type has in recent 
years been clearly demonstrated. The early-maturing long stapled variety 
“ Meade ” has given promising results and where definite comparisons have 
been possible it has produced at least twice as much as the Sea Island cot¬ 
ton, and appears to be comparatively immune to boll weevil attacks. For 
example — in one badly infested area, the Meade yielded at the rate of 
1499 lb. of seed cotton per acre and the Sea Island at the rate of 501 lb. 
Similar results have been since obtained elsewhere in the States. 

The production and maintenance of an adequate supply of pure seed 
has been found to present difficulties. Communities of farmers are being 
encouraged to co-operate with ginners to provide the necessary facilities 
for dealing with these difficulties, and the question is receiving careful 
attention. 

(1) See No. 700 of this Review. (£<i.) 

[TI 2 - 1 I 3 ] 
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During 1920, a publicity campaign was conducted in Georgia (1). 
which has gone far to increase the popularity of the Meade cotton. 

Spinning tests of the Meade fibre in comparison with both the Sea 
Island and Egyptian cottons have shown that the difference between these 
fibres, especially in the finer yarns is so slight as to be practically negligible. 
Although the percentage of waste for Meade fibre is somewhat higher, this 
may be overlooked, as the waste may be reduced by slight adjustments 
made in the spinning machinery. M. E. Y. 

714 - The Behaviour of Pima Cotton when Grown under different Conditions of Soil 
Moisture and Available Plant Food in the United States. - King, c. j. (Office of 
Biophysical Investigations) in United States Department at Agriculture, Bulletin No. 1018, 
pp 1 -2 4, tables S, bibliography oi 21 works Washington, D C., March 15,1922 

Although the experiments conducted in Arizona U. S. A. do not sug¬ 
gest a satisfactory method that can be recommended for general practice, 
the author considers that some of the resulting data are of sufficient im¬ 
portance as to be worth recording for the use of other investigators and 
the public in general . 

These experiments were made in Phoenix (Ariz.) on a heavy clay loam 
with a subsoil of coarse sandy loam, interspersed at a depth of 5 to 6 ft. 
with calcareous material. Plot I was irrigated at intervals with a view 
to maintaining during plant development a constant supply of available 
moisture at the rate of an approximate increase of 7 % in the upper 2 ft. 
of soil. Plot 2 was irrigated shortly before the exhaustion of all avail¬ 
able moisture in the upper 4 ft. soil, at the rate of 5 % % increase and 
Plots 3 and 4, were irrigated when this applied to the upper 5 ft. of soil 
at the rate approximately of 4 % moisture increase. 

To determine whether the supply of plant food was in any way corre 
lated with the water requirement, cottonseed meal and 16 % acid phos¬ 
phate was applied to plot 4 at the rate of 300 lb. per acre. 

J udging by the results obtained it was ascertained that there is appar¬ 
ently no relation between soil-moisture conditions and the period of boll 
development. In addition the data indicate that the heavy application 
of fertiliser containing 10 % available phosphoric acid had a negligible 
effect on the rate of maturity. 

There appears to be an important relation between the increase of 
shedding rate (based on the number of bolls available for shedding) during 
the first two months of the flowering season, and the gradual reduction of 
the moisture content in the sub-soil. The mean interval between the open¬ 
ing of the flower and the completion of shedding was approximately ro 
days, but this varied with weather conditions. 

Plants watered soon after the first flowerbuds began to form, and then 
at frequent intervals, produced a greater stem growth and number of 
flowers during the first 45 days of flowering than plants which received 
water 16 days later. Plants on soil watered sparingly throughout the seas- 

(i) See, 'ALeade Cotton’, published by the Georgia Breeders Association (1920), {Bd.) 
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or produced a larger number of bolls late in the season than when water 
was applied in larger quantities. By October the highest 0 potential seed- 
cotton production ” per plant was on Plot 3, while the highest actual 
yield was obtained on Plot 1. 

The data indicate that attention should be directed to the fullest 
possible stimulation of comparatively early fruit setting, especially where 
there is a tendency to early frosts, as the number of bolls set during this 
period largely determines the extent of the crop. There are indications 
that an internal physiological reaction results from prolonged lack of 
water in the plant tissues, which tends to inhibit their response and reco¬ 
very under favourable conditions during later development. M. I,. Y. 

715 - Rubber Content of North American Plants, Special Investigations with the 
Asclepia spp. and Apocynum spp. — Hall H. M.,and Long, P. L. in Car* 
ne^ic Institute of Washington, Publication No 313, pp. 1-65, tables 14, plates 3 , biblio 
graph3 T of 19 works. Washington, D. C, 1921. 

The purpose of the investigation was to make a preliminary study 
of the rubber content of various North American plants from the 
point of view of scientific interest and to find if possible, some latex 
plant sufficiently promising to justify cultivation as a rubber producing 
crop. The present studies here reported are concentrated chiefly on the 
value of Asclepias (Milkweeds) and Apocynum spp. (Indian hemp), and si¬ 
milar plants in which the rubber occurs in the form of emulsion in the 
latex. The work described in this paper is a continuation of the survey 
begun as a war emergency project under the State Council of Defense in 
California (1), which centred especially round the rubber value of Chry- 
sothamnus and Haplopappus spp. (the rubber in this case, however, occurs 
in the form of solid particles in the plant cell, and not in the latex). 
Altogether some 225 North American species have now been examined 
and a record made as to the presence or absence of rubber in their tissues 
About 6 species of shrubs and 16 species of latex-bearing herbs are consid¬ 
ered worthy of further study and experiment. 

The authors gives a resume of earlier investigations made, but considers 
that with the exception of Castilla and guayule (Partheninm argentatum ), 
former researches have not obtained sufficiently definite results to establish 
an estimation of the respective rubbrer value of the various species examin¬ 
ed, The present investigations here reported, have, however, extended 
the work to diverse species and to other ecologic and genetic forms of the 
species examined hitherto, and a much more definite basis for further 
work and possible cultivation of certain species, has been established. 

The acetone-benzene method of analysis was employed; the rubber 
percentages determined represent therefore, material practically free from 
resin or other admixtures. The data are based upon the dry weight of 
the material analysed. 


(1) Hall, H. to. and Gcodspeed, T. H., Rubber Plant Survey of Western North America. 
University of California Botanical Publications , No. 7, pp. 159-178, rqig. {Ed,) 
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Asclepias spp. — The perennials described die down near the base 
each year, new shoots appearing at the beginning of the following growing- 
season. These are distinct from the milkweeds with woody stems. 

The plants grow rapidly from seed and from portions of the root, and it 
should be noted that the plants are found to have made good growth on 
land considered so poor and dry that it is riot at present utilised for 
cultivation purposes. 

The plants examined appear to contain a much higher percentage o± 
rubber in the leaves than in the stems or roots. The one exception was a 
nearly leafless desert milkweed (.Asclepias subulata) the stems of which 
contain from 2-6.4 %. This is a species of outstanding promise. Others 
considered of special interest owing to the rubber content oi their mature 
leaves are : 

Asclepias hr achy Stephana 2.1 to 2.9 % ; A. califomica (= Gompho - 
carpus tomentosus), 2.6 to 4.3 %; A. galioides , 0.6 to 5.2 %; A. latifolia 
(= A. jamesi ), 2.0 to 3.8 % ; A. mexicana, 1.4 to 4.8 % ; . 4 . speciosa , 1.0 
to 3.0 %; A sullivanti , 1.2 toS.i %; A. syriaca (== A. cornuti), 
1.1 to 4.4 %. 

Apocynum spp. A. cannabinum (Indian hemp) and A. androsaemi- 
folium (Spreading dogbane) showed on an average from 0.7 to 5.1 % rub¬ 
ber content. 

In addition to the above-mentioned species, 6 others are reported as 
worthy of consideration, although perhaps not of equally high value, viz. 
A cerates auriculata, Asclepias eriocarpa , Asclepiodora decumbens , Cryp- 
tostegia grandiflom, Jatropha cardiophylla , Hymenoxys floribunda iitilis: 

In every case the authors give full details concerning the morpholo¬ 
gical characteristics, distribution, and ecology of each species. 

An additional list is given of species of latex plants with comparatively 
negligible quantities of rubber; but certain individual plants, amongst 
them contain a sufficiently high percentage to encourage further investi ga- 
tions. 

Special attention has been given during the 3 years devoted to the 
studies here described, to the extent and cause of the variation in rubber 
content of the Asclepia spp. It has been ascertained that taking into 
consideration the evident numerous existing strains, it should be possible 
to develop those with the high rubber content, by breeding and reproduc¬ 
tion. Detailed studies were carried out with several species to determine 
the presence or absence of a correlation between the age of the plant and 
its rubber content. 

Results indicated that the total amount increases as the plant matures 
and decreases later, or, in the case of stems, as lignification sets in. 

Properties of the Rubbers. ~ The product obtained from Asclepias 
and Apocynum is considered as true rubber with only a small admixture 
of resins, fats, etc. Rubber prepared from the latter is probably superior 
to that from Asclepias. No thorough test has, however, yet been made 
of the rubber from either genus. The collection of material for the purpose 
of rubber extraction to permit of extensive tests, is now being undertaken. 
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By-products. — These in the form of fibre and paper pulp have been 
obtained from the residue after the extraction of rubber. 

No opinion is expressed regarding the financial results that might 
iollcw from an attempt to grow the plants on a commercial scale. The 
author considers, however, that considerable scientific experiment should 
precede any such attempt. Sufficient data have now been accumulated to 
justify the recommendation that these experiments t>e now timleitakeu. 
In this connection should be considered those native shrubs in which the 
rubber occurs as solid particles and also various exotic shrubs and heibs, 
as well as indigenous species of Asclepias and Apocynum. 

Up to the present the desert milkweed, A. subulata offers the best 
possibilities. This perennial grows rapidly on neglected areas, gives large 
yields which can be handled almost entirely by machinery, reproduces 
after cutting, and yields a paper pulp of better quality (43 % dry fibre and 
2S.5 % bleached paper) than that from other species. 

Much more extended and detailed investigation will be necessary be¬ 
fore anything definite can be ascertained as regards the possibilities of these 
plants as agricultural crops, but the desirability of instituting further stu¬ 
dies has most certainly been established. M. U Y. 

716 - Cover Crops on Young Rubber Plantations in Malaya, and the Advantage of 
Growing Centrosema Piumieri (Butterfly Pea) and Mimosa in visa 
(Giant Mimosa). — Spring, F. G , ill The Agricultural Bulletin of the Federated Malay 
States , Vol. IX, No 3, pp. 169-1 7 j 4 - 1 iig. KualaI v umpur, July. Aug. and Sept. iqn. 
The growing of cover crops in young rubber plantations is at present 
receiving more attention in Malaya than it has ever done in the past, owing 
to the difficulties attached to clean weeding, etc. Certain objections 
are raised to the cover crop system, but the author considers that to avoid 
the difficulty of detecting harmful weeds growing amongst the cover crop, 
careful selection should be made of a- suitable crop which should provide 
plenty of shade on the surface, but should not be tall-growing or woody in 
habit. In this way the extra cost of weed eradication etc. could be avoided. 
The objection raised as regards the spread of Fomes sp., root disease r»i 
rubber etc. and difficulties of inspection work, has been dealt with in con¬ 
junction with the Government Mycologist who states that unless diseased 
timber is to be found in a particular area the .spread of fungous diseases 
will not be influenced by intercropping. Bad attacks of Fames are merely 
local and need not be taken into account in dealing with the question as 
a whole. 

In bringing out the obvious advantages of growing suitable cover crops, 
the author emphasises the fact that surface wash of soil is prevented. Hither¬ 
to the damage done by soil wash can hardly be over-estimated. The 
combination of this property of the cover crop with its utility as a sub¬ 
sequent green manure is of undoubted importance. 

As regards the selection of cover plants, the two dwarf growing plants 
Giant Mimosa (Mimosa invisa) and the Butterfly 7 pea (Centrosema Pin- 
mien) are considered to be the most suitable for Malayan conditions. 
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RUBBER PLANTS - SUGAR CROPS 


&35 


M. invisa, is a remarkably strong growing plant and provides excellent 
shade over the ground. This will thrive where C. / Humieri would prove 
a total failure. It has a beneficial effect on the physical nature of both 
light and heavy 7 soils, and has been successfully used as a check for weed 
growth and in the eradication of the most injurious weed the * f Inking ” (1). 
Sowing is at the rate of about 2 lb. per acre and afterwards attention is 
limited to weeding at the early stages of growth, and thinning out round 
the base of the rubber trees. In Sumatra the crop is kept low by beating 
periodically with sticks. 

C. plnmieri. — This plant develops a large number of nodules on the 
roots and therefore serves also as a suitable green manure as well as a cover 
plant. About 4 lb. of seed are required per acre. Later the plant requires 
no further attention than the Mimosa. Although by nature a climbing 
plant, no difficulty is found in keeping it away from the rubber trees; when 
it is established, it will continue to thrive when the rubber is in bearing 
and there is no need to eradicate it when the tapping stage is reached. 

It has been reported that C. plunderi does not thrive in wet or low ly¬ 
ing situations. This plant is a prolific seed producer, and, if a relatively 
small area is planted, very shortly sufficient seed is obtained for planting 
comparatively large areas. The seed can be stored for several months 
without injury to germination. Although effective as a preventive of soil 
wash, the plant can only be cultivated with difficulty on eroded surfaces, 
and demands whenever possible a good top soil . 

In addition to these two crops, it is noted that the Sarawak bean 
(Dolichos Hosei) and the horse gram (D. hi floras) , have proved useful. The 
former does extremely well on light clays and soils with a good proportion 
of humus. This low growing leguminous creeper has done well amongst 
coconuts. It is always propagated from cuttings planted 3 ft. apart. D. 
hi f hr us has been used with advantage as a green manure but is not recom¬ 
mended as a cover crop as it occupies the land for a limited period only. 

Several other leguminous creepers have been introduced into Malaya, 
but apart from their utility as green manure, their suitability 7 as perma¬ 
nent cover crops is very questionable. M. L,. Y. 

# 

717 - Germination and Preservation of Sugar Cane Pollen. — Vs^katraman, t. s., 
(Government Sugar Cane Expert), in Agricultural Journal of Indut , Vol. XVII, Ft. IT, 
pp. 127-132 -H 1 plate. Calcutta, March 1922. 

After numerous unsuccessful attempts to germinate cane pollen in 
artificial culture media, attention has been directed to growing the grains 
on live stigmas in the field, and the experiment was extended to stigmas 
other than sugar cane. After a series of trials, the stigmas of the following 
plants gave satisfactory results : — 

Datura fastuosa var. alba , Carica Papaya , Hibiscus vitifolius , Gynan- 
dropsis pentaphylla. Ultimately Datura was selected as the standard 
and gave the most satisfactory germination ; the flowers are also easy to 
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emasculate, the stigmas are ready long before the anthers open, and the 
stigmas remain in condition for a sufficiently long time when the bases of 
the flower-stalks are kept in water. 

Details of the method adopted for testing viability are described. 

As regards the preservation of sugar cane pollen, experiments showed 
that, if the pollen is kept in a moist atmosphere but with free access to 
"the open air, it keeps viable for only a short time 1-3 hours, after which it 
loses vitality. Pollination should, therefore, be carried out as quickly 
as possible after the pollen has been collected. 

A method is described by which sugar cane pollen could be preserved 
in a viable condition for as long as 11 days. M. L. Y. 

718 - Sugar Cane Varieties in Porto Rico (1). — Earle, E. S., in Journal of the Depart¬ 
ment of Agriculture of Porto Rico, Vol. V, No. 3, pp. 1-141, bibliography of 23 works. 

San Juan. 1921. 

The cultivation of sugar cane varieties especially adapted to certain 
soils and conditions, resistant to disease etc. is of ever-increasing importance. 
The excessive attention paid by sugar cane investigators to the discovery of 
new seedling varieties has led to the setting aside of old and hitherto im¬ 
portant kinds, which cannot be regarded as advantageous. The author 
emphasises the desirability of continuing to test the older varieties until the 
adaptability of new seedling varieties to local conditions has been fully' 
established. 

In a previous paper (1) the author gave a description of different va¬ 
rieties of cane from the standpoint of their cultural value and characterist¬ 
ics. In the present article additional data are given for varieties already 
described, and others are also discussed and a brief outline is given of the 
history of cane varieties in Porto Rico. A paper entitled " An Annotated 
List of Sugar Cane Varieties ” {Journal of the Department of Agriculture 
of Porto Rico , Vol. IV, No. 3) which contains an alphabetical list of all the 
names applied to varieties in different parts of the world, was prepared 
as a part of this series of studies. This synonymous study h^s served to 
clear up a number of uncertainties as regards nomenclature. 

The prevailing idea that old existing varieties are subject to deterior¬ 
ation in quality as been upset. The Cana Blanca or Otaheite cane has 
been quoted as an example but it has been proved that this variety 
described as “ degenerated ” grows on virgin land with its old vigour and 
that the failures recorded were attributable entirely to soil deteriora¬ 
tion etc. ^ Deterioration should not therefore be considered an inherent 
characteristic of cane varieties. This inherence does not, however, imply 
immutability and it is unfortunate that less attention has been given to 
the improvement of existing varieties through the selection of bad varia¬ 
tions etc. 

The Insular Station has recently carried out a considerable amount 
of chemical investigation to determine the effect on the sugar content of 

(i) See jR, Jan. 1920. No. 52. {Ed.) 
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the juice, produced by the flowering and subsequent growth of the axillary 
buds. The results of the analysis of samples taken at different stages from 
a number of varieties show that on an average the flowering cane gives 
about I % more sucrose and 2 % higher purity than the non-flowering, and 
the percentage of reducing sugars is also appreciable less. These differen¬ 
ces appear to be more marked early in the season. The conclusion is there 
fore drawn that flowering is not desirable in late varieties, nor in fields 
reserved for late cutting, but it is clearly of advantage for early canes. 

The question of ripening in connection with prevailing conditions is 
considered and the effect of certain cultural methods. After cutting, it 
has been proved that cane deteriorates much more rapidly than when still 
standing in the field and the lack of attention to this fact has resulted in 
serious and unnecessary losses. The importance also of a comparative 
study of the keeping qualities of different varieties of cane is emphasised, 
and in this connection, the question of “ long ratooning ”, i. e. letting the 
ratoons from late spring harvesting remain until the beginning of the se¬ 
cond succeeding harvest, thus allowing 20-22 months growth. The enor¬ 
mous yields so often reported from Hawaii with yellow Caledonia var. have 
all come from these old canes, representing two seasons growth. This 
question as regards several well established varieties requires careful con¬ 
sideration and study. 

Details (and a key) are given for the different listed varieties, both 
from the botanical and agricultural standpoint, and also for their eco¬ 
nomic value. The kinds mentioned in this list are adapted to any type of 
good cane land and may be planted either in the autumn or spring except 
when otherwise notified. M. T- Y. 


719 - Tea Seed Production of Java and Sumatra. — The Dutch East Indian Archipelago, 
Vol. IV, No. 71, p. 2222. Buitenzorg, Jan. 10,1922. 

In Java and Sumatra there are about 180 tea-seed nurseries belong¬ 
ing to some 134 owners. Together they cover au area of about 560 hectares 
and contain more than 630 000 seed plants. The majority are situated at 
a height of 1000 to 4000 feet; many seed-nurseries were laid out during the 
years 1901 to 1913. The 630 000 seed plants produced 8 600 maunds 
of seed in 1917, and when the nurseries have arrived at their full capacity 
for production this figure will have risen from 12 000 to 21 000 maunds, 
a figure which will probably be reached in 1923. 

The import of seed from British India which amounted to 8 200 
maunds in 1912-13, fell to 339 maunds in 1919-20, and now that there is 
no question of extending tea estates, the demand for seed is naturally 
very small. Demand is sure, however, to increase with the return of more 
prosperous times, but the large imports of former days can no longer be 
expected, and Java and Sumatra will probably have a considerable over¬ 
production of tea-seed. 

The Tea Experimental Station is helping planters to lay out seed nur¬ 
series on a scientific basis. Generally the plants are too close aild it is 
advisable to plant seedlings about 6 feet apart and to thin them out later. 
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Pruning should be judiciously done and moss and weeds removed, 
while digging, and manuring are generally unnecessary and often un¬ 
profitable because they promote the development of leaf-growth and delay 
the flower production. Seeds should not be gathered and only tlic fallen 
fruit should be collected, collection being made 'twice a week. 

The laying-out of a seed nursery is specially to be recommended where 
an extension of an estate has been planned. If the object is to put the 
seeds on the market, the fact that overproduction is imminent must not 
be overlooked. If a seed-nurseiy becomes no longer profitable, the plants 
may be pruned off and used for gathering purposes. But if the mnsery 
is situated at too great a distance, then there is no other remedy than to 
simply let the plants grow into a wood. The collecting of seeds for pres¬ 
sing oil is also worthy of consideration. G. A. Ik 

720 - General Survey of the Cultivation of the Vanilla Bean, and its Preparation for 

Commercial Use. — Stanislaus, 1 . V. S. (ConsultingChemical Engineer, New York), 

in The Tea and Coffee Trade Journal, Vol. 42, No. 4, pp. 528-532 and No. *>, j>p, 07 j - 

67S New York, April and May 1922. 

Although the common vanilla is recognised as Vanilia plan if alia , it 
is noted that it is doubtful whether commercial vanilla is entirely derived 
from this species. The Mexican varieties of bean for example are obtained 
also from V. sihestris , V. pomboaa , and V. aromatica, the Brazilian and 
Bahia beans from V. gardneri . 

The author gives a summary of the geographical distribution of this 
plant the cultivation of which has extended from South America throughout 
the Tropics especially in Mexico, Seychelles, Reunion, Tahiti, Mauritius, 
Java, Fiji and the West Indies. The different values of the beans obtained 
from the various countries is discussed, with special details concerning 
the Mexican (1) and Guadeloupe beans. The actual production of vanilla 
beans for the season 1920-21, not including the Mexican has been estimated 
as follows : — Madagascar and Dependencies i 150 746 lb.; Mauritius, 
no? lb.; Reunion 176 368 lb.; Seychelles 6 6x4 lb. 

The author gives a description of the botanical and also of the general 
characteristics of the plant and states that vanilla is suited to a hot, 
moist climate, if without excessive rains. Artificial fertilisation is 
as a rule necessitated owing to the fact that natural cross pollination by bees 
and humming birds is only possible in Mexico, and elsewhere bees lardy 
visit the flowers. 

It is estimated that an average worker can fertilise 2 000 flowers 
per day if the plants are fairly dose together. 

Methods of preparation cand wing. — A comparison is made between 
store curing; the last named is the most generally employed to secure 
uniform curing and each size is cured separately. 

The best method of preserving vanilla beans for commercial purposes 
has been found to be storage in a temperature slightly higher than room 

{1} See R. Oct. 1921, No. 1008. {Ed.) 
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temperature : the idea of storage in ice-boxes or in cold cellars is no longer 
in favour. De Oroote of the Mellon Institute of Industrial Research 
has recently stated that an}' system of storage permitting the air to circu¬ 
late round the beans in the inner part of the bundle is to be recommended. 

Attention is drawn to the sophistication treatment of collected beaus 
occasionally practised, the most serious being the production of so-called 
vanillin crystals. On soaking the beans in a concentrated solution of benzoic 
acid in alcohol, after evaporation the crystals of the acid have a general 
appearance of vanillin crystals. Detection is possible, however, as the 
benzoic crystals are flattened aud rhomboidal and generally lie hat upon 
the bean, while the others are generally needle-shaped and stand out at 
right-angles. It may be noted that the lack of crystalline coating is no 
proof of inferior quality of the beau. It has been stated on good authority 
that crystals are not infrequently entirely absent on the best Mexican 
beans. Other less notable forms of sophistication are also described. 

As regards the chemical composition of the bean, the author describ¬ 
es the two ferments to be found in the plant, one as an oxydase in leaves, 
shoots etc. and readily extractable by water ; the other as a hydrolysing 
ferment in the sap. Quite apart from the two kinds of resin also found in 
the bean, both are apparently necessary for vanillin formation, which is 
a coniferin derivative. The vanillin manufactured by oxidation of iso- 
eugenol obtained from oil of cloves and from anisidin is of inferior quality 
to the extracts from vanilla beans. It is interesting to note that although 
Mexican beans show the lowest vanillin content, the quality of the extracts 
obtained is superior to that prepared elsewhere in flavour etc. The actual 
percentage content is shown in the following chemical analysis (Haarmann) : 
Mexican 1.69 % ; Reunion 2.48 % ; Java 2.75 %. M. L. Y. 

731 - Chaulmoogra Oil from Taraktogenus Kurzii, and its Medicinal Value as 
a Leprosy Cure (1). — 1 . Rock, J, F. (Agricultural Explorer of the Office of Foreign 
Seed and Plant Introduction, Bureau of Plant Industry, U. S. Department of Agri¬ 
culture), Hunting the Chaulmoogra Tiee, in The National Geographic Magazine) 
Vol, XL I, No. 3, pp 243-276 -f plates -j- 1 map. Washington, D. C., March 1022. — 
II. Chaulmoogra oil and Leprosy, in The Agricultural News, Vol. XXf, No. 518, 
p. 61S-60. Barbados, March 4, 1023. 

The value of chaulmoogra oil in the treatment of leprosy has for some 
years been recognised and it has given very good results. Two constituents 
of this oil, viz. chautmoogric and hydnocarpic acids and especially their 
ethyl esters have proved effective. 

As a result of the probably scarcity in the United vStates of this oil 
which is derived from Taraktogenos Kurzii King, the author was requested 
by the U. S. Department of Agriculture to obtain seeds of this species 
for introduction into Hawaii and other tropical possessions, where leprosy 
occurs, with a view to establishing chaulmoogra plantations. The report of 
the forthcoming expedition is here given (Pt. I). 


(1) See R . Dec. 1917, No. 1166. (Ed.) 
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II. — A scientific discussion as to the chemical composition of this 
oil and its use in the treatment of leprosy patients. The oil seems to act 
as an internal disinfectant, killing the bacterial germs. Relerence is made to 
the interest in this subject roused in the West Indies and it is also stated 
that efforts are being made to establish a Taraktogenos Kurzii tree in the 
Botanic Gardens, Dominica ( Annual Report 1920-21). M. L. Y. 

722 - Alkaloidal Content of Leaves and Stems of Ipecacuanha from the Federated 

Malay States. — The Agricultural Bulletin of the Federated Malay States, Vol. IX, 

No. 3, pp. 178. Kuala Lumpur, July-Sept. 1921. 

A sample of leaves of the ipecacuanha plant was forwarded to the Wel¬ 
come Research Laboratories, London, for analyses, and Dr. T. A. Henry, 
the Director reports the following results. 

Leaves and stems 1.5 % alkaloids, soluble in ether of which 0.45 % 
were emetine. 

Roots of good quality contain 2 to 2 % % of alkaloids, soluble in 
ether, of which 0.5 to 0.75 % is emetine. 

Dr. Henry states that the discovery that the leaves contain emetine 
is interesting since there is no previous record on this point. 

As is well known the roots are a commercial drug. It is considered, 
however, that the collection of leaves might be injurious to the plants, 
and further investigation seems desirable. M. L. Y. 

723 - Cultivation of Lemons in Argentina. — Riveros, E., in El Campo, Vol. 0, 

No. 66, p, 465. Buenos Ayres, April 15, 1922. 

In the Argentine the provinces of Catamarca, La Rioja, Corrientes and 
the Northern areas are the districts particularly suitable for lemon growing. 
In the province of Corrientes, certain plantations of some importance are 
already established, but these have not been developed as much as was 
expected. Attempts have also been made elsewhere, but without success. 
For example, the fruit produced in El Tigre will not keep owing to the pre¬ 
vailing moisture in this area and to the high nitrogenous soil content. 

As regards, insect pests, the scale insects which attack other citrus 
fruits are abundant in the northern part of the Republic owing to the lack 
of natural enemies. F. D. 

724 - Superior Italian Cherry Varieties. — Briganti, g., in vItalia Agtieoht, vol. *>«, 

No. 10, pp. 304 + 1 table (col.) Plaisance, Oct. 15, 1921 : Vol. 59, No. 3, p. 137 

-r 1 table (col.), May 15, 1922. 

Two excellent varieties of cherry are notified (1) and described viz.: 
“ Cicalone ” and “ Zuccberina 

The first is characterised by vigorous growth, size, deep violet-reel 
colour, acid flavour and small stone ; the second by the well developed 
tree, the size, very sweet flavour, light ruby red colour, small stone, fine 
skin, and especially the early ripening of the fruit and consequently its 
appearance on the Naples market, as early as the beginning of May. 

The fruits of these two varieties are not suitable for export, as the 
flavour and scent is only acquired when completely ripe. F. D. 

{1} See R., Nov. 1921, No. 1x24. (Ed.) 
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725 - Plum Growing in California and Methods Employed for Dryng the Fruits. — 

HendrickoN", A. H., in College of Agriculture , Agricultural Experiment Station , Berkley 
California , Bulletin No. 328, pp. 1-38, figs. 12. Berkeley, Ca., June 1921. 

Full details are given as regards the choice of stock, planting, irriga¬ 
tion, cultural operations, control of plant diseases and insect pests connect¬ 
ed with plum orchards in California. The myrobalan stock is preferred to 
the almond and peach stocks, especially on deep moist soils. The two last 
named stocks are considered best on drier, gravelly soils. 

As regards the curing process, most of the plums are sun-dried; al¬ 
though in recent years, an increasing proportion have been dried in evapo¬ 
rators (1). For sun-drying, trays holding about 60 to 70 lb. of green fruit 
are used. Approximately 1000 to 1500 trays and 250 to 350 lug boxes 
are necessary for 100 tons of fruit. From 10-14’days are allowed for this 
form of drying. In an evaporator the length of time varies from 12-72 
hours, according to the size of the fruit, the temperature maintained and 
the type of evaporator etc. Although sun-drying has advantages from the 
point of view of cost and labour, the evaporation process ensures the curing 
of the entire crop, regardless of unfavourable weather. 

A survey of the cost of production is made apart from the necessary 
additional equipment cost etc., which has shown an increase in recent years, 
owing to the price of labour. (The cost of cultivation, including ploughing, 
was probably at least 20$ per acre). The prospective returns cannot be 
estimated with any degree of certainty. 

It is calculated, however, that for the first 3 or 4 years, the orchard may 
be intercropped to provide a maintenance revenue; during the 5th and 6th 
years, the trees usually produce enough fruit to pay expenses and possibly 
to give a small profit. A fair crop for central coastal regions is estimated 
at 4-5 tons per acre; in the foothills, not more than 2 tons per acre; on deep 
fertile soils, inland, as much as 20 tons per acre have been obtained. 

M. ly. Y. 

726 - Price paid to Producer and Price charged to Consumer for Wood in France. — 

Rouleau de la RoussiEre, in Bulletin de la SociHe des Agriculteurs de France, Sup¬ 
plement au Bulletin d’avnl 1922, Comptes rendus de VAssemblee ginirale de 1922, fasc. 2, 
pp, 50-66. Paris, 1922. 

The author first shows the difficulty of ascertaining the price paid to 
the producer due to the lack of regular standards for the different conditions 
of the wood at which the price is quoted ; standing, felled, either by the 
proprietor or the timber-merchant, but remaining where felled ; felled and 
delivered at the timber-yard of the saw-mill or placed on the truck ready 
for transport; sawn only and delivered at the timber-yard of the saw¬ 
mill ; delivered in the form of floor-boards, squared beams, scantlings, 
plants, laths, etc. 


(1) For a technical description of evaporators see R. Aug. 1921, No. 858, R. Sept, 1921, 
No. 953* Dec. 1921, No. 1274* (Ed.) 
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The following, however, are some data as to the price paid to the pro¬ 
ducer and price charged to the consumer of wood lor working ; 


Description 

Gross 

value of the m* 

in tr. 

| Coefficient of increase 

| 1914 

1920 

1922 

(Febr.) 

1914 

1920 

1922 

(Febr.) 

Oak 0 45 m. vn diameter 







standing. ... 

45 

90 

60 

l 

2 

1.3 

logs (unbarked). 

55I 

130 

95 

1 

2.4 

1.8 

sawn. 

79 

241 

185 

1 

'3 

2.3 

Beech , 0.38 in diameter 







standing.. 

2 5 

60 

35 

I 

2.4 

1.4 

logs (unbarked). 

35 

100 

65 

X 

2.6 

1.9 

squared and cross beams .. 

50 

170 

124 

1 

3-4 

2.5 

Fir 







standing.. 

22 

75 

35 

1 

3.4 

x.6 

logs (unbarked).. 

30 

no 

65 

1 

3*7 

2.2 

sawn. 

55 

195 

125 

1 

3-6 

2.3 

Poplar, 0.48-0.50 m. in diameter 







standing. 

22 

50 

30 

1 

2.3 

1.4 

logs (unbarked). 

30 

85 

60 

1 

2.8 

2 

sawn. 

42 

123 

95 

1 

1 

3 

2*3 


Regarding cost of working, labour and transport, the author 
observes that their increase seems to account for the differences between the 
coefficients of the prices charged by the producer and the wholesale mer¬ 
chant, whether trader or sawyer, but not by the retailers. He gives 
the costs in connection with oaks of medium size, but only for sawn wood 
at the sawyer’s timber-yard, in the country, free of town-dues, taking pro¬ 
fits and general expenses on the supposition that the felling-ground is 5 
km. from the station and including unloading, also that the buyer’s saw 
mills are near a station not more than 60 km. from where the logs are put 
on rail, these logs to have a circumference of 1.20 m. to 2 m. at the root 
and - the figures to include costs of working, transport and sawing into 
lengths. 

The following are the prices paid to producer and charged to con¬ 
sumer for firewood: 

Coefficient 

of 

Increase 

In 1914 for the "stere” (1 cab. m.) withal! kinds mixed, the average price paid 

to the grower (prices vary considerably according to locality) was 5 fr . x 

In 1919-^0, before the economic crisis it was under the same conditions, 1 .1 frs. 2.4 

In 1922, either there were no buyers or it averaged with veiy considerable 

variations 5 fr. x 

In the country delivered, to consumer, including town-dues 1 fr. in a small 
town situated 30 km. from the forest ground the “ cord ” cut and shaped 
was quoted by the timber merchant to the customer in xgi 4 at 14 fr. 1 

In 1919-20 it fetched, under the same conditions, 40 fr. 

In 1922 it fetched 30 fr. 
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1920 


Coeffi- 

1922 

Coeffi¬ 

cient 

of 


1914 

and 

Increase 

cient 

Feb- 



1921 


uiary 

increase 


fr 

fr 

fr 


fr 

. 


Felling of 1,400 cub, m. rough to obtain t 







cub. in. dressed. 

I.40 

5.25 

3-85 


5.25 


Cartage (by road) of 1,400 cub. m. to the rail- 

way station (5 km ) ,. 

bonding cub. m. 1,400 at the station (on rail- 

8.40 

35-00 

26.60 


35-0° 


way trucks). 

Transport by rail of 1,400 cub. m. to the 

0.90 

3.00 

2.10 


3.00 


saw mill supposed near a station 60 km. 
from the first.. .... 

6.75 

19.50 

12.75 


19.50 


Storage in the timber- yard. 

Sawing into lengths, per cub. m. of trim- 

1.00 

3.00 

2.00 


3-00 


med length (r, 400 cub. m. rough). . . . 

20.00 

50.00 

30.00 


50,00 


Total No. 1. . 

38.45 

H5.75 

7730 

3 

115.75 

3 

Merchant’s profit and general expenses 







together estimated as 20 % of the gross 
selling price of 1.400 cub. m. rough sold 
retail trimmed (130 fr. in 1914—400 fr. 
in 1920 — 300 fr. in 1922^. 

26.00 

80.00 

54.00 


60.00 


Total No. 2 . . . 

64.45 

195-75 

131.30 

3 

175.75 

2.7 

For the Paris market, at a supposed distance 







of 150 km. fiom the former, the following 
must be added ; 







Transport to station and loading on truck . 
Transport from departure station to Paris, 

2.50 

9,00 

< 3.50 

| 


9.00 


150 km. 

9.50 

29.70 

20.20 


29.70 


Cartage on arrival. 

Excess of merchant’s profit and general 

10.00 

30.00 

20.00 


30.00 


expenses in proportion to change in selling 
price : 







1 in 1914 : 160 — 130 ~ 30 Ir. . 







30 % on ; in 1920 : 600 ~ 400 = 200 fr. . 

6.00 

40.00 

34-00 


30.00 


f in 1922 ; 400 — 300 — 100 fr. • 







Paris town dues, unchanged (ri fr. 28 c.) . . 

— 

— 

1 


— 


Total No. 3 . . . 

92.45 

304.45 

212.00 

3,3 

274 . 45 : 

3 


In Paris, the price paid to the wholesale merchant for 1000 kg. (the 
" stere ” = 450 kg.), double sawn, delivered to the house in lots of 500 kg. 
and upwards, and including town dues but not " pour-boire ” was : 



per 1000 kg 

per , . . 

Coefficients 

In 1914*... 

... 60 fr. 

2 7 Ir. 

i 

In 1919-20 (from 1S0 to 200) , , , . 

... 190 » 

86 » 

3-2 

In 1922... 

... 150 » 

68 » 

2 . 5 / 
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The comparative cost of working, transport and delivery to domicile 
of i “ stere ” of dressed firewood in 1914, 1920 and 1922, in a forest with 
a railway station situated 30 km. from a small country-town, where the 
dues are 1 fr. per «stere» is as follows : 


Items of Cost 


1914 


Felling, shaping and stacking. 

Cartage to station, 5 to 6 km. 

goading on truck .. 

Transport by rail, 3 o km. 

Carting from Station to timber-yard. 

Stacking in timber-yard. 

Delivery to customer. 

Town-dues .. 

Total. . . 

Price paid to grower for standing timber. 

Total cost price . . . 

The timber-merchant sells at. 

Profit per “ stere ** after deducting all general expenses and taxes, 

including that on turnover .... 

If it be reckoned that this profit should have been at least 20 %, 
these last figures should be increased by. 


fr. 

1.50 

1.50 
0.25 
1.05 
0.50 
0.30 
1.00 
1.00 


7.101 

5-oo| 

12.10I 

14.00 


1.90 

2.80 


1920 

fr. 

6.001 
6.00 
1.001 
2.80 
1.50] 
1,00 
4.00! 
1.001 

23.30 

12.00I 

35 . 3 o] 

40.001 


4.26] 

8.00I 


I 


1922 

Feb¬ 

ruary 

fr. 


5.50 
5 * 5 ° 
1.00 
2.80 
1.25 
0.80 

3.50 

1.00 

21.35 
5.00 

26.35 

30.00 


3.32 

6.00 


. following are the items of cost to be taken into consideration in 
fixing the retail price of charcoal per sack of 30 to 40 kg. in a small town 
situated 30 km. from the forest ground ; (table p. 845) 

The table gives the comparative cost of working, charring, transport 
and delivery (as charcoal, to domicile of 1 “stere*' of fresh hard 
wood mixed with % or % of white wood, in a small town situated 
at 30 tan. from the forest ground, in 1914, 1920 and 1921-22, as compared 
with the prices of charcoal sold retail per sack of 30 to 40 kg. 

The bark constitutes another important product. The various items 
of the costs of the returns are given: (table p. 847) 

The author sums up the present state of the timber market in I-'rauce 
as follows: 


Wood for working : whereas in 1920, when prices had reached the- 
highest point, the grower sold wood of all kinds for working at an average 
coefficient of 2.6, the wholesale timber-merchant sold at 3.x and the retailer 
at 4 5 ; labour (felling sawing and transport) cost 3, and in the forest, the 

3 ; 7 ‘ ^ ?. r f ent the S rower seUs at an average coefficient 
of 1.6 (and for oak, which forms 70 % at least of the total, onlv 1.3), the 
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wholesale merchant at 2.4, the retailer at 3.5, labour and transport 
together cost 3 and the woodman alone 3.8. 

Firewood : in 1919-20 when prices were highest, the grower sold at an 
average coefficient of 2.4, the wholesale timber-merchant at 2.8, the retailer 
at 5, the woodman alone cost 3.6. At present the grower sells at 1, that is, 
at the 1914 price, and does not even find buyers for 2 / 5 of the timber felled, 
the wholesale timber-merchant at 2.1, the retailer at 3 and the woodman 
still at 3.6. 



1914 

1922 

Coeffi¬ 

cient 

of 

The “ stere ’ ’ of standing white wood (350 kg.) for converting 
into charcoal was worth, net, to the grower..... 

I 

M 

t? 

increase 

100 kg. of charcoal delivered to the customer in the small 

town fetched.. 

14 

35 

2.5 

As 1 “ stere ” of wood for charring yields 65 kg. of charcoal 
on an average, the “ stere ” of fresh wood converted 

into charcoal costs the customer .. 

9.15 

22.75 

2.5 

The total cost of converting x “ stere ” of fresh wood into 

65 kg. of charcoal, including town-dues of 1 fr. per 100 kg* 
of charcoal and taxon turnover (see details annexed) is . 

5.80 

T 8,22(l) 

3.1W 

By deducting this cost from the preceding totals the timber- 
merchant’s profit on 1 u stere ” of fresh standing wood 
by selling the charcoal is. 

3-35 

,r | 

4-53 


Aud as the merchant has paid the producer for 1 “ stere ” 
of standing fresh wood.. 

1.00 

I.OO 


It follows that for every “ stere ” of fresh wood, the mer¬ 
chant to cover his general expenses and p refit, has . . . 

2.35 

3*53 


aud this profit and general expenses work out, on 25 %, 
at a percentage of. 

25 % 

15*4% 



fi) Including a tax of 1.1 % 011 22 it. 75 c. » o fr ,25 c. 


The grower to-day sells all standing wood for working, especially 
-resinous wood, firewood and charcoal, at extremely low prices. The 
prices of manufactured wood products are still too high for the customers 
who use the wood at home, but the position in this department shows 

' [M3 


5 
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Details of cost 


Preliminary data. 

One “stere ” of fresh hard wood mixed with '<j or % of white 
wood produces an average of 65 kg. of charcoal, which sell, per 
100 kg. (—4 hi.) at. 

Hence the ** stere ” producing these 65 kg. is valued at. 

Items of cost of working per “ stere ” to be deducted : 

Felling and shaping. 

Charting. 

Sacks and string per 65 kg. of charcoal. 

Transport to station of 65 kg. of charcoal and loading on truck . . 

Railway transport of 65 kg. for 30 km. 

Cartage on arrival. 

Expenses of delivery retail per sack of 1 hi. 75. 

Town dues. 

Total cost . . . 

The 65 kg. or 1 “ stere ” net standing therefore realise .. 

Tess tax on turnover. 

Net proceeds. . . 

The timber merchant having paid the producer for the 44 stere ” 

Has profit and general expenses amount per “ stere ” to 

= a percentage of . . . 


- _ —r 

- 

rrr 



192:2 

* 9 X 4 

1920 

(Feb¬ 

ruary); 

fr. 

1 fr. 

1 

1 

| 

fr. 

I4.OO 

! 

1 

60.00 

35 *™> 

9.15 

39.00 

22.75 

1.50 

6,00 

5.50 

I.25 

5.00 

4 * 5 <> 

0,50 

2.00 

2.00. 

O.60 

1*75 

1.50 

0,20 

0,52 

0.52 

0.20 

0,80 

0.70 

0.80 

3.00 

2 - 5 °' 

0.75 

°*75 

0.75, 

5.80 

19.82 

* 7-97 

3.85 

" 1 

19.80 1 

4*7 & 


°* 45 | 

0.25 

3-35 

18.73 

4*53 

x.ooj 

1 

i 

7.00 i 

1 00* 

i 

3.35 

1 

11 - 73,1 

3 . 53 . 

25.61 

3 ° ; 

15.4 


signs of improvement. Labour has not suffered since it averages a coeffi¬ 
cient of 3, winch corresponds to the increased cost of living. The prices at 
present realised by the grower are extremely low, for though the rhe in 
price of firewood is nil, and between 40 and 50 % for wood for workimr 
as compared with i 9 r 4 . this rise is* of real effect w£n glared3 a 

: srf i?t h buyi s g ° f 

of 100 0/ fA d ( !f en th ® consume ? : at last sees this percentage 

300 4 dimmish, that of the producers, at present nil or almost so for 
from disappearing, will, as regards hard wood for workingrise 

. [»*«] 
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Coeffi- 


1914 

1932 

eients 


ics 

fes 

fes 

The average price of bark per 1,040 kg. loaded on railway truck is 

75 

200 (1) 

2.7 

The cost of barking, properly so called, in the forests, is ... . 

35 

90 

2.6 

To which should be added ; 




Carriage to station or tannery, supposed distance of 5 to 6 km. 

5 

18 

3.6 

Eoading on truck .. 

0.60 

2 

3.3 

Withies. 

3 

8 

2.7 

Discount of 3 % off the selling price agreed on, unless other- 





2.25 

6 


Tax on business turnover.*. 


2.20 


Which brings the total expenses up to .. 

45.85 

126.20 

2.8 

The net proceeds after deducting these expenses from the selling 




price are .. 

29.15 

73.80 


The average price paid to the grower for the bark on the tree was. . 

20 

60 


Eeaving the timber merchant (as profit and to cover general ex¬ 




penses} . 

9.J5 

1 }.8o 


Or per cent on the total price .. 

12 

6 %! 

(;) According to the maiket price in Feb. 1922. 
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LIVE STOCK AND BREEDING. 

727 - Supposed Poisoning of Sheep by Button Grass t Eleusina aeg^piiaca). — 

Berney, F. Iy., and White, C. T., in Queensland Agricultural Journal Vol. XVI, PI. V, 
fig. 1, p. 17. Brisbane, 1921. 

Sheep belonging to Berney, put to pasture in a meadow, 9 % of which 
was covered with “ button grass ” (Eleusina aegyptiaca) 011 the following 
day showed serious symptoms of poisoning, which proved fatal to 2 or 3 
animals. As regards the rest, the symptoms disappeared during the next 
night. 

White, who made a study of specimens of the plant, has not been 
able to produce reactions with a withered plant, sufficient to prove defini¬ 
tely a glucoside with a hydrocyanic acid content, but he calls attention 
to the fact that “ button grass ” contains this glucoside in fairly large 
proportions during the whole year except in mid-winter and towards the 
spring. The case quoted is the first in which button grass has been de¬ 
finitely associated with stock poisoning. E. E. 

728 - Poisoning of Cattle by the Prussie Ac|d in Sorghums. — Vinaix, H. n. (Office 
of Forage Crop Investigations, Bureau of Plant Industry, XT. S. Dept, of Agriculture, 
Washington D.C.),in Journal of the American Society of Agronomy , Vol 13,Nos. 6-7, 
pp. 267-280. bibliography of 22 works. Lancaster, Pa., and Washington. D. C., 
Oct. 15, 1921. 

A study of the literature dealing with this question. Certain facts 
are worthy of special attention. Poisoning of cattle with green sorghum 

[m-rasj 
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has been known for some years : Pea.se (1877) states that in India large 
numbers of deaths were due to this cause ; the crop was “ semi-parched for 
want of rain _ Sorghum poisoning was frequent also in 1887 and 1895, 
both dry years, and the natives accounted for it by the attack of a small 
insect, known as “ bhaunri ” which is prevalent in dry seasons and poisons 
the sorghum. Other theories include the belief that the sorghum leaves 
collected in the paunch and gave off gases, causing death by asphyxia¬ 
tion. Pease decided on investigation that death was due to nitrate of 
potash which occurs in abundance in stems of withered sorghum plants, 
especially at the nodes. The symptoms of poisoning from nitrate of potash 
are somewhat similar to the, symptoms of prussic acid poisoning. Tins 
theory was disproved later or at any rate, it was found that nitrate of pot¬ 
ash was not invariably the cause of sorghum poisoning. 

At the Nebraska Station (U. S. A.) in 1900, HiltnER found no substance 
in the plant which had caused death. In 1901 Slade, assistant chemist at 
the same Station, suggested that the damage was due to prussic acid. The 
year following, the two English investigators, Dunstan and Henry re¬ 
ported for the first time this discovery in a paper received by the Royal 
Society of London on April 24, read May 15 and published in the “ Chem¬ 
ical News of London, ” June 27, 1902. Independently, Slade also isol¬ 
ated prussic acid from a sample of fresh sorghum, about August 1, 1902. 
His report was sent to the Journal of the American Chemical Society for 
publication October 3, 1902. Avery continued the work of Slade and, 
in collaboration with him and PETERS, a careful summary of results 
was published in 1903, which leaves little room for doubt that prussic acid 
was the direct cause of sorghum poisoning. Craweord found for the first 
time in 1906 that prussic acid exists also in Johnson grass [Holms hale - 
fiensis L.) and Francis traced the acid in Sudan grass [Sorghum exiguum) 
in 1915. 

According to Dunstan and Henry the prussic acid does not exist in 
this form in sorghum, but under certain conditions is liberated from cyano- 
genetic glucoside, known as “ dhurrin Decomposition is effected by hy¬ 
drolysis, by an enzyme emulsin, which may result under certain conditions 
in the liberation of the poisonous acid ; dilute hydrochloric acid may have 
a similar effect. An empirical formula is given for the glucoside and the 
resulting decomposition is explained. Slade and Avery arrived at pract¬ 
ically the same conclusions. Williamson (1917) claims that prussic 
acid is found in sorghum in both a glucoside and non-glucoside form. The 
work of Ravenna and Bobini (1912) agrees with this ; they claim to have 
found free prussic acid in sorghum leaves as well as in the leaves of peach, 
cherry, laurel and flax. It is satisfactory to note, however, that these Ital¬ 
ian investigators themselves modify their results somewhat by acknowledg¬ 
ing the facility of producing free prussic acid by autolysis during the experi¬ 
ment. 

According to data carefully selected and compared, it appears that Su*r 
dan grass is less poisonous than common sorghum. An average of 18.9 lb. is 
necessary to poison cattle and with common sorghum, only 7.6 lb. is required. 
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The leaves contain the larger proportion of poison, and the fact 
that animals prefer the leaves, explains why small quantities are sometimes 
sufficient to prove fatal; in one case there was poisoning with only 8 lb. 
of Sudan grass leaves. 

Sorghum and Sudan grass cured as forage are usually harmless. Two 
theories are put forward: according to A very the enzyme remains inactive, 
but Dowell claims that when the plant is dried, the acid is volatilised. 
Verification of this theory is still necessary and will have a practical appli¬ 
cation in determining the most desirable methods of curing the plant. 

Adverse climatic conditions, such as drought and frost favour the 
formation of prussic acid. This has been proved by several experiments 
and the average analysis shows that there is more than twice the amount 
of prussic acid in injured plants than in normal. In one case only the nor¬ 
mal plant was richer in acid than the plant which had suffered from frost. 
In accepting this conclusion, it is necessary to distinguish between plants 
stunted by drought, frost, arid soil, etc. These all showed a low prussic 
acid content, especially if the poor soil lacked nitrates. 

The percentage of acid decreases with the age of the plant. Cold 
climates are more favourable to acid production and this point is discussed 
at length. Varietal differences also have a marked influence on the acid 
percentage. 

The poisoning (of which the symptoms are described) is so quickly 
fatal that treatment is difficult. Glucose, dextrose and other forms of sugar 
are known as antidotes. As these are formed from amides during digestion, 
a possible explanation is given of the fact that animals fed on maize can 
afterwards feed on large quantities of sorghum with impunity. Other 
remedies are discussed: salt purgatives, peroxide of hydrogen, etc. Their 
immediate application is necessary. T. V. 

729 - Control of Tuberculosis in California. — See No. 679 of this Review. 

730 - Warts on Horses and Cattle. — Williamson, II., in The Pastoral Review, Vo!. XXXI, 

No. S, p. 6^9, Sydney and Melbourne, Aug. 1922. 

Tittle is known as to the nature and origin of these warts and conse¬ 
quently the treatment can only be based on observation. The author 
divides them roughly according to form and the best method of treatment: 

a) pedunculated, or narrow-necked ; a ligature may be used with or 
without caustic agent to hinder the blood circulation in the wart; the action 
may be hastened by a previous dressing of chloride of zinc or of corrosive 
sublimate ; 

h) encysted warts ; open the cyst with a knife and permit the escape 
of the pus. 

c) broad based warts ; treat with washing soda or soap powder to 
soften the surface and then with a caustic agent to penetrate into the wart* 
A very efficient but not the safest paste is one composed of arsenic and 
soft soap. Warts which develop on delicate parts of the body (eyelids etc.) 
should be treated with a solution of collodion 7 parts to salicylic acid 
1 part. E. F. 
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731 - Investigations on Infectious Abortion in Cattle and Swine in the United States,— 

I. Stafseth, H. J. and Huddleson, J. F. Studies in Infectious Abortion, Michigan 
Agricultural College Experiment Station, Technical Bulletin No. 40, 30 pp., Bansing, 
Mich. Nov. 1920. •— II. Hallman, "“E. T., Infectious Abortion in Cattle, Michigan 
Agricultural College Experiment Station, The Quarterly Bulletin , Vol. Ill, No, 3, pp. 81, 
Bast Bansing, Mich., Feb. 1921. — III. Connaway, J. W., Dur\nt, A J , and 
Newman H. G., Infectious Abortion of Cattle, University of Missouri , College 
of Agriculture, Agricultural Experiment Station, Bulletin 189, pp. 57-58, Columbia, 
Miss., 1921. — IV. Schroedee, B. C., Bureau of Animal Industry, Investigations on 
Bovine Infectious Abortion, Journal of the American Veterinary Medical Association, 
Vol. JJK, No. 5, pp- 542-561, Washington, Feb. 1922. — V. Connaway, J. W., and 
Durant, A. J, and Newman H. G., Infectious Abortion in Swine, University of 
Missouri, College of Agriculture, Agricultural Experiment Station, Bulletin No. 187, 
28 pp.. figs. i2, bibliography of 16 publications. Columbia, Miss., 1021. ~~ 
VI. Huddleson, F., The Susceptibility of Swine to Contagious Abortion (Bacterium 
abortus Bang), Michigan Agricultural College Experiment Station, The Quarterly Bulletin , 
Vol. 4, No. 2, pp. 43-45. Bast Bansing, Mich., Nov. 1921. 

I. This work is divided into 4 parts (of which the first 3 are written 
by Dr. H. J. Stafseth). 

1st Part. — On the presence of the Bad. abortus in the inner 

BAYERS OF THE MEMBRANE OF THE UTERUS OF A FEMABE NOT IN GESTATION 
(pp. 3-6). 

The present state of our knowledge on the etiology of infectious abor¬ 
tion leads us to conclude that B. abortus attacks the uterus only during 
gestation and disappears rapidly after abortion or normal delivery. It 
must be admitted then that B. abortus does not remain permanently in the 
uterine cavity. On the other hand, it is known that certain pathogenic 
agents may exist in the under layers of the skin and the intestinal mucus 
without causing trouble, although the tissues attacked are generally 
subject to the characteristic infection of these micro-organisms. "The au¬ 
thor therefore wished to ascertain whether B. abortus could penetrate to 
the deep layers of the uterine mucus and remain there in a state of latent 
infection. 


With this object, he made a bacteriological examination of the uteri 
of 6 cows which had aborted and were seriously infected. He found a 
slight bacterial flora {Staphylococcus pyogenes aureus et albus, Streptococcus 
sp., Micrococcus sp., B. subtilis, B. coli communis and Trichobaclerimn sp.) 
in the mucus of the uteri, but in no case was there any B. abortus. This 
investigation does not definitely solve the problem on account of the small 
number of animals examined. 

2nd Part. - Notes on the isolation and culture of B. abortus 
USING BIVER AND SPBEEN SECRETION AS A CUBTITRE MEDIUM (pp. 7 to II), 
B. abortus is generally associated with other micro-organisms which 
multiply much more rapidly in artificial mediums than the first named 
and impede its development; it is therefore difficult to obtain a pure culture! 
I he author was able to isolate certain species of B. abortus fairl y easily 
y using culture mediums to which he added hepatic or splenecic secretion 

starchtnd SrosT 3 aCCderated by the addition of S ™11 quantities of 




HYGIENE 


8 S I 


3rd Part. — On the possibility of distinguishing infected ani¬ 
mals from healthy ones (4 tables) (pp. 12-24). 

It is known that cattle may be infected with B . abortus without im¬ 
mediately showing signs of the disease and that so far no characteristic and 
specific biological reaction is known by means of which infected animals 
may be detected. The author, using the works of other writers (1) tried two 
“ abortines : alcoholic ether extract of B. abortus and a bacillary solution ; 
the latter gave good results. The subcutaneous reaction is obtained by injec¬ 
ting this solution in the abdomen of a guinea pig and shows itself locally 
under the form of a hardening and reddening of the part, which mortifies 
after 2 or 3 days. This reaction is specific. The author also observed that: 

a) the guinea-pigs in which dead B. abortus cultures have been 
injected do not react against them ; b) the dead culture treatment, before 
or after infection, has no influence on subcutaneous reaction ; c) the dead 
culture treatment does not render the guinea-pigs immune against the B. 
abortus infection, 

4th Part. — Isolation of B. abortus in milk (pp. 25-30). 

To prevent or cure infectious abortion, it is often necessary to ascertain 
whether B. abortus exists in the milk of the apparently healthy cow. The 
isolation methods are attended with more or less serious difficulties, for 
which reason the author describes another with which he obtained good 
results. He employed agar-agar with a hepatic or splenetic infusion as 
a medium. He was able to prove that: a) the development of the B. abor¬ 
tus culture depends essentially on the concentration of the hydrogen- 
ions in the medium ; b) the medium containing the culture should be placed 
in a closed vessel in which 10 % of the air has been replaced by CO a gas ; 
c) other micro-organisms which may exist in the milk should be prevented 
from interfering with the development of B. abortus; to effect this, a satur¬ 
ated aqueous solution of gentian violet should be added to the medium 
in sufficient quantity to ensure a 1/10000 dilution of the final solution; 
this substance has a selective action on the bacteria. 

The method described gives the same results as those obtained by the 
known methods and has the advantage of being simpler, more economical 
and rapid. 

II. The bull as a factor in the transmission of the disease. — 
Recent researches tend to show that the importance of the bull as a vehicle 
for the germs of infectious abortion is not so great as was believed and that 
abortion may be checked to a great extent by separating the females which 
are not in gestation from the places and animals infected. In the present 
state of our knowledge, it seems evident that the infection of females takes 
place more often after conception and that any measures taken after im¬ 
pregnation to check infection reduce cases of abortion in a herd. 

In practice the following advice may be given : a) the isolation of in¬ 
fected cows and their frequent disinfection ; 


( 1) Fleischner E. C. and Mayer, k. f. The bearing of cutaneous hyperseusitiveness 
on the pathogenicity of B . abortus bovitms, Amcr. Journal Dy. Ch. voi, 16 No. 4* (Authors note), 
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h) the greatest care should be observed by the owner of unconta- 
minated herds in burying cows, ar infection is most frequently introduced 
by an infected female. 

III. Infectious abortion of cattle. — Experiments to determine 
the effect of a more or less prolonged suspension of reproduction on the 
persistence of B. abortus Bang in infected cows. These experiments have 
proved that the cows cannot destroy and eliminate the disease germs. 
Further, infected calves no longer react against them unless they are 
reinfected. , Cows not used for breeding do not become reinfected by con¬ 
tinuous exposure to infection through contact with cows which react and 
are not in calf. 

The bacteriological examination of the glands of a castrated ox, a cow 
and a bull artificially infected has shown apparently that the castrated ox 
was less capable of eliminating and destroying the disease germs than the 
bull, but that neither are so favourable to its reception as the cow. In the 
latter, the genital organs are more subject to functional trouble after in¬ 
fection, while the udders and teats present conditions which are favourable 
to the existence of the B. abortus. 

For the suppression and prevention of infectious abortion in the herd, 
the authors advise the application of the serological test to all the animals 
in order to find out which of them show a positive reaction ; to fatten and 
sell for killing those among the latter which are not of special value as 
breeders ; to isolate promptly all the cows which show a tendency to pre¬ 
mature calving ; to separate from the herd those animals which react at the 
moment of calving ; to destroy all still-born calves and cauls by burning or 
burying deep in the ground ; to disinfect stables and litters; and to. 
spray with antiseptics all cows which have just calved. 

IV. Investigations on bovine infectious abortion made by 

THE BUREAU OF ANIMAL INDUSTRY OF THE UNITED STATES DEPARTMENT OF 
agriculture. — Report submitted at the XXV th meeting of the U. S. 
livestock Sanitary Association held at Chicago at the end of November, 
1921. The author describes briefly the principal facts connected with the 
symptomatology, etiology and therapeutics of infectious abortion which, 
have been confirmed and studied by the members of the Bureau which is 
under his direction. Many of these works have been published, but we 
will confine ourselves to calling attention to the present one. 

V. Infectious abortion in swine. — The investigations which 
have been carried on for some years in the Experimental Stations of the 
Missouri, have brought to light the following facts : the specific cause in the 
majority of cases of abortion in sows is a micro-organism very similar to, 
if not identical with B. abortus Bang ; the identity of these two micro-or¬ 
ganisms has been proved by a series of fixing tests for the complement and 
for agglutination ; for the isolation and identification of the specific micro¬ 
organism ; for the production of the specific reaction against abortion in 
sow s blood after an inoculation of B. abortus from a cow; and by observing 
the quasi-abortion of cows and sows feeding together on the same pasture. 

Th£ transmission of the disease is especially caused, it seems, by the 

P«J , 



HYGIENE 


853 


ingestion of contamined substance (foetus, cauls, milk etc. The contain-' 
ination of one sow by another through the agency of the boar is probable 
but not certain. Young pigs are also liable to infection, as also boars, and 
females not in pig. In the case of the young animals the reaction of the 
blood generally becomes negative after a few weeks, whereas with adult 
sows infection continues a certain time, and may even become permanent, 
though sows which have aborted and continue to react positively may give 
birth to live young. Nevertheless some become temporarily or perman¬ 
ently barren. Some give birth in one litter to an equal number of dead 
foetus and of live and healthy young. Healthy offspring may be obtained 
from a sow and boar both infected, by isolating the young as soon as they 
are bom to prevent reinfection. 

As preventive and curative measures, those used against infectious 
abortion in cows are advised ; subject parents and recently born young 
to a serological test, isolate sows which have aborted immediately^, carefully 
disinfect the young and destroy dead foetus and cauls. 

Animals which react positively 7 should be fattened and sold for killing 
if not specially valuable as breeders. In the case of a good sow, it is better 
to keep her for breeding, isolating the young at birth. 

Vaccination is of doubtful efficacy and may perhaps infect the animals 
treated with permanent traces of disease germs. 

Rules are given as to the method and interpretation of serological tests 
for the discovery of infected animals, for the treatment of the diseased sow 
and for boars and animals belonging to an infected herd which shows a 
negative reaction. 

VI. Is the pig susceptible to INFECTIOUS abortion ? — Some cases 
of abortion reported at Michigan have induced the author to undertake 
a bacteriological study of the disease : he concludes that pigs show great 
immunity 7 against B. abortus Bang. Young sows eight weeks old reared 
on cow’s milk naturally infected and afterwards contaminated by a culture 
of cow’s and sow’s B. abortus gave birth to young, all living except one and 
afterwards showed a negative reaction. 

Young sows brought up on the milk of an infected cow and living 
in a meadow with cows, became pregnant normally when adult and 
gave birth to young all living and healthy. Two of these sows had been 
vaccinated several times. After the test, all the sows and their young 
showed a negative reaction. Pk F. 

732- Investigations on the Use of Vaccines prepared with Bacillus ovisep - 

tic us . — Newsom, I.K., and Floyd Cross in Journal of the American Veterinary 
Medical Association, V ol. EX, No. 5, pp. 562-579, tables xo, Washington, Feb. 1022. 

Recent investigations have rendered doubtful the efficacy of vaccines 
at present employed in the control of haemorrhagic septicemia, and even 
the possibility of the preparation by means of methods so far known, of 
really effective vaccines'. The authors present verified data, with refer¬ 
ence to this question and as a result of experiments made with Bac. 
ovisepiicus which should facilitate the solution of this much discussed 
problem. 

[m-ra] \ 
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Successful results have been obtained with (doses varied according 
to circumstances): a) vaccines, for general commercial use; h) a vaccine 
prepared specially ; bacillus grown culture prepared in boiling media for 
48 hours and at 6o° C for % hour, followed by the addition of phenol at 
y 2 %; c) similar vaccines, but prepared according to a modified method 
(simple addition of phenol and no heating) ; d) cultures of the living 
organism. 

Experiments have been made with rabbits, and also more particularly 
with sheep. The vaccines in which the bacillus have been destroyed by 
heating gave little or no immunit}'. Sterilisation with phenol renders 
the vaccine even less effective. Cultures of living bacilli have been tested 
only with sheep. The minimum fatal dose has varied with breed, but 
usually it is fairly high if inoculation is sub-cutaneous. The authors 
consider therefore that the use of living Bac. odsepticus as vaccine is not 
dangerous if the doses are limited to those generally employed in labo¬ 
ratories (1). 

In view of our present knowledge, the use of the living organism as 
a vaccine is advised in preference to that of bacilli destroyed by heat or 
antiseptics. E. E. 

733 - Diseases in Domestic Birds transmissible to Man. — MERELLo, 3 vi,,in Basm Carte, 

V. Ill, fasc. 52 - 53 ? PP- 1019-1020. Molassana (Genoa), April-May 1922. 

Among the various diseases, common to man and to birds which the 
author calls " anthropomithologic ”, he mentions " psittacosis ”, Maltese 
fever and the sleeping sickness. 

The first, of bacillary origin, is incurable and contagious both to parrots 
and to man by direct contact. The author recalls an epidemic which 
broke out in Genoa in 1891, and which was fortunately localised in a block 
of houses, though not before several human beings had fallen victims. 

He proposes therefore to place parrots coming from America under 
observation for a period of at least 20 days. 

Maltese fever (caused by the Micrococcus melitensis) attacks chickens in 
two forms: the acute form lasting 8 to 10 hours and the form which causes 
death after a longer period. The author recalls an epidemic which broke out 
in 1911 among chickens in the neighbourhood of Mimes, which proved 
mortal in 70 % of the cases. It was studied by M. Dubois, 

From observations made by the author in Liguria, there is some con¬ 
nection between the “ sleeping sickness ” of chickens, which succumb 
immediately or almost so, and lethargic encephalitis in man. The in¬ 
fection is of short duration, and is caused by the Streptococcus capsulatm 
gallinarum. p jy 


(1) It is interesting to note that Meisnesr and Screen 1 {Arch. f. TierheUk, Vol. 36, 
■p. 208) have succeeded in isolating a bacillus so virulent that it is fatal even when given in 
small quantities, {Author 9 $ note) 
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734 - SpiroehetosiS in Rabbits. — Ruppert, F. (Mitfield des Staatsinstituts fill* esperim. 

Therapie), in Berliner tierdrtzhche WochenschriH, XXXVII year, No. 42, pp. 493-496, 

4 bibliography of iS works. Berlin, 20th Oct. 1921. 

Rabbit spirochetosis is the name given by the author to a contagious 
sexual disease caused by the Spirochacta cunicttli (1) and already described 
under various names by different authors. Spontaneous outbreaks have 
been reported in England, Holland, Germany and France. It is transmit¬ 
ted from one individual to another during sexual intercourse. This has 
been proved from experiments made by the author, as also the fact that 
infection shows itself after a 2 to 4 months’ period of incubation, during 
which the spirochetes live on the genital parts and are a constant source of 
infection to all' animals having sexual relations with the animal infected. 
By placing the spirochetes in contact with the skin of the genital parts, the 
disease is easily transmitted from one individual to another; in this case, 
incubation lasts 20 to 72 days. No one has yet succeeded in transmitting 
it to white rats and guinea-pigs. The symptoms may be classed in two 
series corresponding to the two successive stages of the disease : in the first 
period (about 3, weeks after the artificial infection) the genital parts be¬ 
come inflamed and a watery fluid collects between the prepuce and the 
penis ; spirochetes are sometimes, but not always, found in this fluid. After 
2 to 3 weeks the secretion becomes purulent and small abscesses of the size 
of a millet seed form on the prepuce (or on the edges of the vagina). The 
vagina and prepuce become red and increase to 3 or 4 times their normal 
size. Subsequently the abscesses dry up and form small scabs, which 
are easily detachable. Spirochetes are always found on the injured parts 
and their number increases considerably during the course of the disease. 
In the second period the diffusion of the virus takes place : abscesses of 
the size of a lentil form, mostly around the anus, rarely on the muzzle. 
Sometimes small abscesses are seen which may unite, and form one only. 
By pressing the injured parts a watery fluid containing a large number of 
spirochetes is expelled. 

The prognosis is as yet uncertain; animals infected may survive a 
year or even 18 months and have healthy offspring; on the other hand they 
may succumb to secondary bacterial infections which penetrate through the 
lesions to the organs of the body. A11 anatomopathological examination 
reveals all the characteristics of acute inflammation of the genital organs; 
the diagnosis is based on microscopic examination. The differential diagno¬ 
sis between the experimental syphilis of rabbits and spontaneous spiroche¬ 
tosis is very difficult, for these two micro-organisms show no morphological 
differences nor differing reactions under the staining media usually em¬ 
ployed ; while (2) the lesions produced in either case are so’different that it 
may be considered that there are two distinct morphological species. For 
instance, in spontaneous rabbit spirochetosis, the hardening which is typical 


(1) This disease is therefore distinct from rabbit syphilis produced by the experimental 
inoculation of $p. pallida. ( Author's Note) 

(2) According to research by Kolee and Moebxxs (1919-21, quoted by the author. {Ed.) 
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of human syphilis inoculated into rabbits is never met with, also Sfi. cam - 
cult always settles just tinder the skin whereas Sft. pallida penetrates 
deeply into the tissues. 

Arsenobenzoline products exert a specific therapeutical action : 0.04 gm. 
to 0.06 gm. of salvarsan of sodium and of silver per kg weight always 
cures. The infection may be contracted more than once, so that there 
is no immunity. 

K. V. 

735 - Effectiveness of Tetrachloride of Carbon against Uncin&ri&e {Nematoda 
Strongylida. e) in Bogs. — Allen, J. A. (Aujmal Pathologist in Charge, Vox 
Research Station, Health of Animals branch, Canada), in Journal 01 the American 
Veterinary Medical Association, V. IfX}, No. x, pp. 31-37. Washington, April 1*1.22. 

The author has used tetrachloride of carbon as a vermifuge (especially 
against Uncinaria polaris , but also against ascarides) in jqq cases, and has 
observed that it is more effective and less dangerous than chloroform and 
thymol. 

It should be administered after a fast of 12 to 14 hours in the form 
of gelatine capsules ; the dose should be 0.3 gm. per kilogram of weight. 
Afterwards it is well to administer a little castor oil to facilitate degluti¬ 
tion. With adults it is often necessary to overcome the resistance of the 
animal against swallowing the capsule ; it sometimes happens in such cases 
that the capsule breaks and that artificial respiration must be resorted to. 

E. F. 

736 - Feeding and Contact Experiments with St John’s Wort (Hypericum per¬ 
foratum) In New South Wales.— Henry, M. (Government Veterinary burgeon), 
in Agricultural Gazette of New South Wales , Vol. XXXIII, Pt, 3, pp. 205-207. Sydney* 
jtfarch, IQ22. 

Results of previous feeding experiments with St. John's Wort (Hy¬ 
pericum per for alum), indicated that the plant rendered the skin peculiarly 
susceptible to the action of the sun's rays, and that the animal suffered 
considerably in consequence. Further experiments have been made to test 
the effect of feeding the plant at a less-developed stage and also the effect 
of continued contact of the plant with the skin. Cattle and sheep were 
placed in a field almost entirely overgrown with H. perforatum. 

In both cases the effects of internal irritation were evident, especially 
in the full heat of the day, and the abrasions were noticeable. 

In the contact experiments, the animals were muzzled before being 
allowed to run in the paddock. No signs of ill-health or external skin 
irritation were observed, even when the plant was in full flower and there 
was much pollen. 

The animals which had suffered as a result of feeding on this plant, 
recovered their equilibrium after removal from the field, and the abrasions 
were replaced by dean, healthy tissue. 

M. L. Y. 
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737 - The Mannitol-Producing Organisms in Silage. — plaisance, g. r., and hammer, 

B W. (Bacteriological and Dairy Section? ol the Iowa Agricultural Experiment 
Station), in Journal of Barterioloe\>,V ol. 6, No. 5, pp 431-433, bibliography of 7 works. 
Baltimore, Sept. 1921. 

The chemistry section of the Iowa Agricultural Experiment Station 
has shown (Dox and Plaisance, 1919),,that mannitol is a normal consti¬ 
tuent of silage and that it is formed by bacterial reduction of the fructose 
of the sucrose molecule. I11 silage fermentation the mannite is produced 
in considerable quantities, simultaneously with the acids, the alcohol, 
and the carbon dioxide, and its presence accounts in a large measure for 
the deficit noted when the sum of these products is supplemented by fer¬ 
mented sugar.* Mannitol has also been found in various fermented mate¬ 
rials such as wine, vinegar and sauerkraut, etc. as well as its production 
by organisms. 

The aim of the present experiments was to isolate from silage, organ¬ 
isms capable of producing mannitol, either when growii in pure cultures in 
maize and maize juice, or by adding agar, peptone and sucrose, or by using 
chopped green maize adding about 5 % sucrose. 

Mannitol determinations were made by extraction with boiling 95 % 
alcohol and after leaving to cool and crystallise, were then weighed. 

If ether, chlorophorm, formaldehyde, or toluol were employed for 
sterilisation, no trace of mannitol was found ; the organisms are therefore 
indispensable. 

The organisms capable of producing mannitol were isolated from fresh 
silage ; small colonies were obtained on agar, and probably form part of 
a group of lactic bacteria ; the reducing element is evident in the pronounc¬ 
ed change in colour in the fermenting juice. These organisms are well 
distributed and have been observed in the soil from a farmyard and also 
in milk. Undoubtedly many other organisms are associated with mannitol 
production but not so generally characteristic and invariably recognisable. 

Mannitol has also been produced by organisms isolated in the sun- 
flowei, sugar cane, dandelion silage and in cabbage juice, but not in that 
of carrots, beets or apples. 

The addition of fructose considerably increased the production 
(3.71 %) due to the direct transformation of fructose to mannitol. The 
addition of sucrose or inulin was less effective owing to indirect trans¬ 
formation. Results varied with the determinations made ; thus in one case, 
the sugar cane juice with 2 % sucrose gave 0.49 % mannitol, and in other 
cases 1.85 %. The carbohydrates, apart from those mentioned, gave en¬ 
tirely negative results. 

When flooded with oil, which assists anaerobiosis, and consequently 
aids the reduction responsible for mannitol production, a much greater 
quantity is obtained, probably because the development of reducing agents 
encourages anaerobiosis, and this method is rendered superfluous. 

The quantity of mannitol increases during ensilage, up to a certain 
limit; reduction then follows, evidently due to repeated partial destruction, 
caused by the same organisms. This has been demonstrated in pure cul¬ 
tures obtained by experiment. I*. V. 

inn 
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738 - Malted-Grain Sickness of Cattle considered as one of the Illnesses due to 
Malnutrition, — Poenarv, J. (Clinical Hospital of the Faculty of Veterinary Surgery, 
Bucarest) (** Clinique medicale de la faculte de Medecine Vetcrinaire, B ”) in Com pics 
tendus des Stances de hi Societe de Biologie, Vol. EXXXV 1 , No. 11, pp 640-641. Paris, 
18 th Mar. 1922. 

Six hundred oxen, fed exclusively on malted grain, soon showed symp¬ 
toms of malt sickness: loss of appetite, diarrhea, difficulty in standing up, 
increasing weakness , and 12 oxen died in a state of extreme exhaustion. 
But as soon as this feed was mixed with others, such as : chopped straw, 
ha3 ? and a little bran, the morbid symptoms disappeared. The author 
subjected malt sickness to experimental investigation and observed that 
it may be included in the group of illnesses due to malnutrition, and that 
the indispensable elements lacking in malted grain, which is sterilised by 
the distillation temperature, contain the essential vitamines ; if the latter 
are supplied by the addition of other food products, the sickness is averted. 

F. D. 

739 - The Application to Stock-Breeding of Some new Views concerning Heredity. — 

Dechambre, P., in Comptes JRendus de VAcademic d'Agriculture de France,, Vol. VIII, 
No. 11, pp. 359-365. Paris, March 1923. » 

The progress of stock-breeding is intimately connected with the pos¬ 
sibility of fixing by heredity the variations, or characters, that will im¬ 
prove the quality of animals. Hence the attempt to apply to stockbreed¬ 
ing the knowledge obtained from the researches on heredity that have 
been carried on for several years in the scientific world. 

From among the new facts concerning heredity that are of almost 
direct application to stock-breeding, the author singles out for special 
mention those bearing on the dominance of certain characters. 

Generally speaking, albinism in all species is recessive. Thus, the 
products of a cross between breeds with pigmented mucous membfanes 
and those with non-pigmented mucous membranes have coloured mucous 
membranes. Of this there are several instances in cattle ; the hybrids 
of Charolais X Schwitz in the district of Aube and Cote-d’Or are white 
like the Charolais breed, but have a black muzzle ; the hybrids of Charolais 
X Vendee breed are large animals with light coats, but black mucous 
membranes and legs; the hybrids of Limousin X the Brown Cevemics 
breed have the good conformation of the Limousin parent but black coat 
and legs. 

Southdown rams, when crossed with white ewes, produce lambs with 
greyish faces and legs. 

As dominant characters the author mentions the tuft of the Paduan 
fowl and the long hair of the guinea-pig. In horses, black and bay coats 
are dominant as regards chestnut, and grey and roan as regards bay. 

In cattle, homlessness is dominant as regards the possession of normal 
horns. When a polled bull is crossed with a normally horned cow, polled 
offspring are obtained. This was discovered in England a long time ago 
by crossing the Angus and Shorthom.breeds. The Sarlabot breed originated 
from a similar cross between the Normandy and the Angus and Red Polled 
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breeds. This cross was effected in 1852, and the polled character of the 
progeny was immediately fixed. For the last fifteen years, the author 
has used the Sarlabot breed in 3 iis crossing experiments at Crignon, where 
its essential character, absence of horns, proved itself to be dominant. 

Early maturity, and high milk yield are some of the dominant phy¬ 
siological characters. 

Dominance does not, however, always manifest itself even when the 
contrasting characters are well-marked. Piebald lambs with large black 
and white patches and “ half-tail " resulted from the crossing at Grignon 
of a Berrichon ram with slender tail, and Somali ewes with thick tail, 
white body, and black head and upper portion of the neck. 

Some colours are sex-linked, thus if a silver Hamburg hen is crossed 
with a golden Hambury cock all the hen chicks are golden and all the 
cockerels silver. 

Although the products of the first cross are generally very much alike 
owing to the presence in the parents of dominant and recessive characters, 
all homogeneity is lost when the hybrids are mated up together and the 
recessive characters again make their appearance. 

This was discovered some time ago by the Marquis of Behague in 
the case of Southdown X Berrichon lambs, and it is therefore not advisable 
to mate hybrids together, but to obtain them direct by the crossing 
of pure-bred parents. This is very commonly done amongst sheep- 
breeders supplying the meat market, and is now gaining ground among 
cattle-breeders, pig-breeders and even poultry rearers in the case of pro¬ 
duce destined for the table. The author maintains that equally good 
results could be obtained by extending the same practice to* horses. 

“ As soon as experimental research work has been continued suf¬ 
ficiently long for it to be possible to determine the reciprocal relations 
of the dominance and recessiveness of many characters, the breeder will 
be able to know beforehand the characters that will reappear in the hybrids 
and thus be in a position to obtain, at least to some extent, animals suited 
to satisfy the needs of the moment, or the requirements of any partic¬ 
ular market/ 1 

For this reason, the author is of opinion that “ one of the great objects 
of the Stock-Breeding Research Laboratories should be the study of new 
methods of propagation based on scientifically conducted experiments, 
and applicable to practical stock-raising. These methods could either 
be applied directly, or after they have proved effective by testing them at 
special Institutes under the direction of the Agricultural authorities, 
and at Stock-Breeding .centres/' F. D. 

740 - Livestock in Eritrea.— Tarantino, G. B. (Osservatorio zootecnico, Asmara} in 
Attainment*, Yr. II, No. 12, pp. 401-403, Palermo, Dee. 1921; Yr. Ill, Nos. x-a, 
pp. 17-19. Jan.-Feb. 1922. 

Iii Eritrea, every native is in possession of a certain number of cattle 
and sheep. The census for 1905 and for 1920-1921 indicate respectively; 
horses 20 130 and 35 in, cattle 248 051 and 498 412 ; sheep and goats 
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679 457 and 1 531 149 ; camels 28 922 and 23 312* Except for the camels, 
which have slightly decreased in number, the total has shown an increase. 
It is observed that these data are certainly below the average, owing 
to the reserve of the native who objects to giving information concerning 
his stock, for fear of taxation ; consequently a xo % increase may be 
estimated. 

The actual condition of the stock has remained stationary ever since 
before the Italian occupation ; the native is not interested in improvement, 
as the selling of stock is not his object; he prefers rathier to utilise the pro¬ 
ducts himself. Near Asmara, where most of the Italian colonies ate sit¬ 
uated, a few half-breeds between the local cattle and Swiss breeds are 
seem, but these possess no special qualities. 

The trade in livestock and its products is very limited ; slaughtering 
takes place on solemn occasions ; apart from this they are used in the fields, 
thrashing wheat etc. as beasts of burden. As regards products, these 
comprise butter, and skins for tanning purposes for local requirements. 

The chief cattle breeds are the Arado, found on the Upper plateau 
(Hamasien, Serae, Acchele-Guzai-Gasc-Settit) and Begait, found on the 
western plateau (Barca and Gasc-Setit) ; both breeds are seen in the Cheren 
province. The original Arab cattle are found on the coast, chiefly at 
Massowa. 

The Eritrean cattle, like the Abyssinian breed, are zebus. The Arado 
breed is characterised by its strength, and adaptability to farm work, and 
is easily managed. The Begait (dolichomorphous, often without horns, 
generally a white skin, sometimes spotted) is on the contrary very timorous 
and difficult to approach. 

The Eritrean horses belong to the Galla, Dongola and Abyssinian 
breeds. On the Eastern plateau (Agordat, Barenton), Dongolao stock 
raising is practised to a' small extent (1), and native horses in Imbert 
(Asmara). A Government stud station was established at Nacfa (Sahel) 
in 1918 ; at the, present time, a remount Station has been installed at the 
Institute of serotherapy for a good Arab stallion. At one time horses 
were bred at Seimenzano and at Hamasien ; this is no longer done, because 
the land formerly used for grazing purposes is now utilised for cereal 
growing. 

On account of unfavourable conditions prevailing over the greater 
part of Eritrea such as excessive heat, pests, etc., the superior imported 
stock have rapidly degenerated ; hence the reason why Syrian stallion:- 
imported several years ago into Godofelassi (Serae) and Agordat, have 
given unsatifactory results. On the other hand, the donkey has proved 
resistent to these conditions. The mule-breeding experiments made bv 
the Government at Godofelassi the most fertile part on the Upper plateau 
have not been successful as the mares were debilitated by myriads 
of blood-sucking insects. 


(il See F. Fet>. 1922, No. iSS. (Ed.) 
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A native breed of sheep covers the Upper plateau ; medium size, tail 
large, wool short and chestnut colour, deficient in milk. The Maria- 
Mensa and the Habah tribes have raised the breed Arrit, which is hornless 
and abundant and deficient in milk. The breed Humole is raised on the 
Eastern plateau, a larger animal than the last named, with a long and 
scanty tail, without horns, white splashed wool, good milk. 

True breeds are not to be found amongst the goats, they,take their 
name from the colour of their skin which is red or black or from the tribes 
which raise them. As a rule, they are large, with long wool: compara¬ 
tively good for milk, depending on the breed. 

The author deals with steps the Government should take to en¬ 
courage improvement of stock in the Colo 113' and the export of meat.*' 

P. D. 


741 - The Philippine Horse. — Eizaso, J ill The Philippine Agriculturist, Vol. X, No 4, horses 
pp. 135-144, bibliography of 8 wotks. Hos Banos, T y agmia, Nov. 1922. 

The latest census made in the Philippines shows 223195 horses in 1915 
and 203 430 in 1916, that is about 3 horses per 100 persons. 

It appears that the Philippine horse is rather a composite animal 
containing characters from Chinese, Japanese, Mexican and Malaysia 
breeds etc. Consequently these characters are varied, according to which 
blood has do unrated in a locality. 

A study was made of 150 horses (142 males, 8 females), from Laguna. 

The most common weight was from 450-500 lb. ; with an average of 
470 lb. Very few weighed less than 400 lb. or more than 500 lb. 

The most common height was, from 12 to 12 *4 hands. 

The ages varied chiefly from 4 to 6 years. The colour was bay 
of \arying shades and next in order of frequence, black, roan, white, 
brown, grey. 

In the head the most common defect was the projection of the upper 
jaw, the same detect with the lower jaw was less common. 

As a rule the head was well cut, rather large ; nose generally straight; 
nostrils fairly wide open ; eyes large and bright; ears medium size and well 
carried. The neck was often large and heavy, but sometimes lacking 
muscle. Shoulders frequently lean but muscular; chest generally deep 
and broad ; occasionally narrow-chested ; forelegs usually good, although 
scars have been observed; body fairly capacious and of good barrel; croup 
wide, but short and sloping ; tail long and well carried; hind quarters 
generally deficient in muscle. 

As a rule the build of the native horse is short and rather low-set, 
especially those of pronounced Chinese ancestry. These are of good qual¬ 
ity and wonderful stamina and recuperative power. 

The author considers that to encourage improvement, young hofses 
should not be worked too soon ; at the age of 3 they may be given light 
work and only when 4 and not at 2 years as practised at present, should 
they be worked regularly. The horse should be improved by careful 
raising, use of harness and selection of breeding stock. F. D. 

[ 740 * 44*3 

6 



86 a 


HORSES 


742 - The Proportions of the Trotter. — van meldert, l., in AiumIcs de Gemhumw 

Year 25, Book 6, pp. 198-208. Brussels, June 1922. 

The author uses the measurements (which he publishes in inches and 
in centimetres), of 4 trotting horses that have covered a mile iu the United 
States in less than 2 minutes, as a basis for the study of these exceptional 
trotteis and the comparison of their performance with that of 3 excellent 
Norman trotters. In order to reduce these measurements to the same 
scale, it was necessary to convert them into arbitrary figures, the height 
being fixed at 100. Table I gives these measurements ; the 2 groups of 
the converted measurements are given in Table II. 


Table I. — Measurements in centimetres. 




American 

trotters 


French trotters 


Peter 


Lee 

Arioa 


Conqu6- 

Nor- 



Uhlan 

Axwor- 


Fuchsia 




Manning 


thy 

Guy 


rant 

maud 

Height at withers... 

100,00 

100,00 

100.00 

100,00 

100,00 

100,00 

X 00,00 

Height of croup . 

99.02 

99.19 

100.00 

98.56 

— 

— 

.— 

Total back length. 

98.20 

I 0 J.I 9 

99.16 

98.36 

— 

— 

— 

Length of head .. 

41.27 

40.50 

37 - 5 ° 

40,81 

39.12 

40.80 

40.00 

Length of neck .. 

49.35 

52.45 

48.33 

44.48 

51.20 

48.80 

52-50 

Girth of thorax at withers. . - - 

100.31 

ITI.90 

112.82 

106.12 

— 

_ 


Girth of thorax at middle of back 

110.90 

III.65 

IO9.I6 

102.55 

— 

—- 


From shoulder-point to ground. . 

58.61 

54*61 

56.66 

57.15 

—- 

—, 

.— 

Length of fore cannon-bone . . . 

19.001 

— 

18.33 

17.95 

— 

— 

— 

Upper circumference of fore limb 

34*°6 

32.93 

28.33 

27.77 

— 

—- 


Circumference of fore cannon-bone 

12.50 

12,85 

12.50 

12.16 

— 


— 

From knee-joint to ground .... 

30.10 

35.33 

30 . 83 ! 

30.20 

29.50 

29.50 

29.50 

Height of point of hock. 

38.02 

35-34 

38.75 

36.16 

39.82 

40.00 

40,00 

Height of stifle-joint from ground 

63.37 

64.26 

66.65 

60.04 

— 

— 

_ 

From point of haunch to point of 








hock... 

63.37 

64.26 

61.66 

60.40 

63 

— J 

—— 

Circumference of hind cannon-bone 

13.86 

14.05 

I4.I6 

— 


_ 1 

— 

From stifle-joint to point of hock 

34.53 


33-33 

34.26 

34.TO 

1 

__ 

Width of haunches. 

38.02 

35.34 

30.80 

28.97 

1 

—. 1 


Width of chest .. 

23.36 

26.34 

23.33 

22.44 

I 

— 1 

.— 

When neck is 100 head is . • . . 

83.6 

77.2 

77*5 

90.1 

! 76.2 

83.6 ; 

77-7 

Totals of head and neck .... 

90.62 

92.95 

j 85.83 

85.29 

J 90.32 

89,60! 

92.50 


The data thus obtained show that: 

1) The body-length of the trotter should be less than its heig ht 
at the withers. This difference should not, however, exceed r % % of 
its height. 7 /0 

. 2) The length of the head and neck have no influence upon speed, 
hut they have much to do with the appearance of the animal. In the Amer¬ 
ican trotter and the French trotter (Normand) the length of the head 
added to that of the neck may amount to 93 % of the heigh t 

The length of the fore-cannon bone varies greatly in different indi- 

[»«] 
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viduals, and ranges from 16.5 to 19 %. Tbe length of the cannon-bone 
thus has no effect npon speed, and as the height of the knee-joint plays 
no part in the mechanism of the trotter, the increased length of the fore¬ 
limb does not influence its speed in any way. It is therefore the hinder- 
part that impels the fore-part in trotters. 


Table II. — Table of percentages . 


1 

i 

Peter 

Uhlan 

Lee 

Arion 

! 

i 

Manning 


Axworthy 

Guy 

j 

Height at withers . . .... . | 

1 

160 y 3 . 

158 78 

152 

155 7 * 

Height of croup . • . 

158 3/4 

1567/8 

152 

153 73 

Total body length. 

'57 7 * 

160 

15 1 78 

153 

Head length.. .... 

66 

6378 

57 78 

637* 

Neck length .. 

783/4 

83 Vi 

73 7 ” 

69 74 

Girth of thorax at withers .. 

175 7 < 

'77 75 

172 

1648/4 

Girth of thorax at middle of back ... 

178 

17772 

166 

160 

Height of shoulder point. 

94 

86 V, 

86 Vs 

89 

Length of fore cannon-bone.. 

30 Va 

25 72 

28 

28 

Upper circumference of fore-limb.] 

54 V 2 

52 

43 Vs 

43 Vs 

Ciicumfeiencc of fore cannon-bone. ... 

20 

20 v 3 

19 

19 

From knee-joint to ground. 

48 74 

55 7 b 

47 

47 

Height of stifle-joint from ground .. 

ioi 

IOI 

IOT 

94 

Height of point of hock .. 

61 

55 7/8 

59 

56 x h 

From point of haunch to point of hock .... 

IOI 

TOI 

94 

94 

Circumference of posterior cannon-bone . 

22 Vi 

22 7* 

21 Va 

— 

From stifle-joint to point of hock. 

55 Vi 

— 

503/4 

53 Vs 

Width of haunches. 

61 

55 7/8 

47 

45 

Width of chest .. 

37 7 * 

42 

35 1 h 

35 


Among the different measurements taken, one is of special importance, 
that of the upper circumference of the fore-limb. The more it is developed, 
the greater is the general development of the horse. Great speed is only * 
attained by violent efforts. In the case of the 4 above-mentioned North 
American horses, placed in decreasing order of speed, the circumference of 
the upper part of the forelimb wps respectively 34.06 — 32.93 — 28.33 — 
27.77 % of their height at the withers. 

Another important measurement depends on the size of the hind 
limb, this is the width of the croup from one haunch to the other. Of 
the 4 horses mentioned, the quickest had the widest haunches. The 
hock of the trotter is lower than that of the galloper. In the American 
trotter which was selected for speed alone, the hocks are lower than those 
of the French trotter, hence the superiority of the former animal. 

This also teaches us that it is a great mistake on the part of breeders 
of trotters to use a thorough-bred English sire and that it is as absurd 
to have galloping races for trotters, as to make pure-bred horses take part 
in trotting races. 

In the trotter, there should be considerable distance from the point 
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of the haunch to the point of the hock. The longer this distance, which 
should be 64 % of the height, the lower is the hock. 

An examination of the pedigrees of the 4 American trotters studied 
shows them to be the products of close and continual inbreeding which 
proves that this method in the hands of a clever breeder can give good 
results. b* f>. 

743 - Cost of Maintaining Milch Cows in Michigan,™ ripdkll, f t„ ami Kutuv., 

W. J in Quarterly Bulletin , Michigan Agricultwal College Experiment Station , L'cb.x i)2 i , 
and The Crcameiy and Milk Plant Monthly , Vol. XI, No % pp. v*»1Chicago, 
Feb. 1023 . 

The following figures on the cost of maintaining cows for the year 
ending April 30, 1921, have been collected from the Wayne and Monroe 
Counties (Michigan U. S. A.j. Twenty-three dairy farms were studied 
and the average return per cow was 7 104 lb. of milk testing 3,33 % and 
yielding 236.8 lb. butter fat. The average returns over the direct costs 
amounted to 91.91$. 

Out of the 23 herds in question, 9 produced ail average of 8178 lb. 
of milk per cow, making a net return of $116.11 ; 11 herds produced 6218 lb. 
of milk per cow, with returns oi $87.11 over direct costs, or $29.00 less 
than the superior herds. 

dollars 

. 

. <». 0 | 

. 2 3 1 

. 3 . 

. 13.07 

. 34-<M 

. M 3 

. 21,82 

. 1.02 

. HP 

. 1,is 

Total feed costs . . . $ 103. 30 


Feed and littei costs for steer atid bull per cow.. 1 7 3 ;• 

Decreased inventory. 5.•»> 

Miscellaneous expenses (veterinary, etc.). 6,71* 


Total direct costs ... $ 133.60 

These do not include labour costs, nor depreciation charges or build¬ 
ings and equipment, which are treated as general expenses, in order to render 
account keeping much easier and more readily comparable 

The average monthly labour requirements viz. hours of manual labour, 
per cow and per unit of young stock including bull, are shown as follows 
(from January onwards) : 14.0 and 4.4; 12.8 and 4.0; 14.8 and 3.8 ; 
14.7 and 4.3; 13.6 and 2.5 ; 12.1 and 2.r; 10.6 and 2.1; 10.4 and 2.0 ; 
10.3 and 2.0 ; 11.1 and 2.1; 12.7 and 3.13 14,0 and 4.5. Total for whole 

[ 942 - 143 ] 


548 lb. giound oals . . . 

468 )> maize meal. 

147 n ground barley . - 

149 » bran. 

486 » Commercial feeds. . 
2 609 » hay (chiefly alfalfa) 

1 660 » other dry roughage , 

8 722 » silage. 

424 » other succulent feeds 

23.3 wedts pasture. 

422 lb litter. 
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year 151.1 and 36.9. Horse labour required 15.1 hours per cow per year ; 
car or truck travelled a distance of 20 miles per cow. The average wage 
amounted to $249 per hour (including board). 

The investment per cow is : buildings, $iS8.x8 ; stock $157,32 ; 
equipment $11.55. Total $357.05 

Cost per animal unit (entire herd), respectively : $180.46 ; 126.60; 
9 29, total $316.36. 

The average returns per cow were : 

dollars 


Milk sold. 6054 lb. . 170.82 

Cream sold, 29 lb.. 5.06 

Dairy produce used at home 161 lb. 4.45 

Milk fed stock other than dairy (skim milk) 1551b. 0.55 

Stock sales less purchases. 24.55 

Manure 8.63 ions. 17.27 

Miscellaneous. 2.87 

Total returns . . $ 335.57 

A 7 of returns per cow . $ 31.91 


The above figures refer to 425 dairy cows, 125 yearlings, 78 calves 
and 21 bulls ; a total of 528 animal units (x animal unit = 1 cow, 2 
yearlings or 4 calves). E. D. 


744 - The Water Buffalo in the Northern Territory of Australia. — The Pastoral Re¬ 
view, Vol. XXXI, No. 8, pp. 628-629. Sydney and Melbourne, Aug. 1921. 

The vast Northern Territory of Australia is essentially pastoral. 

Satisfactory results have not yet been obtained with European im¬ 
ported stock owing to the serious losses through diseases prevalent in this 
region. It is stated that a wiser plan would be to substitute the zebu 
and particularly the water buffalo as Eastern stock is tar more resistant 
to disease. E. E. 

745 - Advantages of Heavy Feeding of Milch Cows. — Ross, k. a„ in Circular Ao, 250. 
Illinois Agricultural College and the Creamery and Milk Plant Monthly, Vol XI, No. 3, 
p. 35. Chicago, Maich 1922 

The author states that the present prices of butter fat make it possible 
to dispose of farm produce at prices much above their present market 
value, when heavy feeding of cows is practised. 

In Illinois, good cows are returning 85 cents per bushel for maize, 
$24 per ton for hay, and $9.50 per ton for silage, on the 35 % butter 
fat basis. These results have been obtained from the Illinois Agricultural 
Experiment Station and refer to records for 528 cows. 

The average daily production amounted to 25 lb. of 4 % milk 
pei cow for the si't months, November to April, and a total of 92 095 lb. 
butter fat. 

The feeds consumed during the period were as follows : for the 528 
cows . 893 688 lb. concentrates + 831 954 lk. hay + 2 229 3x4 lb. silage ; 

£743-7453 
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per cow respectively, i 693 lb. -f- 1 57^ lb. + 4 222 ^). J P er °f b^dier 
fat produced, 9.7 lb. + Q.olb. + 24,2 lb. 

These cows varied as to size, breed production and date of calving, 
but were typical of good milch cows found in Illinois. 

If the" concentrates in the ration consist of 2 parts maize and x part 
bran, and if the hay which is fed is a legume, the ration is well balanced 
and economical. With the bran costing $18 per ton, cows like those studied, 
should give a return as follows : butter fat at 30 cents per lb. per bushel 
of maize, §0.70; per ton of hay $20.50; per ton of silage, $8.00 ; butter 
fat at 35 cents per lb. ; respectively (maize, hay and silage) $0.85, 24,00 
and 9.50; butter fat at 40 cents per lb. $0.95,28.00 and ir.oo. 

Only the feed costs are included in this estimation ; the incidental 
expenses of the dairy and the value of the skim milk, are neglected. 

Under existing conditions it is therefore evident that heavy feeding 
of milch cows is profitable ; the increased grain ration is advisable as long 
as there is a corresponding increase in milk production, without a marked 
gain in body weight of the cow. 

Where a legume hay is not available the ration maize + bran + si¬ 
lage + hay may be supplemented by linseed oil meal at the rate of 0.75 
to 1 lb. per cow per day depending upon the amount of milk x>roduced. 

I<\ D. 

746 - Shropshire Sheep; Distribution during Recent Years and their Value for Cross¬ 
ing. — Mansell, A., in The Journal of the Ministry of Agriculture, Vol. XXIX, No. 1, 

pp. 44-50, figs. 2. a Eondon, April 1922. 

Towards the end of 1882, breeders of Shropshire sheep established the 
first Sheep Breeders Association of the world, and the following year the 
first Flock Book was published. The formation of the association was 
hastened to some extent by the great demand for Shropshire sheep for 
export to the United States and Canada, and the buyers were asking for 
certificates of purity and origin. 

It is estimated that no fewer than 20 000 Shropshire sheep were ex¬ 
ported during the first 10 years of the Flock Book’s existence and this 
activity has been maintained ever since, either for crossing with Merino 
or native breeds, or to raise pure bred flocks which would furnish ranis 
useful either for wool value or meat and early maturity, 

In the United States, the Shropshire breed, occupies the first rank 
amongst the pure breds; in 1920 the total number was 124 453 out of 
463 504 breds i, e. 26.5 %, Rambouillets next and then Merinos. 
A similar position exists in Canada, 

Abundant testimony is at hand which demonstrates the value of the 
Shropshire breed for crossing purposes, in North America, New Zealand, 
and Tasmania. 

The present prices for first-class animals is given as follows : rams 
80 to 150 guineas, ewes 12 to 15 guineas ; best quality rams 20 to 40 guineas ; 
ewes 7 to 8 guineas. 

Some 150 to 175 lambs per xoo ewes is the usual average; the ewes 
pr4M4«] 
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are great milk yielders and the breed flourishes in all types of climate, 
humid or dry, at high altitudes or at sea level. The sheep may be kept 
between hurdles indefinitely, but better results are obtained if kept on 
pastures for the greater part of the year. F. D. 


747 - Data to Serve as a Basis for the Development of a Systematic Pastoral Industry 
in Cyrenaiea. — Provenzale, F., ill AUevamenu, Vol. VII, Part 4, pp. 112-114. Pa¬ 
lermo, April 1022. 

The native of Cyrenaiea breeds sheep only for meat production, though 
he makes butter from the ewes' milk. In the authors' opinion, excellent 
cheese could also be made from the milk, and the wool would find a ready 
market in Italy, where it is much needed to supply the textile industries 
for which before the War some 200 000 quintals of wool were imported 
from abroad. 

Since the number of sheep kept in Europe and America is continually 
decreasing, it would be most advantageous to Italy to be able to draw 
much of her wool supplies from her own colony. 

Latium is unable to satisfy the ever-growing demand for sheep-milk 
cheese of the Roman type ; new markets for this product are daily opening, 
not only in all the Provinces of Italy, but also in America and Northern 
Europe. Roman “ Caciari ” were first started in Montenegro, and later 
in Sardinia (which became, towards 1900, the largest market), Lombardy 
and Albania. 

The North African sheep is naturally, without any selection, remarkable 
for its hardiness, thrift, resistance to long journeys, and prolificness. The 
following figures show the returns on native flocks. 


Receipts : 

Butter.1.250 kg. at 10 lire 

Wool.2.5 kg. at 2.50 » 

Eambs.1 T /z (3 in 2 years) at 40.00 * 


lire 

Expenditure: 

Maintenance.. io lire 

Risks and depreciation 15 %. *.18 » 


Net, retut n * 

Value of sheep 120 lire. 

thus the interest obtained is 42 % of the worth of the animal. 


12.50 lire 

6.25 » 

60.00 # 

7s.T5 


28 lire 


* 50.75 


If the amount of milk used in cheese-making is equivalent to that 
producing 1 kg. of butter (13 to 15 litres) 1.5 kg. of cheese + 1.4 kg. 
" recuite ” could be obtained and sold respectively for 10 and 5 lire per kg. 
A yearling sheep fetches 80 lire : choice wool, of which each sheep produces 
2 kg., is sold at 2 lire a kg. The author reckons the cost of one sheep 
per annum at 30 lire to which must be added 10 % of its value, viz. 12 
lire, to cover risks and losses. 

He shows that it would pay better to substitute cheese manufacture 
for butter making. 


[m-wj 
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During the very dry spring of 1921, the author obtained the following 
figures which may be regarded as the minima : 

in full lactation (1 month after lambing) from 0.61 litre to 0.72 litre 
per head, per day: average 0.66 litre ; 

at the end of lactation (4th month), 0.15 to 0.18 litre ; 
average 0.166 litre ; 

approximate daily average for the whole period (3 months) 
0.45 litre ; 

3deld per head in the 90 days of lactation following the weaning 
of the - lamb 0.450 litre X 90 == 40.5 litres. From this milk 18 % of 
fresh cheese can be obtained, or 6.2 kg. of ripe cheese (15 % being lost 
during the ripening process) and 12 % of “ recuite ” made from the re¬ 
maining serum, this represents a little over 3 kg. 

The yield of the Sardinian sheep should, however, be still higher. 
If these animals are to be imported, the Campidano type is the one to 
choose; the sheep of this region have some Berber blood owing to repeated 
crossing with Algerian and Tunisian animals which as compared with 
the Sardinian mountain variety, are taller, produce wool of better quality 
and a higher meat and milk yield. This breed however needs the care 
which onfy European. 0 are able to give it; if the flock is to be entrusted 
to native shepherds, it is best to choose the Sassari sheep as this is very 
hardy. There is always in any case a higher death rate in imported flocks, 
especially among the young lambs, and the meat and wool are of less value 
than those obtained from the indigenous animals. 

The Sicilian sheep has already been introduced into Cyrenaica by col¬ 
onists from Sicily. 

No additional pasturage is required for sheep-breeding in Cyrenaica, 
for the Berber, as a rule, allows the flocks to graze freely on bis land 
being well aware of the advantage it derives from the passage of the 
animals. F. D. 

748 - Sheep-Breeding in the Ancient Daunia (Italy) and the “ Carapellesi” Sheep, — 

Rosario, P., in Allevamenti, Year II, No. 4, pp. 112-113. Palermo, April ro, 1921; No. 8, 
PP« 253-257, August 1921 ; No. 12, pp. 425-426, 1 fig. December 1921. ; Year ill,, 
Parts 1-2, pp, 3r-39, tigs. 4. January, February 1922. 

This is a study of the movements of flocks in Italy and the natural, 
ethnological and political conditions that have governed it from pre¬ 
historic times, through the ancient civilisations right up to the present 
day. The author draws his information from various sources and bases 
his article on copious archaeological, historical, ethnological and geologic¬ 
al data. 

One of the most important meeting places of the routes followed 
by travelling flocks on their way from Apulia to the Abruzzi, or back 
again, was the ancient Daunia a small part of Apulia which is traversed 
by a net-work of tracks and lies between the streams of Celone and Ofanto 
and is crossed by the torrent known as the Carapelle (the Eatin Datums), 

The name « carepellesi»is given to sheep having entirely and permau- 
[94Y-1T49] 
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ently black fleeces, which were more prized in ancient times than white 
fleeces, owing to the backward condition of the art of dyeing at the time ; 
sheep with more or less reddish, or brown, wool are known as “ iezze 

The “ carapelleso ” belongs to the same Syrian race as the Karakul 
(Ovis Aries abiotic a), and has like the latter a curly fleece, but its black 
colour persists throughout its life, whereas the Karakul becomes grey 
when adult. The “ carapelleso ” is thus very suitable for crossing with 
the Karakul. The author suggests that these crosses might be effected 
at the National Sheep-Farm which the Ministry of Agriculture is about 
to start at Foggia. F. D. 

749 - Progress in Pig Breeding in England. — The Field, voi. cxxxvii, Suppi. to 
* No. 357 * 1 , p. VI. London, 1921. 

A review of the Shows held during 1921, indicates that pig breeding 
has made remarkable progress during and since the war. The increasing 
tendancy to displace mongrel stock by pedigreed strains is evident, which 
indicates a growing membership of breed societies. 

The utility value of the cross-bred pig is acknowledged. The 
stock raiser does not attach much interest to exhibitions bxit rather to 
the commercial market. However, it is evident that the above tendency 
will have an indirect bearing on the business possibilities, as it should re¬ 
sult in improvement of breeds. The pig keeper who can observe the 
inherent characters of bought stock (often with young stock the characters 
are not easily discernible and some knowledge of lineage is essential) should 
be able to judge more readily the value of the pedigree annuals on the 
market. 

Amongst the systems of management, the simplest and most pri¬ 
mitive is the most commonly employed, namely, to allow the pigs to 
run wild on rough ground, with shelters for sleeping purposes. This 
has economic advantages, suitable also for pure breds. The pig is one 
of the most sensitive of animals in regard to its food and comforts, and 
the vital factor is, therefore, the skill of the stockman in feeding and tend¬ 
ing the stock. 

Attention is drawn to the multiplication of breeds in recent years : 
4 standard breeds are especially striking : Large White, Middle White, 
Berkshire, Tamworth. The Large Black has become popular and se¬ 
veral others are also registered. E. F. 


750 - The Large Black Pig in England. — Spencer, R. S.,iu The Journal of the Ministry 
of Agriculture, Vol. XXIV, No. 1, pp. 50-53, tables 1, London, April 1922. 

The popularity of this breed has increased enormously since the for¬ 
mation of a society to register the pedigrees. For some time the Large 
Black appears to have had a dual origin, varying slightly in type, and 
raised in the Counties of Essex, Suffolk and part of Cambridge, and also 
in the South-West of England. An interchange of the two types has 
resulted in the present breed, prolific, early maturing, hardy, voracious, 
gives good quality pork, well suited for bacon, sausages etc. 
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It is admitted that no breed is superior to barge Black for crossing 
with barge White boars. The pork of the mixed breed is superior in qual¬ 
ity and quantity, barge Black has now extended to all parts of bug- 
land and Wales and has reached Scotland, where until recently breeding 
of pigs was not very general. In Ireland successful crosses have been made 
with barge Blacks and barge White, or bange White Ulster boars lor 
use in bacon factories etc. It apparently is adaptable to the climate of 
South Africa, where all other introduced pure breeds have degenerated 
quickly. 

The members of the breeders Society numbers about 1700. The 
percentage scale of points is adopted and is here described. The max¬ 
imum is given to the back (15; which should be long and level, and to the 
hams (10 points) which should be large and well-filled to the hocks (1).. 

F. D. 


751 - Effect of Rationing on the Development of Pigs. — Swanson, C. o., in Journal 
0) AgncU’ltura.l Research, Voi. XXI, No. 5, pp. 279-341, figs. 22, tables 25, bibliography of 
11 works. Washington, D. C., June 1921. 

A brief survey is made of previous investigations on the effect of 
ration on the development of pigs, followed by a description of the authors" 
own experiments forming part of a series of experiments begun at Kansas 
Agricultural Experiment Station in 1911. Young growing pigs were taken 
and one group was fed on maize alone, another on maize and bone ash 
or rather,- 0 synthetic ash a mixture of calcium phosphate, potassium 
phosphate, sodium chloride, calcium carbonate, sodium citrate, sodium 
tartrate and ferric citrate in the following proportions : 10 : 37 : 20 : 92 : 
15 : 8 : 2. Another group received maize supplemented with feeds cal¬ 
culated to supply the protein or ash deficiency, or both such deficiencies. 
At the beginning of the experiment a few pigs were slaughtered, analysed 
and weighed. At the close of the trial one pig from each group was si¬ 
milarly treated. The results given in the Tables and figures are described 
in detail under four headings. 

1 . Chemical composition op pigs as influenced by the charac¬ 
ter of The ration. — Pigs fed with a ration deficient in ash or protein 
had a very restricted growth. The composition of their bodies was cha¬ 
racterised by wide variations among the different animals ; generally 
a low fat and a high moisture content. 

Pigs fed on a partially deficient ration, but sufficient to produce a 
restricted growth, had a high fat content. 


(1) This breed, is gaining ground in Italy, where it has been recommended to replace 
ihe Large White, useful for transmission of characters such as early maturity and high pro¬ 
duction, but to the detriment of rusticity and especially the possibility of allowing to mu 
free. The first breed should be kept to piggeries, where the products are disposed of in the 
homestead ; the second should be suitable for rough ground and fattening on acorns. See 
ie. Aug. 1921, No. 842. {Ed.) 
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With pigs fed on a ration balanced in respect to protein and ash 
requirements, the moisture and fat content were nearly equal, with a tend¬ 
ency for the fat percentage to be somewhat lower than the moisture 
percentage. With pigs weighing less than 225 lb., whose ration was par¬ 
tially restricted, the fat content was higher than the moisture content. 

A pig fed with a ration sufficient to produce a large and rapid growth 
and weighing over 225 lb. showed an increase in fat percentage with the 
increase in weight. The moisture percentage however decreased. The 
prolonged feeding of a deficient ration produces the same result, provided 
the pig attains a large size. The percentage of protein decreased with 
the inciease in size, due to a large increase in the fat percentage. If the 
percentage of protein is calculated on the basis of body weight less fat, 
the percentage did not show any tendency to decrease with the increase 
in size. The same calculation applies to the ash percentage. 

The general character of the ration affects the composition of the body 
as follows : A large amount of protein or ash will not produce a pig with 
a high protein or ash content. Such a ration will produce a rapid growth, 
and the pig will have the same composition as a pig of the same size, fed 
on a ration deficient in protein or ash, but taking longer time to develop 
A large amount of ash in the ration will not materially influence the per¬ 
centage of ash in the body. There is a closer relation betweeu •• pig’s 
size and its composition than between the character of the ration and the 
pig’s composition. If growth has not been too much restricted, the com¬ 
position of a slaughtered pig of given weight may be used to calculate 
the weight of the chemical constituents in a living pig. 

Attention should however be paid to the conditions under which the 
pig was raised. 

IT. Character of ration in its effect on the development of 
lungs, heart, livee and kidneys. — The specific character of the ra¬ 
tion has, in general, the same effect on the development of the internal 
organs as on that of. the body as a whole. Consequently a ration that 
will produce a rapid development of body weight will produce also a 
similar development of the internal organs. There is a distinct variation in 
the size of the internal organs quite apart from the composition of the ra¬ 
tion. The relative smallness in some pigs of restricted growth, may be 
attributed to over-development of fat. 

II. Relation between the amount of chemical constituents 

CONSUMED DURING THE FEEDING TRIALS AND THE AMOUNT STORED. — 
Pigs fed on maize alone store on an aveiage 1 lb. of protein per 7.5 lb. 
protein consumed, provided that before the rationing is begun they have 
attained a certain size. 

When maize was supplemented with proteins from milk (from 1 / 8 
to Vioof the total protein in the ration), the pigs stored lib. of protein per 
5.11 lb. consumed. If supplemented with a medium amount of milk pro¬ 
tein (% to 2 / 3 total), the pigs stored x lb. protein per 3.5 and 6 lb. con¬ 
sumed, respectively. 

The most efficient ration is one which contains a small amount of 
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protein from milk combined with other feeds so as to give a wide nutri¬ 
tive ratio. When maize was fed alone, the total ash, fat and body pro¬ 
tein stored was 1.1 lb. per lb. of protein consumed supplemented by a 
small amount of milk protein it was 1.461b., and when supplemented by 
a medium amount of milk protein, 1.41 lb.; when a large amount of milk 
protein etc. was used, the body protein stored was less than 1.1 lb. that 
is, a less efficient storage of nutrients than when maize was fed alone. 
These comparisons do not take into account the rate of growth. 

The largest amount of stoiage of ash, fat and body protein in re¬ 
lation to the amount of protein in the feed was produced with a ration 
possessing a high nutritive ratio. 

Nine out of the 24 pigs under observation, stored more than 1 lb. 
of fat per lb. of protein consumed. Amongst these, the 4 which stored 
the largest amount of fat, were fed with rations having a wide nutritive 
ratio. Most of the 24 pigs studied stored 0.8 lb. to 1 lb. of fat per lb. 
of protein consumed. The source of protein did not seem to have any 
particular influence. The 2 pigs fed until nearly 3 years old, which depend¬ 
ed solely on the maize for protein, stored as much fat as the younger 
pigs which received protein from other sources. The former stored less 
therms (in proportion to the thermal value of the. feeds consumed), than 
the pigs whose ration contained protein from animal sources. From 
the standpoint of energy storage, the small amounts of milk protein were 
as efficient as but not more than the larger amounts. The feeding of 
maize alone is also not satisfactory. The addition of a small amount of 
protein from other sources (% to 1 / 10 of the total) is as efficient as when 
or more of the protein comes from other sources. 

IV. Effect of prolonged feeding of maize alone, maize + ash, 

AND PROTEIN-FREE SKIM MILK ON THE GROWTH AND DEVELOPMENT OF 
pigs. — The more important results obtained in this section of the ex¬ 
periments are shown in the adjoining Table. 

Two pigs, each 3 l / 2 months old, one led on maize + ash, and the 
other on maize + protein-free skim milk, did not develop satisfactorily, 
for the first 500 days and then for 400 days showed satisfactory develop¬ 
ment. Another pig, 4 % months old, fed on maize alone increased in 
weight very slowly for 300 days, but afterwards there was a more rapid 
gain for the next 400 days, which became still more rapid in the last 3O0 
days of the experiment. When maize was the sole source of protein iu 
the ration, the proportion of protein stored to protein consumed was 1 : 7, 
This ratio was obtained when the maize was fed for a prolonged period 
“900 days A This agrees with the ratio obtained in several other cases, 
when maize was fed for a period of 180 days. This appears to be the li¬ 
mit of the possibilities of protein storage with maize. 

The 2 pigs, one fed on maize + ash, and the other 011 maize and pro¬ 
tein free skim milk, stored 1 therm for 18.82 consumed, during the flrst 
400 days of the experiment. During the last 500 days, they stored 1 therm 
for 3.19 consumed. The pig fed on maize alone stored 1 therm for 8.23 
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consumed during the first 600 days. During the last 400 days, 1 therm 
was stored for 2.93 consumed. 

Proteins consumed and stored and thermic ratio 
in nutrients consumed and stored. 


Pexiod 

Protein 

consumed 

Protein 

stored 

Ratio 

Therms 
in nutrients 
consumed 

Therms 
in nutrients 
stored 

Ratio 


lb. 

lb. 







Pigs fed on maize 

4- ash. 



(a) 

0 to IOO 

II. 2 

i .54 

~) 

203.89 

14.62 

13.94 j 

IOO to 200 

6-73 

o .99 

> 17.61 

116.96 

9.40 

I2 -33 f IO „ 
loss f I9 - 31 

200 to 300 

6.59 

—1.32 

121.49 

—12.54 

300 to 400 

9.43 

0.77 

— ) 

163.93 

19.91 

8.23 ’ 

400 to 500 

13 84 

2.97 

4.661 

240.69 

52.14 

4.61] 

500 to 600 

22.77 

3-53 

6.45 f 

396.00 

117.03 

3.38 f 

600 to 700 

22.00 

3.70 

5.95 [ 5.37 

382.56 

104.32 

3.67, 3-28 

700 to 800 

37.04 

7.41 

5.00 V 

643-99 

227.64 

2.83 

800 to 900 

54 * IO 

10.26 

5.27 ' 

940.67 

292.05 

3-22 ' 


Pigs fed on 

maize + protein free skim milk. 


(a) 

0 to IOO 

7.86 

0,44 

, 

136.70 

4*17 

32.78 j 

IOO to 200 

7.56 

0.55 

> 18 88 

131.42 

5.22 

2 , 5 ' 17 , 8.33 

loss ( 

200 tO 3OO 

7 . 9 i 

—0.22 


137.61 

—2.09 

300 to 400 

10.09 

1.10 

—. ] 

175.49 

23.89 

7.34 J 

400 to 500 

14.38 

2.75 

5.23 ) 

250.08 

50.06 

4.99 i 

500 to 600 

21.67 

3.41 

6.36 f 

376.85 

115.96 

3.25 f 

600 to 700 

*1.23 

7.00 

3-03 / 5-96 

369.15 

173*04 

2.13 ' 3*11 

700 to 800 

39-47 

6.17 

6.40 k 

686.29 

208.08 

3.30 

800 to 900 

41.08 

3.75 

IO.84 / 

714.22 

224.57 

3*18 J 



Pigs fed on maize 

alone . 



<*> 

oto IOO 

9.07 

o >44 


157.70 

' 4**8 

37 .72 \ 

100 to 200 

17.75 

1.10 

— j 

187.04 

10.45 

17.90 J 

200 to 300 

11.68 

1.54 

_; 12.24 

203.05 

14.62 

tl? »-°3 

300 to 400 

19.44 

3-78 

337-94 

72.55 

400 to 500 

23.07 

0.60 

— 

401.23 

35-56 

11.28 } 

500 to 660 

18.55 

0.10 

—) 

322.18 

58.15 

5^4 ' 

600 to 700 

15.30 

4.50 

4.29 \ 

33560 

121.77 

2^6 \ 

700 to 800 

31.84 

3-87 

8.22 / 

553.59 

146.68 

3*77 f 

800 to 900 

52.96 

11.47 

4-63 > 5 -t 5 

920.86 

318.58 

2,89 > 2.93 

900 to 1000 

55.2 3 

5.99 

6.53 \ 

1134.31 

292.08 

3.88 V 

1000 to 1060 

37.25 

10.35 

3.60 J 

647.51 

345.51 

1.87 J 

(a) The figures for the 3 Vs months befoie the experiments are not available. 

(bj The figures lor’ the 4 V* months before the experiments are not available. 
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poultry 752 - The Rate 0! Growth of the Domestic Fowl (1). —Brody S., (Missouri Agricultural 
Experiment Station, Columbia), in The Journal of General Physiology , Vol. [It, No, *», 
pp, 765 - 777 , %s. 4- Baltimore, 1921. 

This paper demonstrates the fact that the growing period of the do¬ 
mestic fowl is analogous to that of the mammal, being composed of j or 
possibty 4 cycles. Two of these are postembryonic with maxima at about 
8 and 18 weeks respectively, varying somewhat with the breed ; two or 
at least one, are embryonic with maxima at 11 to 12 and 15 to xO days 
after birth. Hatching occurs during the first part of the 2nd or 3rd 
cycle. The velocity curves of each of these cycles are similar to and can 
be represented by the equation of an autocatalytic moiioinolecular 
reaction. , F. D. 

753 - Nutrient Requirements of Growing Chicks. — Musseiji,, K. K, Halbersluben, 
D. A and Sandsted, R. U., Nebraska Experiment Station, 111 the Journal of A nr (cul¬ 
tural Research, Vol. XVII, No. 3, pp. 139-150, 11 graphs. Washington, oct. 15., 1922 
Investigators in the field of nutrition have noted that chickens be¬ 
have unlike rats or swine when limited to rations of one type, such as 
wheat or maize : this led to an enquiry into the values and deficiencies 
of the common feeding stuffs used for poultry and egg production. 

The author carried out a large number of experiments and proved 
that maize is not a satisfactory food on which to rear chicks. 

The chicks chosen for the experiments were selected with great care ; 
all were of the same age, viz., ten days ; of equal vigour and develop¬ 
ment, and each group of nine was apparently uniform in all respects. 
The chicks were weighed individually every seven days and the figures 
obtained set out in graphs, the curves being typical of each group. 

The ration was given in two parts ; one as a coarse, the other as a fine 
feed ; with the fine, or mash feeds, were mixed the supplementary ingre¬ 
dients, the effects of which the authors wished to study. 

The results showed that maize is deficient in essential qualities, and 
is not suitable for the complete nutrition of growing chicks, which 011 
this ration could not develop and ultimately died. 

The addition of 3 % of mineral substances,such as bone-ash, sulphur, 
salts of calcium, sodium and iron, were of assistance and made possible 
a slow, but continuous growth. The inclusion of maize gluten was inef¬ 
fective. 

The addition of 15 % purified casein produced a marked improve¬ 
ment : it appeared that the casein supplied amino-acids, in which maize 
is deficient. 

Supplementing the basal ration with other proteins, such as egg al¬ 
bumin and gelatin, lowered rather than raised the efficiency of the ration, 
and soya-bean meal was equally ineffective. 

The addition of butter had no result: the fat contained substances 
which may have stimulated growth and so masked temporarily the lack 
of other essential accessories. There was a slight improvement in condi¬ 
tion, followed by a loss of weight until the chicks died. 

The addition of green foods brought about a decided improvement • 
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green wheat was given in abundance, and eaten by the chicks to the ex¬ 
tent of about 5 %, dry weight, of the whole ration. The helpful influence 
of green food may have been due to an improvement in the physical con¬ 
dition of the ration, and to a stimulating effect on the appetite. 

Further experiments are now being carried out to ascertain the spe¬ 
cific action of green foods. 

With a ration formed of maize 65 parts, casein 15 parts, ash mix¬ 
ture 5 parts, starch 10 parts and unlimited green food, satisfactory growth 
to adult and egg-production stage was achieved, although the chickens 
were confined in a small pen under unfavourable conditions. T. V. 

754 - Clover Flour and Grape-Pip Flour in Poultry Feeding. — Fracanzani g. a., in 
Bassa Corte , Vol. Ill, Parts. 52-53* PP- 1133-1136, iigs. 3. Molassana, Genoa, April- 
May 1922. 

The author draws attention to the fact that a habitual and liberal 
maize diet fattens poultry, but at the expense of egg production, and there¬ 
fore suggests, in order to obtain a closer nutritive ratio viz., ..bout 1 : 5, 
the admixture of cakes, clover, etc. 

Clover should be fed fresh when possible, but in winter, clover 
flour can be given, that is to say, the residuum after threshing, or the 
finely chopped hay after soaking in water for 10 hours. 

Clover and the meal made from it are rich in lime and thus aid in the 
formation of egg-shells. 

The author recommends rations containing clover flour; to some of 
them flour (cake) made of grape pips is alio added, and makes an excel¬ 
lent paste which is too little appreciated at present. 

The following are daily rations for 10 fowls : clover flour 230 gm. 
+ wheat bran 180 gm. + ground rice chaff 140 gm. 

Clover flour 170 gm + maize no gm + bran 120 gm. 

Morning: grape-pips flour 150 gm. + sesame flour 220 gm. + clo¬ 
ver flour 180 gm.; evening ; oats (soaked in water for 24 hours) 150 gm + 
maize 200 gm. 

The author gives the results of some of his own experiments show¬ 
ing that egg production is increased by adding clover flour, or grape-pip 
meal to the paste fed to hens. F. D. 

755 - Buck Hybrids. — I. I^caidlon, A., Sur les earactoes d’un hybrids issu de Punioii 
d’un canard musque male (Cairina moschata) et d’une oie d’Bgypte femelle {Chemlopes 
aciiypticus), in Comptcs rendns dc VAcademic des sciences , Vol. 174, No 1, pp, 68-69. Paris, 
January 3,1922. — II. Idem, Sur les caractcres tTun liybride male provenant de runion 
(fun eanaul pilet male {Datito acuta) et cVun canard sauvage femelle {Anas boschas), Ibi¬ 
dem, Vol. 1 7A ) No. 13, pp. 885-887, March 2 7, 1922. — III. Idem, Fecondit6 des hybri- 
cles obtenus par croisement du canard pilet male (Datila acuta) et du canard sauvage fe- 
melle ( Anas boschas) J Ibidem , Vol. 174, No. 22, pp. 1429-1433, May 29, 1922. 

I. A brood hatched in the Toulouse Zoological Gardens contained, in 
addition to normal goslings, one male hybrid differing entirely in appear¬ 
ance from its, parents. This bird which was the result of the cross Cai¬ 
rina moschata X Chenalopes aegypilous $ might be regarded as cpm- 
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posed of a mosaic of characters some inherited from its father, e. g. size, 
abfence of voice, colouration of plumage in the dorsal region etc,, ami the 
others from its mother, e. g. carriage, conjugal fidelity, plumage 011 ventral 
surface etc. 

II. — In 1920, several hybrids were obtained in the Toulouse Zoo¬ 
logical Gardens irom mating a Dafila acuta drake with a common wild 
duck (Anas boschas). One of the ducklings was a male ; tin* author de 
scribes its characters and compares them with those of the Da/Ha acuta 
and Anas boschas drakes. 

I11 some of its characters, this hybrid resembled more nearly the 
drakes of one or the other of the parental species, otherwise it was more 
or less intermediate between the two types of bird. 

These two cases are inrtances of the class of hybrids in which the di¬ 
rect products of the mating of parents belonging to different species poss¬ 
ess new characters, or else characters intermediate to a greater or loss- 
extent between those of the two parental species. 

III. — The long-tailed duck [Dafila acuta) and the mallard, or wild- 
duck, mate readily both in the wild state and in captivity 

Although animal hybrids are infertile (as are also the mules obtained 
by crossing the Barbarj" and domestic breeds of duck), the hybrids of the 
long-tailed duck -and the mallard form an exception to the general rule 
which makes them especially valuable material to the student of the phe¬ 
nomena of heredity. 

The author has so far succeeded in breeding 3 classes of hybrids ; 
1) the direct offspring of two parents belonging to different species; 2) the 
progeny obtained by mating a male hybrid of class 1 with a mallard duck; 
3) the products of the mating together of the hybrids of class 2. 

. F. I). 


756 ~ Problems of Incubation. — i*amson, G. a. (Connecticut Agricultural College) in 

The National Poitltry Journal, Vol. II.‘Ho. 82, pp, 396-397. 

The factors influencing incubation are numerous ; they may be di¬ 
vided into factors having to do ; 1) with the collection, selection and 
care of eggs before placing them in the incubator; 2) with the handling 
and care of the eggs during incubation. 

At the World's Poultry Congress held at the Hague in igox the author 
presented the following rules, as a result of the study of the physiological 
development of the embryo and practical experience. ' ' 

The eggs should not be kept more than 16 days previous to incuba¬ 
tion and the freshest eggs are best. The temperature should not exceed 
90° F. Eggs should be kept lying on their sides in a dry place, as mois¬ 
ture tends to increase the possibility of infection through the shell Ke- 
cent investigation has shown that there is little or 110 value in turning 
the eggs previous to incubation. Eggs laid early in the season and kept 
at low temperatures take longer to incubate. 

It is not possible to determine sterility, fertility or sex front the size 
or shape of the egg. 
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The use of large eggs for hatching is recommended on the ground 
that the size of the egg is a matter of heredity. Very large eggs how¬ 
ever, as a rule do not hatch " e well as medium sized eggs. Eggs with 
very porous or flaky shells with marked inequalities in thickness, do not 
hatch well. Very thin shelled eggs are likely to be broken during 
incubation. Excessively dirty egg_,should not be used, and it may be advis¬ 
able to wash eggs before incubation. 

A thin muslin curtain tacked over the window will keep out direct 
sunlight and strong air currents. 

Incubators should be set level in order to prevent warm places in 
the air chamber ; incubators should be started 2 or 3 days before the eggs 
are placed in them. 

To ensure the development of the embryo, without delay, the tem¬ 
perature should be regulated at 104 or 105° F before putting in the eggs 
and then maintained at 103° F. If the period of incubation is lengshened 
the tendency is to decrease the numbers of eggs hatched. The regula¬ 
tion of the temperature is of great importance, especially during the first 
5 days of incubation. It is doubtful if varying the temperature during 
the three weeks of incubation has any advantages over a uniform tempe¬ 
rature of 103° F. 

Tests made with about 10 000 eggs, using the calorimetric method 
in incubators with varying relative humidity, gave the following re¬ 
sults, which indicate that there may be a wide variation in humidity 
without much danger. 


Effect of humidity on incubation. 


Relative 

Average I*oss of 

% of fertile 

humidity 

Weight per egg. 

eggs hatched. 

% 

gin. 

% 

— 

70-80 . 


5.3 

45.5 

60-70 . 

. 4.96 

8*7 

62.1 

50-60 . 

. 5.6l 

9,8 

69.3 

40-50 . 

. 5-82 

10.2 

68.6 

30-40 ....... 

. 6.57 • 

11.5 

68.6 

.20-30. 

. 8.22 

14.5 

60.6 

15-20. 

. 9-94 

14.7 

48.0 


The method of incubation in rooms above a cellar has proved dif¬ 
ficult owing to the fact that the conditions of humidity are very different 
from those in most rooms below ground level. 

The practice of cooling eggs during incubation is not recommended. 
It is incorrect to say that cooling affects the vitality of chickens ; out of 
500 chickens, 34 had died at the end of 4 weeks, 20 of which had been 
cooled during incubation and 14 had not been cooled. 

Ventilation may vary to a fairly large extent without any deleterious 
-effect; only when the carbon dioxide reaches 15 % 0 is the danger notice¬ 
able. If the ordinary incubator is well ventilated the question of carbon 
dioxide is negligible. 

[95ft] 
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Eggs should be turned from the third day of incubation and at fre¬ 
quent intervals until at the point of hatching. It has been found that 
eggs turned at least 5 times during each 24 hours have given somewhat 
better.results than those turned twice, and the latter showed an impro¬ 
vement on those turned only once. The common practice of turning 
each morning and evening is advisable from the economic standpoint 
When turning it is advisable also to change the position of the eggs on the 
tray, thus equalising the effects of minor variations in temperature that 
may occur in the incubator. 

The individuality of the hen has a marked influence on the vitality 
of the embryo ; out of 1003 e ggs laid by r8 hens, only 7 were sterile, whilst 
nearly 600 from the same number of eggs from other sources, were sterile 
Hatching has varied from go % from some hens to 30 % with others.' 
The choice of the mother hen is therefore probably the most important 

oTmafebird^ 013 ^^ 011, ^ ere * s ^ ess variation * n vitality with the embryos 

At the present tune, the all important question is how to increase 
the vigour and strength transmitted from the hen to the embryo bv 
^Se?^^ selectlon ot mot her hens, proper feeding, good housing* 


F. D. 


k uwit. V ( 




75^ - rouiiry Hearing in Cyrenaica. - Provenzale, i 
pp. 1057-1058 Holassana (Genoa), Febmary hjsJ, 

The native fowl of Cyrenaica belong,s”to the type common tn ti» 

I* 1 ® 1 ® ? f North Afnca - Although known as the Arab fowl, it is the pro¬ 
duct of crossing several breeds introduced from different Mediterranean 

X 1 f, a f> a11 bird with a net weight never excmW x i 

^Tegs^rey 8 

a small crescent-shaped tuft behind the"™!- A“illT 
Spti.n“ri 5 » ’ ™ account of their sup]a,setl Alexandrian 

SSS Italy: 

ons: want of protection f mm +1™ 1 same „ tor the following reus- 

the ghibli; the want of resistance of European pouTtrvand !!? ! * ei * lly froni 
ses to contagious diseases snr-p „ t * a * , try an< * their first cros- 

a slow type of avian pest The nativTf° , dlprtheria ’ coccidiosis, and 

of diphtheria and becomes immune ^ C ° VBIB . from a11 forms 

the disease. “miune, though it remains a carrier of 
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Egg-production is a very paying speculation. Before the War, 
Tripoli and Misurata used to export annually from 8 to 10 million eggs 
to Malta, Italy, France and Tunisia. 

The meat is fairly good in quality, but little in quantity, owing to 
the small size of the birds. Caponising the cockerels has not proved success¬ 
ful for many reasons. As regards the acclimatisation of foreign breeds, 
the author advises the poultry rearer to turn his attention to the “ Mar- 
salese ” breed, the product of selection by Prof. Ttrcci. 

Pigeons, turkeys and ducks have all been reared with great success 
in Cyrenaica, but rabbit-breeding is a matter of greater difficulty. 

F. D. 

75s - Poultry Feeding Methods employed by Experiment Stations in the United 

States. — Atwood H. (West Virginia), in The National Poultry Journal, Vol. II, No. 56, 

pp. 41-42. London, 1927. 

Cornell ( Ithaca N. Y.) Ration for laying hens . — The scratch grain 
consists of a mixture of 200 lb. of cracked maize + 200 lb. wheat + 100 lb. 
oats. The grain is scattered ill deep litter, in small quantities in the 
morning and more at night. The mash is composed of 200 lb. maize meal 
+ 200 lb. wheat middlings (white) -f 200 lb. meat scrap + 100 lb. wheat 
bran + 100 lb. ground heavy oats. + 25 lb. oil meal + 4 lb. salt. 

This mixture is fed dry in the open during the afternoon. The amount 
of feed is so regulated that about twice as much grain as mash is consumed. 
This ration is recommended for all breeds. For heavier breeds however, 
the morning feed is limited so as to encourage exercise and a bigger con¬ 
sumption of mash. Green food, grit and oyster shell are also provided. 

Ontario Agricultural College. — A small amount of whole grain is 
fed in the litter morning and evening, the quality depends on the price. 
Crushed oats is always supplied and sour milk or buttermilk forms the 
protein ration. Considerable care is taken that the supply of green food 
is abundant, mainly in the form of sprouted oats, then cabbage, rape, etc. 
Where no milk is available, a mixture of 4 parts oats and 3 parts 
shorts, barley; maize or buckwheat meal is recommended, at the rate of 
15 % for the heavy breeds, and 20 % for lighter breeds. 

Storrs Experiment Station ( Connecticut ). — The scratch feed is com¬ 
posed of equal parts by weight of wheat and cracked maize; the mash con¬ 
sists of equal parts by weight of wheat bran, maize meal, ground oats, 
flour middlings, beef and fish scrap. The dry mash is always available 
for the hens ; the principal feed of scratch grains is given about 4 p. m., 
but in winter a small amount is also given in the morning to induce exer¬ 
cise. Grit, oyster shell, charcoal and green stuff are also provided. 

New Jersey State . — The mash is always available for the hens 
in hoppers, sufficiently large to permit one filling to last from one to two 
weeks at least. The following mixture is recommended. 

Every morning about 9 o’clock, in a deep'litter about 5 lb. of scratch¬ 
ing ration is fed to each 100 hens, composed of equal parts of wheat and 
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Dry mash ration. 


Feed j 

1 

Quantity j 

lil 

Protein | 

Carbohydrates 
+ iat x 3.25 

Wheat bran. 

200 

2|.2 

<>0,6 

Wheat middling?. 

200 

25.0 


Ground oats. 

200 

18., 4 i 

11.1.6 

Maize meal. 

IOO 

7.9 ! 

7 <M 

Gluten meal. 

100 

25.S ; 

65.6 


XOOto 200 

66.2 1 

35 . J 

Short cut alfalfa. 

IOO 

II.O 


Total .... 

I 000 

779.1 ' 

_ 

545.0 - 


Nutritive ratio i: 3.02. 


oats (protein 10.2 and 9.2 % respectively; carbohydrates + fat X 2.25 ; 
73.0 and 56.8 % ; nutritive ratio 1 : 6.6). 

From 4 to 5 p. m., depending on the season, a ration is fed composed 
of 10 lb. to each 100 hens, fed in litter: 2 parts cracked maize + x part 
wheat + 1 part oats + 1 part buckwheat. 

The proportions of protein are as follows, respectively, 15.8, 10,2, 
9.2, 7.7; carbohydrates + fat X 2.25 ; 152.8, 73.0, 56.8, 53.3 ; nutritive 
ratio 1: 7.8. 

Wisconsin Agricultural Experiment Station. — The typical scratch 
feed consists of 2 parts cracked maize + 2 parts wheat + 1 part oats or 
barley. The mash consists of equal parts of ground maize, gluten feed, 
bran, middlings and meat scrap, fed at the rate of 1 lb. mash to x lb. 
scratch feed. A small amount is thrown in at night after the fowls 
have gone to roost, or in the morning before they go out. The fowls 
have easy access to the mash all the time, and a light mast moist¬ 
ened with skim milk or buttermilk when available is provided at noon. 
Cabbage, mangels and sprouted oats are given in winter and rape during 
the summer, 

Maine Agricultural Experiment Station. — The following method 
has been found satisfactory. For each 100 hens-, 4 qts. of whole maize 
are scattered in the litter in the morning, and at 10 a. m., they are given, 
2 qts. of wheat and 2 qts. of oats. Diy mash is always available, but 
it is stated that it is not advisable to feed pullets recently transferred to 
the laying houses on too rich a mash. During the first month (Sex>tem~ 
ber) the mash consists of 3 parts bran + 1 part middlings + 1 part glu¬ 
ten meal + 1 part meat scrap. The second month : 2 parts bran + 1 part 
maize meal + 1 part middlings + 1 part gluten meal + 1 part meat scrap. 

For the third month, the same as for second month, with the addition 
of y 2 part oil meal. During the following months the oil meal is altern¬ 
ately added and omitted. Sprouted oats are generally used as greenstuff, 

A fair degree of uniformity evidently exists among the various Sta¬ 
tions both as regards scratch feed scattered in the litter and the u§e of 
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animal protein feeds (meat scrap, skim milk etc.), and green stuff, grit, 
and oyster shell. The following standardised ration may therefore be de¬ 
termined. 

Scratch feecL — 5 parts cracked maize + 1 part wheat 4 - 2 parts 
barley + 2 parts oats. 

Mask. — Equal parts of bran, wheat, middlings, maize meal, glu¬ 
ten feed, ground oats, and meat scrap. 

F. D. 


759 - Bse-Kseping in Tasmania.— Oldaker, C. B W., in Department of Agriculture, 

Tasmania, Bulletin No. 100, p 1-4. Feb. 1921. 

The mild climate, the long duration of the spring and summer and 
the abundance of honey plants, renders Tasmania very favourable for 
the development of bee-keeping. The author makes practical sugges¬ 
tions, in an easily understood and concise manner, for the benefit of 
those who are interested in the industry. 

E- F. 

760 - Acceleration of the Development of the Silk-Worm. — Surcouf j., in Bulletin 

de la Societe d’Histoire Naturelle de VAfriquc du Nord , Vol. XIII, No. 4, pp. 107-108. 

Algiers, April 14, 1922. 

It sometimes happens that silk-worms forgotten in their boxes and 
consequently deprived of food, yield normal cocoons, the adults are more 
or less atrophied, but transformation has been more rapid than in the 
case of worms which have received normal treatment in the matter of 
food and care. 

Taking this fact into account, the author made experiments with 
Vanessa urticae, Spilosoma menihaslri , and Bombyx mon , and discovered 
that through the action of the unused digestive secretion, the cuticle 
covering of the intestine was dissolved, the process of evolution took 
place and the metamorphosis was completed. 

He then attempted to increase the action of the gastric juice of the 
worm in order to hasten its evolution. For this purpose, he sprayed 
w^ter treated with trypsine and containing soluble salts of calcium on 
the leaves used as food for the worms. The digestive power of the silk¬ 
worm was thus considerably increased. The B. moH reared at a tempe¬ 
rature of 23°-24° C, evolved in a fortnight. The number of meals was 
20 during the first period of life ; 17 during the second; 14 during the 
third ; and xo on each of the two days before the u mounting period. 
Generally rearing lasts from 28 to 30 days. 

The author considers that by this process, the evolution cycle might 
easily be completed in 18 days without special preliminary treatment. 
The cost of the operation would thus be reduced and polyvoltine races 
could be raised capable of giving 4 generations in a limited period cor¬ 
responding with the progress of mulberry-tree growth. At the same 
time an attempt might be made to accelerate the silk secretion in or¬ 
der to obtain a better yield, P. C. 
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761 - Pump for Calzoni-Pareriti Hydraulic Presses.— Frezzoth, g. (r. Oleiileio spcii- 
mentale di Porto Maurizio) in 11 Coltivatore , year 68, No. 1, pp 12-15, 3 figs. Casak> 
Monferrato, 1922. 

This new machine by the Firm Calzoni-Parenti, Bologna, for the 
olive oil industry, has been tested, with perfectly satisfactory results, 
at the experimental oil mills at Porto Maurizio (Liguria). 

It is constructed with coupled pistons and may include 2,4 or 6 pumps, 
capable of feeding the same number of hydraulic presses simultaneously, 
each pump working independently. The annexed diagram shows a cross 
section. There is another type working not only at high pressure, but 
also at high and low pressure, but in these cases'each pair of pumps feeds 
one press only. * 

The special features of the apparatus are : 1) the brake system of the 
pump and pressure exhaust by means of differential pressure valves ; 
2) the control of the two pump pistons by a single eccentric; 3) auto- 
matic, continuous lubrication ; 4) the power of throwing the pump-bodies 
out of gear by checking the counterpoise lever with "a special bolt. 

When the counterpoise has been correctly adjusted (after testing 
with the manometer scale corresponding to the maximum pressure de¬ 
sired), it is easy to determine the moment when the press has reached 
its maximum pressure, for the lever of the pump rises automatically. 
To lower the press, the lever of the pump is raised and fixed with the 
bolt; the pump is thus thrown out of gear, while the water in the press 
returns through the pump to the feed-reservoir. 

Any recipient connected with the machine by a pipe may be used 
as a reservoir. (See diagram). F, D. 


762 - Consumption of Coal and Electricity in Machine Threshing. — Taegkn, in Die 

Landmaschine, Year 13 , No. 17, pp. 309-311. Berlin, April 29, 1922. 

An experiment made in Germany to ascertain whether the electric 
motor is more economical than the portable engine in machine threshing. 

A Wolf 1908 superheated steam portable engine was used. It had 
formerly been used in threshing and sawing and was characterized by 
the following : 12 atm. working pressure, 22 HP normal, 31 HP maximum 
continuous, 36 HP maximum. The only repairs executed were : chang¬ 
ing the piston rings in the summer of 1921 and soldering the superheaters 
damaged by rust. 

The motor was a Siemens-Schuckert alternating current of’40.8 PIP 
and 955 revolutions a minute * it was connected by a cable with a trans¬ 
former placed near the high tension wire. There was an amperemeter 
on the carriage of the motor and a kilowattmeter on the transformer, 

A Wolf 1921 threshing machine was used: the drum was 1680 mm! 
long and 620 mm m diameter and the threshing machine had an automatic 

{m-mj 




AGRlCTJI/rURAI, machinery 


*83 



feeder and large and small fans: there were no accessories, such as screens 
for dead leaves, chaff, stubble, etc. 

The rve-threshing experiment gave good results, the straw-grain 
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ratio being i: 1.3. The grain, straw and chaff were weighed and the 
total corresponded with the weight of the sheaf. 

Four tests were made on the 12th and 13th December, 1921 : 

I. A test on 12th Dec., from 1.37 p. m, to 4.7 p. m. by electric motor 

II. » » » 13th » » 8.24 a. m. » 10.54 a. 111. by portable engine 

III. » » » n » » n.30 » » 1.30 p. m. by electric motor 

IV. » » » » » » 2.4 p. m, » 4.22 » portable engine. 

This last test really lasted 2 hours because there were two interrup¬ 
tions of 18 minutes (altogether) caused by the driving-belt. 

The kilowattmeter was read before and after the experiment and the 
coal was weighed. 

The straw from the 3rd and 4th tests was loaded on a separate wag¬ 
gon and again thrashed on the 14th December, the rye-straw first thrashed 
by the portable engine being worked by the electric motor, and vice-versa. 
No difference was observed between the two systems, the straw contain¬ 
ing no grain in either case. The consumption of electricity was 73 kwh ; 
that of coal containing 6900 to 7600 calories was 225 kg divided as 


follows: 

kg. 

lighting. 41-50 

Power.170.00 

Interval of ah 30. 12.00 

Interruptions of 18 mins. 1.50 


As will be seen, little power was required. This was due to the fact 
that the axles of the thresher were fitted with ball-bearings and that there 
were no accessories, which absorb much power. 

The results of the experiment show for an average clay's work of 9 hrs. 


(1) For the electric motor: 

Grain.175 qx 

Consumption of electricity.157.5 kwli 

» per quintal. 0.904 » 

(2) For a portable engine of 13 years service : 

Grain.19 5 qs. 

£°al.. kg. 

Consumption per quintal. 2.16 kg. 

The prices ruling at the time were : 

1 ton of coal. ..440 marks 

1 ^... 2 mks 77 pf. 


The price of the best quality of coal used in the threshing was 463 mks 
per ton; adding transport and other expenses, this amounted to 500 mks. 
The maximum daily consumption of oil may be estimated at: 

1) for the motor and transformer. 

2) » » portable engine. . 

tmi 


0,3 

1.5 
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Consequently the consumption per quintal amounts to : 


kg* 

1) by electricity . 1.6 

2) with coal . 8.0 


At the time the experiment was made, oil cost 20 marks per kilo ; 
consequently the cost of threshing per quintal of grain was : 


(1) by electricity: , 

Current: 0.904 X 2.77 — 
Oil: i.6 X 0.02 = 


inks. 


0.04 


mks. 2,56 


(2) with coal: 

Silesian coal: 2.16 X 0.50 = 1.08 
Oil: 8 X 0.02 — 0.16 

mks. 1.24 

The higher cost of threshing by electricity is not compensated in 
any way, for the expense of installation, sinking fund, interest, labour,, 
etc. is the same as, if not more than, that of threshing with a portable 
engine. Even as regards the staff required, no economy can be effected, 
for one mechanic is always needed, whatever machine be used. In 
addition, in regular working, with the portable engine, a better use is made 
of the fuel; indeed, it has been observed that in summer the consump¬ 
tion of coal per quintal of grain is not more than 1.90 kg. The greater 
consumption during the experiment is due to the low temperature in 
the month of December and still more to the unfavourable conditions 
in which the portable engine was working, 4 % hours in all, with 3 in¬ 
terruptions, the first for 2 % his/ the second of 8 minutes and the third 
of 10 minutes. In spite of this, the consumption of 2.16 kg should be 
considered as a proof of the economy of the portable engine, especially 
when it is considered that it had been working for 13 years. Further, 
improved portable engines now exist, with a coal consumption of about 
20 % less, that is, of 1.6 kg to 1.8 kg per quintal of grain. E. P. 

' RURAE ECONOMICS 

763 - Cost of producing Wheat on 481 Farms in the States of North and South Da¬ 
kota, Minnesota, Kansas, Nebraska and Missouri for the Crop Year 1919 . — Cooper, 
M. R. and Washburn. R. S. (Assistant Farm Economists) in United States Department 
oi Agriculture, Bulletin No. 943, Contribution from the Office of Farm Management and 
Farm Economics, pp. 1-59, figs. 9. Washington, D. C., 1921, 

The authors state that to be of any real significance, cost figures 
must be presented in terms of the ranges that exist in the final cost 
per unit of production and in the various elements of cost. The varia¬ 
tions in the cost per unit of production in any representative farming area 
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are so marked that they should be considered in any case where cost figures 
are concerned. From the presentation of the range of costs of farm products, 
it would appear that usually from 40 to 50 per cent of the production in¬ 
volves expenditure above the average, Jt follows that the cost that will 
cover the “ bulk ” of the production of a given product is the figure 
that approximates to what the price should be to maintain the industry. 
This consideration has led to the development of the “ bulk-line ” theory 
which has recently assumed an important place in the discussion of the 
relation of production costs to price. The “ bulk-line ” theory is a modif¬ 
ication and an attempt at practical application of the " marginal cost ” or 
“ greatest cost ” theory of the relations of cost and price. In practice, 
the “ bulk-line ” has sometimes been drawn to include 85 per cent, of 
the production, but this is merely a tentative and more or less arbitrary 
figure. 

In reality the position of the “ bulk-line ” varies with different com¬ 
modities and from time to time, according to the alertness with which 
farmers adjust their production to market conditions. The “ bulk-line ” 
cost corresponds to the long-period average price which is essential, one 
year with another, to stimulate the production of the amount of product 
which the market demands. What this ** bulk-line ’’ cost will be depends 
upon a number of factors, including the rate the farmer must pay for land, 
labour and capital, and the standard of living which farmers, as a class, 
insist upon if they are to remain on the farm. 

The purpose of the present bulletin is to give a statement of facts 
concerning the cost of wheat production for the area and season covered 
by the survey : United States western and northern plains and the crop 
year 1919. 

Tabulated cost data were obtained from 481 records, of which 197 
were made in five representative counties of the principal spring-wheat 
States, North and South Dakota and Minnesota, and 284 in nine counties 
in Kansas, Missouri and Nebraska, important winter-wheat States, and 
furnish the basis of this analysis of the average cost and variation in cost- 
on individual farms and groups of farms in each area visited, as well as 
the more important reasons for the great variations in cost per acre 
and per bushel on individual farms. A total area of 43 940 acres sown 
with winter wheat, yielding 635 124 bushels, and a total area of 44 218 acres 
seeded for spring wheat, with a total production of 362 047 bushels for 
the crop year 1919, were involved. The results are summarised as 
follows: — 

Cost per acre: Spring wheat, $ 12 ,98 to $ 47.84; average, $22.40. Winter wheat, 
$10.53 to $50.23; average, $27.80 

Cost per bushel: Spring wheat, $1.15 to $14.38; average, $2.65, Winter wheat, 
$o,q6 to $,8,24; average, $1.87. 

Yield: Spring wheat, 20.8 bushels per acre to less than 1 bushel; average, 8,4, 
Winter wheat, 30 bushels per acre to 2.2; average, 15.19, 

THe average yield of spring wheat was 9 bushels per acre in the Unit¬ 
ed States as a whole in the same year, 1919, and the average yield for all 
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winter wheat in 1919 was 14.7 bushels per acre. The largest number of 
spring-wheat farms fell within the group having a yield of from 5 to 10 
bushels per acre, while the largest number in the winter-wheat districts 
were included in the group having a yield of from 15 to 20 bushels. 

The difference between the gross cost and the sum of credits for pas¬ 
ture and any straw utilised on the farm is taken to be the net cost of pro¬ 
ducing wheat. The average cost expense of each item was computed on 
a basis obtained by dividing the total cost of each item by the total wheat 
acreage. An analysis of the total cost for spring and winter wheat shows 
that labour accounts for about 32 to 35 % of the total cost of production, 
thrashing about 8 %, materials from 10 to 17 %, land rent from 24 to 
to % and other costs from 17 to 19 %. The difference in cost per bushel 
of producing spring and winter wheat is due to a lack of relation between 
the cost of producing an acre of wheat and the yield obtained, the cost per 
acre of winter wheat being 24 % greater than for spring wheat. In the 
spring-wheat area about 33 % of the production was on the farms having 
costs above the average ; in the winter-wheat area about 40 per cent of 
the production was on farms having costs above the average. 

Summaries of costs by districts, range in cost per acre by counties, 
net cost per bushel, variations in items of cost, area of farms according 
to cost per bushel by comities, cumulative percentage of acreage grown 
at various bushel costs, cumulative percentage of total production, and 
individual costs per acre are tabulated and discussed. O. A. B. 

764 - The Cost of Production of Wheat, Beet, Potatoes and Milk in France. — Girard 
H. in Bulletin de la Societe des Agriculteurs de France , Supplement du Bulletin d'avril 
1922, Comptes rendus de- VAssemblee xen&yale de 1922, Section 2, pp. 39-45- Paris, 
1922 (1). 

The French Minister of Agriculture has recently ordered a periodical 
enquiry to be made in order to compare the prices realised for agricultural 
produce and those charged by the retailers to the consumers. ' At the same 
time, the French Farmers' Association has decided to take the opportunity 
at their annual meeting to examine the economic situation of farmers 
in 1912-13 as compared with 1920721 so far as the chief products of the 
soil are concerned, in order to collect information which will be of use in 
the Parliamentary debates. 

The author has to report on wheat, beets, potatoes and milk, which 
together represent about a third of the area cultivated and a third of the 
money realised by French agriculture. He has ascertained the cost of 
production by adding the total outlay which is undoubtedly involved, 
to the general expenses (per ha), that is : upkeep of material and main¬ 
tenance by the tenant of buildings and farmyards, farming, taxes, insu- 


(1) See also: Ministers du Travail, Statistique generate de la France ex 
Service ^observation* des Prix, Commission centrale d’£tudes relatives au coftr 
de la vie. Compie rendu des trcuomix au cours de Vannee 1920. Paris, i93 i i. (Ed.) 
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ranee, power and light, paid supervision and sundry expenses. On the 
other hand, neither interest on capital invested, remuneration for 
management, nor reserve working capital has been included. 

The results are qs follows • 

A. — Wheat. 


Items 

of Cost of Production 


I. General Expenses: 
rent, taxes, insur¬ 
ance, sundries . . 

II. Manuring, ferti¬ 
lisers : 

a 

— manuring for 
wheat. 


300 kg. super. . . 
xoo kg. nitrates . 

III. Seeds : 200 kg. 

selected wheat, 
suphated and lim¬ 
ed . 

IV. Tillage: 

17 days manual 
labour. . . . 
17 days hors£ la¬ 
bour .... 

V. Sundry aeticles 
binding - cord, 
canes, etc... . 

VI. Threshing . . . 

VII. Cost of delivery 


Fes. % 


l86| 29.14I 


~ X 240=68.6o\ 

3x5.80=17.40^ 

1X26=26.00^ 


17 ^ 4.25 
21x4.75 


7°j 

72.25 

99.75 


1 xoj 

! 4° I 

48.60 


638.95 

Harvesting : 


T7.40 


10.94 

11.21 

16.00 


M 5 
6.26 
7.60 


100,00 


23 qx.: 

fes, 26.50 X 23 as 609.50 
700 trusses straw: 

fcs. 0.20 x 700= 140.00 

Res. 749. so 


1920-31 


400 


17x15 

21 x 17 


400 


— >.900=227) 
3x30=90, 447 

X *' IOO: 


ioo=ioo\ 


240 

255 

,357 


50 

200 

175 


18,85 


21.06 


11,30 

12,01 

16.83 


2.36 

9.48 

8.16 


100,00 


Harvesting: 


26 qx.: 

fcs. 70 ,\ 26=1820 
700 trusses straw : 

fcs. 0.80 X 700 = 550 

Fes. 2.T70 


; yj* 1 9 * 3 the < : ost of Production of i hectare of wheat being 638.60 

seDaw fof i °S“f 1 ha ‘ of wheat beia S 2x22 fcs. and the quintal 

I nr / f X h Iatter re P resents 3-30 % of the outlay per ha. 
trasses' 1 ’ Pr ° p0rtl0n is 3 ' x 3 “ *9X3 and 2.36 in 1921, per xoo 
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2) In 1913, the outlay per hectare was. 638.60 fcs 

» 1921, » » » » ».2,122.00 » 

that is, a difference of . . . 1,483.40 fcs 

In 1913, the quintal sold at. 26.50 fcs 

» 1921, » » # . 70.00 » 

A difference of . . . 43.50 » 


in favour of 1921, or an increase in profit of 1,210.50 fcs. per ha. yielding 
23 qx. in • 1913 and 26 qx. in 1921. 

The increase in the price realised per ha. is only 81.6 % of the increase 
in the cost of production if the grain only be taken into account. 

As regards the straw, the increase realised (prices being 20 fcs in 1913 
and 50 fcs. in 1921 per 100 trusses), is 14.1 % of the increase in the cost 
of production. Therefore the total increase in price (wheat and straw 
per ha.) is 81.6 + 14.1 == 95-7 % of the increase in cost of production. 


B. — Sugar beets. 


Items 

of Cost ot Production 

1912- 

13 

1920-21 

I. General Expenses: 
rent, taxes, insu¬ 
rance, sundries. . 

II. Manuring. Fer¬ 
tilisers : 

8000 kg. manure: 

4 

— for beets . . 

7 

4 

yx3ox8=* 137.00 1 

Fcs. % 

186.OO 21.08 

l 

4 ^ 

-X30X 30=514 

Fcs. % 

400.00 13.74 

1 

400 kg. super . , 

4x5.85=23.401 

■ 212.80 26.12 

* \ 

4x30 = 120; 

834.OO 27.39 

200 kg. nitrates . 
III. Seed: 

20 kg. of seed. . 

2 x 26.20—52.40 

20 X 1,50 

1 

30.00 2.23 

2 *100 = 200’ 

20 x 5 

100.00 3,29 

TV. Cultivation; 

24 clays of ma¬ 
nual labour . . 

24X4.25 

102.00 ri.56 

24 X 15 

360.00 11.82 

53 days of horse 
labour. 

53 X 4*75 

251.75 28.54 

53x17 

901.00 29.59 

Piece work: 

2nd. ploughing, 
pulling, loading . 

50 +60 

! 

110.00 12.47 

.. — 

450.00 14.77 

(Total manual la 
hour = 24.03 °/o). 

Yield per hectare ..... 

892.55 100.00 

29.760 kg. 

3045.00 100.00 

21.500 kg. 

Price realised. 

28.65 fcs. per ton. 105.00 fcs. per ton. 

Gro^s profit 


851.00 fcs. 

2257.50 fcs 



i) In 1913, beet production costing 892.55 fcs. per ha. and the ton 
selling at 28.65 fcs., the latter represents 3.21 % of the cost of produc¬ 
tion per ha. 
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In X921, production costing 3045 fcs. per ha., and the ton selling at 
105 fcs. the latter represents 3.45 % of the cost per ha. 

Appearances are in favour of 1921, but in reality the contrary is 
the case, owing to the poor yield of that year. With a 29760 kg. yield 
in 1913, the loss on beets was only 892.55 fcs — 851 fcs = 41,55 fcs, whereas 
in 1921, in the average yielding districts, with 2x500 kg. per ha., the loss 
was 3,045 fcs. — 2,257.50 fcs. == 787.50 fcs. 

This proves how uncertain beet culture has been for a long time, if 
the returns only be considered and not the improvement in the yield of 
the cereals which follow this culture. 

2) In 1913, the returns per ha. weie 851 fcs., and in 1921, 2257.50 
fcs., a difference of 1,406.50 fcs. in favour of 1921. 

The increase in price realised per ha is only 65.3 % of the increase 
in cost of production, this being due to the considerable decrease in yield, 
since the price per ton in 1921 was 3.67 times that in 1913 and the cost 
of production was only 3.41 more. As in the case of wheat, the final result 
was disastrous to the farmer, who had already in most cases lost on the 
previous year. 

C. — Potatoes . 


Items 

of Cost of Production ! 


1913 


1921 


Fcs. 


186.00, 19.20 


I. General Expenses: ! 
rent, taxes, strnd- ! 
ries .| 

IL Manuring . Ferti- j 
Users: 

2ooo kg. manure, 

4 ; 4 | 

~~ for potatoes. . 20 x 8 X — = 91,40 1 j 

7 ! 7 I 1 

300 kg. super . 3 x 5.85= 17.55' 

200 » nitrates . 2X26,20=52.40, 206.35! 21.20 

200 » chloride of i : 

potash.| 2x22.50=45.00] i 1 

III. Young plants:' j 

1500 kg.; 

IV. Cost of cultiva- 1 
Hon and delivery: \ 

36 days of manual 

labour .... 

42 days of horse 
labour . . , . ■ 


15 " 15 225.00, 23 < 30 i 


36X4.25 

42 ^ 4.75 


I53- 00 15.70 

i 

199 * 50 , 20.60 


J 


20x30 >-=343 

2 >- 30=90 
2 ’ 100 = 200 , 


2 * 52=104 
15 v *5 

36 ; 15 
42 " 17 


969.851100.001 


Yield: 12,000 kg. 

At 12 fcs, per 100 kg. = IA40 fcs. 


Fcs. 


400! 


% 


12.60 


737 23.00 


750; 23.70 


540, 17.00 - 


714 


23.70 


31411 100.00 


Yield: 6000 kg. 

At 50 fcs, per 100 kg. :» 3U00 fcs. 
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D) In 1913, potato production cost 969.83 fcs. per ha. and the qL 
sold at is fr. ; the latter represented 1.24 % of the cost of production per ha 

In 1921, 1 ha. cost 3 141 fcs. and the ql. sold at 50 fcs ; the latter repre¬ 
sented 1.60 % of the cost per ha., that is, a little more than befoie 
the war. 

Results therefore appear to be the same in either case, but in reality 
they are far from being so, owing to the wretched yield caused by drought 
in 1921. With 120 qx„ per ha. in 19x3, a gross profit of 1,440 fcs. was real¬ 
ised, whereas in 1921, in most cultures, 3 000 fcs. was realised. In the 
first case, with an outlay of only 969.85 fcs. a profit of 470.15 fcs. was 
realised on potatoes, while in the second, there was a loss of at least 141 fcs. 

2) In 1913, production cost 969.85 fcs., per ha. In 1921, it cost 
3 141 fcs, a difference of 2 171.15 fcs. compared with 1921. 

In 1913 the returns per ha were 1 440 fcs. In 1921, they were 3 000 
fcs., a difference of 1 560 fcs. in favour of 1921. 

The increase per ha. realised is only 71.7 % of the increase in cost of 
production, this being due to the considerable decrease in yield caused by 
the drought, since the price realised per ql., was 4.1 times higher in 1921 
thanin 19x3,and costof production only 3.2 higher. 


Items of Cost of Production 

J. Feeds: 

Stable 200 days: 

1 y 2 trusses of hay. 

40 kg. of beets. 

10 kg. of straw. 

1 kg. of oil-cake. 

Pasture 160 days : 

1 ha. per head (included in general 
expenses). 

1 kg. of concentrated feeds . . . 
fencing, fertilisers (scoriae).... 
IX. Per cow per year : 

Reserve fund for 5 years -f risk 

of mortaliyy 5 % (1). 

Cowherd : 1 per 20 cows .... 


D). — Milk. 

1914 Pcs. 


I z /« X 0.40 = 0.60 
40 X 0.15 = 0.60 
TO X 0.40 ass 0.40 
I X 0,20 sss 0.30 

1.80 200 days v 1.80=3 300 


i X 0.20 kg sss 0.203.20 i6odays = 32 ) 

28 1 

40x31= yx 

(3 30 fcs.per month).So 


% 


47.7 


7.5 


9.4 

10,5 


General Expenses; Rent, taxes, 

sundries. 186 

Total cost per cow per year .. 754 

Eess 1 calf.30 fcs. 

, Eess 10,000 kg. manure at 8 fcs, 80 fas. 

no fcs. no 


Total . . • 644 


Annual production (8 1. per day) : 2920 1 . 

Cost of production per litre of milk 644 


24.6 

100.0 


0*22 


E«*) 


2920 
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Items of Cost of Production 1921-22 Fes. 


I. Feeds : 

Stable, 200 days: 

1 y 2 trusses of hay. 1 */* x 2 = 3.00 

40 kg. of beets. 40 X 0.S0 — 3.20 

10 kg. of straw. 10 X 0.25 == 2.50 

1 kg. of oil-cake. 1 X 0.90 ==0.90 



9.60 200 days X 960 

==4930 

5.54 

Pasture, 160 days: 

1 ha. per head (included in general 
expenses). 

1 kg. concentrated feeds.1 

X 0.90 kg. sss 0.90 i6odaysXo90: 

= 144 j 

8.5 

fencing, fertilisers (basic slag) . . 
II. Per cow per year : 


150 i 


Reserve fund for 5 years + risk 




of mortality 5 %. 

400X130; 

= 530 

15.3 

Cowherd: 1 per 20 cows .... 

(130 fcs.per month). 

. 324 

9*3 

General expenses: Rent, taxes, 




sundries. 


400 

ix.5 

Total cost per cow per year. 

• 3468 

100.0 

Tess : 1 calf , . 


10 000 kg. manure at 20 fcs. 200 fcs. 




250 fcs. 

250 



Total . . 

• 32r8 


Cost of production per litre of milk . . 

. 3218 

* 1,10 


2920 


In 1913-14, the cost of producing x litre of milk was 0.22 fcs.; in 
1921-22, 1.10 fr., a difference of 0.88 fcs. against 1921-22. 

In 1913-14, a litre of milk on the same farm sold at 0.23 fcs.; in 1921- 
22, it sold at 0.90. fcs., a difference of 0.67 fcs in favour of 1921-22. 

he increase in the price realised is only 76**3 % of the increase in 
cost of production, and by selling even at the exceptionally good price of 
0.90 fcs. perl., the producer loses. 

To sum up, for wheat, supposing the average price realised by the 
last harvest to be 70 fcs. per ql., the increase in the gross returns is only 95 % 
ox the increase of the cost of production, and this, even with an exception¬ 
ally good harvest. 


For beets used m sugar production etc., the increase in receipts is 
only 05 / 0 of that of the expenses, per ha, owing to the bad harvest. 

For potatoes, which also suffered from the drought the increase in 
receipts is only 71.7 % 0 f that of expenses. 

,< increase in the price realised for milk is only 76 % of that of 

“ St , of P rod u c tion, under fairly good economic conditions, and excep 
tionally favourable conditions for the sale direct to the consumer 


G. A. B. 


[*««] 
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AGRICULTURAL INDUSTRIES 


765 - Copper in Light Wines. — Prandi, O., in Lc Staziom spe'imentaL n^rarie itaiume , 
Vol. I^XIV, Pts. 11-12, pp. 469 - 473 - Moctenc, 1021. 

It has now been definitely proved that copper (from fungicide sprays) 
is eliminated almost entirely during grape fermentation. The reduction 
of sulphate in sulphur is the result of a diastase produced by the ferment. 
As fermentation is incomplete in the sweet wines the author under¬ 
took to determine the amount of copper content in light white wines 
such as the muscat. An analysis of 25 samples was made in 1920, a year 
in which fungicides were largely employed and the results obtained are 
shown in the following Table : 


INDUSTRY 
DEPEN DIS 
ON PLAN 
PRODUCT 


Alcohol and Copper in Li°ht White Wines. 


Name and origin 

Alcohol % 
in volume 

Extract */m 
grm. 

Copper % 
grin. 

Moscat Alba. 


1.2 

232.80 

0.0160 

)> 

» . 


4.2 

187.52 

0.0085 

» 

Barbaresco. 


3.4 

192.60 

O.OO98 

» 

» . 


59 

143.50 

0,0045 

» 

Castiglione Tinella . . . . 


r.9 

202.30 

O.OIIO 

» 

» » .... 


0.5 

180,10 1 

0,0155 

» 

Canelli.. . . . . 


2.8 

194.4O 

0.0130 

» 

» . 


3.8 j 

208.30 

0.015s 


The quantity of copper is therefore inverse to that of alcohol. In 
the wines that are very sweet and consequently very poor in alcohol, the 
copper content is noticeable, up to as much as 0.160 gm. per litre. 

On two occasions when restarting the fermentation of the Albe Mus¬ 
cat which has a high copper content and scarcely 1.2 % of alcohol, half 
the copper disappeared and the alcohol content was quadrupled. There 
is therefore no doubt that the high copper content is due to incomplete 
fermentation. It is, however, impossible under ordinary circumstances to 
have recourse to renewed fermentation, as certain types of wine, should 
be allowed to retain their sweetness. The author has for this reason at¬ 
tempted to bring about a reduction of the copper by using pure potassium 
sulphide ; for this purpose the commercial product, which is a polysul¬ 
phide is unsuitable. 

According to the results obtained, and noting that the presence of 
copper at the rate of 9 mgm. per litre affects the taste, the author makes 
the following suggestions : if at the first sampling or as a result of the well- 
known steel blade test, an excess of copper is observed, the addition of 
an excess of pure potassium sulphide (K s S, 5H 2 0) is adyised at the rate, 
for example, of 15 to 20 gm. per hectolitre, if crystallised, and of 8 to ri gm. 

[*•«3 * 
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of liquid. About a week later, 6 to 8 gm. per hectolitre of metabisulphite 
of potassium should be added to eliminate the sulphuric acid; and the wine 
left for one week and then filtered. This treatment has no effect on the 
characteristic Muscat aroma. 

Any excessive diminution in acidity as a result of the precipitation 
of acid tartrate of potash, may be lectified by adding tartaric acid. 

F. D. 

766 - Administration of the Ecomomic Poison Law in California. — See No. <->79 of 

this Review . 

767 - Distillation Experiments in the Preparation of Otto of Roses (1)* — 1. Gadre, 
S T. (Industrial Chemist to the Government of the United Provinces, India) and 
Mtjkeji B. C. (Chief Chemist, Office of Metallurgical Inspector Jamshedpur), Rose 
Otto from Rose flowers (Rosa Damascena) of the United Provinces, Journal of Indian 
Industries and Labour, Vol. 11 , Pt. I, pp. 86-102 + Tables. Calcutta, Eeb 1022. — 
II. Notes on the Preparation of Otto of Ro^e and Advantages ol Bulganau Method, 
The Cvpms A an cultural Journal , Vol. XVII, Pt. T, pp. 7-S. Nicosia, Jan. 1922. 

I. — Report of comparative experiments made at the Government 
Technical Laboratory, Cawnpore, India, with various types of stills. 
It is worth noting that dowers sent for distillation can apparently be 
stocked undamaged for 3 or 4 days after plucking, if a preservative like 
common salt be used. 

The maximum atmospheric temperature during the period of the expe¬ 
riments was about 108° F and the minimum 78.5° F; the average rela¬ 
tive humidity being 35. 

Genuine samples of Bulgarian 1 otto of rose and virgin otto of rose 
from Anatolia were also obtained for comparison and the constants result¬ 
ing from the different products are compared with some known values of 
ottos from other sources. The optimum yield of otto obtainable from the 
Cawnpore R. damascena was found to be much lower than that in roses 
from Bulgaria etc. 

As regards the evaluation of rose water in terms of otto the author 
gives in detail the method to be adopted for evaluation purposes following 
the lines of determination of the iodine absorption. 

The tabulated results obtained with 11 samples of once-distilled rose 
water from the Indian Essential Oils Co. Cawnpore, prepared by distil¬ 
lation with steam at varying pressures, and the use of native (Dice,) and 
Bulgarian stills indicate that the variation in pressure has apparently 
no influence on the total yield, nor on the quality of the otto. According 
to these results, the native Deg still has given practically .similar results 
to the Bulgarian type. 

It has been ascertained that live steam is unsuitable for otto prepara¬ 
tion. A steam-jacketted still is however recommended as the best pos¬ 
sible, although its practicability on rose fields and with certain grades of 
distillers is considered questionable. 


(1) See R. Sept. 1.921. No. 947. (Ed.) 

- 
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The fourth type of still tested which is both portable and easily work¬ 
ed, was a modification of the Deg with a separate top containing a fairly 
wide leading tube with which a worm condenser could be connected when 
the still was at work. 

II (1). — A detailed description of the Bulgarian system of distil¬ 
lation indicates the advantages oi this method. A copper still, with a 
capacity of about no litres, is employed, with a mush room-shaped head 
connected by a straight inclined tube with a warm condenser placed in a 
tub of water, the ratio being 10 kg. of flowers to 75 litres of water. An 
open fire is used and 10 litres of water are distilled after which the liquid 
in the still late is allowed to cool, is separated from the flowers, made up 
to 75 1. again with cold water and fresh flowers added. This is repeated 
until up to 40 1. has been collected and afterwards distilled, and the 
first 5 1 . set aside to allow the oil to separate. The remaining 35 1 . are 
utilised for distilling a further quantity of flowers. 

Whole flowers are generally used, the petals seldom being treated 
separately. The average yield in 1 kg. per 2000 kg. flowers. 

A comparison is made with the steam still methods adopted in France 
and it appears that when the distillery is conveniently situated as regards 
the cultivated area, results equally satisfactory aie obtained. 

It appears that the best results both as regards quality and yield can 
be secured when : — 

1) the roses are gathered early in the morning and the distillation 
of whole flowers is carried out the same day ; 

2) steam stills are employed in preference to open fires ; 

3) the head and neck of the still are very short and wide. 

Speaking generally the Bulgarian method is recommended for use 

whenever possible. M. L. Y. 


76S - Cost of Milk Production in Maryland, U. S. A. (2).— The Creamery and Milk 
Plant, Monthly , Vol. X, No. C>, pp. 5b and 7 2 ; No. 7, pp. 25-27. Chicago 1921. 

I. — In 84 farms in northern Maryland, inspected in 1921 by the 
United States Department of Agriculture in co-operation with the Univer¬ 
sity of Maryland, the average sale price is 33.2 cents per gallon ; $3.86 
per 100 lb. and $213.13 per cow per year. At an average price of 34.2 
cents per gallon, 48 of the farmers (51 %), failed to make a profit, with all 
feed and labour charges at full current rates. 

The average number of cows on the farms surveyed was 18.? ; the an¬ 
nual production of milk per cow varied from less than 4000 lb. to o'ver 8000 
lb, with an average for all cows cf• 6074 lb. Practically all the milk in 
question was shipped cither to Washington or to Baltimore. 

Of the total cost of production, about one-lialf ($121.38 per cow) 
was for feed 56.6 % of this being for farm produce. 

Grain feed amounted to 2259 lb. per cow per year; 512 lb. of this being 


Industrie! 

DEPENDIN'! 
ON ANIMAS 
PRODUCTS 


(1 ) Notes furnished by the Imperial Institute, Iyondon. (Ed.) 

(2) See R. April 1922, No. 370. {£*£.) 
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grown on the .farm. Hay feed amounted to 1793 lb. } practically all home¬ 
grown. Man labour per cow totalled 291 hours ; horse labour 29 hours. 

II. — According to the investigations made by the Milk Producers 
Dairy Tariff Committee the cost of producing 100 lb. milk in various parts 
of the United States is as follows 


New England 
New York . 
Philadelphia 
Baltimore . 
Ohio .... 
Chicago . . 
California . 


$ 2.85 

» 2.56 

» 3.10 

» 3.12 

» 2.86 

» 2.53 

» 2.60 


Average . , . $ 2.80 


These results were obtained as an average of costs reported by diffe¬ 
rent sections. The method of determination is not identical. The New 
York cost is based upon the Warren formula. For 100 lb. milk, the fol¬ 
lowing are the requirements (in lb) : grain 33.29 + hay 43.3 -f other 
dry forage, 10.8 + silage 92.2 + other succulents 8.3, and labour 3.02 
hours ; the total representing 70 % of net cost for general expenses. 

F. D. 


769 - Dairy Inspection in California. — See No. 679 of this Renew 


770 - Investigation on Lactose Ferments in Cream which has a « Yeasty” Flavour, — 

Hammer, B. W and Cords, W. A (Iowa Agricultuial Experiment Station) in The 
Creamery and Milk Plant Monthly , Vol. X, No. 6, pp. 44-45. Chicago, 1921. 

When cream is sent to the butteries without first passing through 
the refrigerator, it sometimes undergoes fermentation during the journey, 
the nature of which fermentation depends chiefly on the micro-organisms 
it contains and the temperature of the surroundings. One of the most 
frequent of these fermentations in summer is that which produces 
" yeasty ” or “ foamy ” cream. This cream has the characteristic odour 
and flavour of yeast and these pass into the butter; it also becomes 
frothy, and a part of it escapes from the jars. 

The authors proposed to find out whether (1) this fermentation is 
always caused by the same micro-organism; (2) the micro-organisms which 
cause it are only found in cream which has a yeasty task, or likewise per¬ 
vade fresh cream, milk, dairy utensils etc. They obtained the following 
results : 

Uactose ferments were isolated from 21 samples of cream with a yeasty 
flavour, collected in five different States of the Union; from 8 out of 0 
samples of second quality cream collected in Iowa; from 12 out of 72 
samples of sour cream with a normal flavour collected in Iowa ; from 3 
samples of milk (2 from Iowa and 1 from Denmark) ; and from a sample 
of “ matzum J \ 

A comparative examination of the morphological, cultural and bio- 
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chemical characteristics of these 45 lactose ferments was made and led 
the authors to divide them into two types : A, much more frequent, lar¬ 
ger and more rapid than the other, oval or elliptic, with an optimum tem¬ 
perature of 37 0 C ; capable of fermenting various carbohydrates; B, a true 
gelatine liqnefier (whereas A is rarely so). A comparison of these micro¬ 
organisms with those described up to the present, showed that they do not 
correspond exactly with any of the latter ; the authors therefore propose 
to call them respectively Torulci cremoris and T. sphaerica. 

Lactose ferments similar to those which cause the yeasty flavour of 
cream are much more common thaii might be supposed from the quantities 
of cream which undergo this change. The ordinary conditions of cream 
therefore do not favour the development of tins change. 

Besides the presence of the ferment which causes the change and the 
temperature which favours its development, there are other factors which 
cause the yeasty flavour and foam on cream ; they are : the viscosity or 
thickening due to curdling and sufficient to prevent the gases set free 
from escaping rapidly ; the reduced solubility of the gases when the cream 
is exposed to very high temperatures ; the closing of the tin which contains 
it and shaking. Lactose ferments are widespread and it is useless to think 
of suppressing them in cream in order to prevent fermentation. The 
best the small produe r can do at present is to keep the cream at a low 
temperature ; in the case of large quantities, recourse must be had to 
pasteurization. 

F. D. 

771 - Experimental Cheese-Making Institute at Lodi, — Annali dcivistituto sperimen- 
tale di Caseificto di Lodi t Vol. 1, No. 1, pp. 44. 11)22. 

Bv a Decree of 10 th November 1919, the Royal Experimental Cheese- 
making Station of Lodi, was transformed into the “ Autonomous Syndi¬ 
cate of the Experimental Cheese-making Institute The differences 
between these two Institutions are, from the scientific point of view, a 
deeper and wider field for experimental research; and*from the admini¬ 
strative point of view, autonomous control with a Board of Directors as 
the responsible head. 

The Commissariat of Food Supplies granted a sum of r 500 000 lire, 
raised from the “ Obligatory Consortium for the Control of the Butter 
Trade in Mila?~ ” for the initial expenses of this Institute. 

It has been deemed necessary to acquire an agricultural property, on 
which research work will be carried out on the alimentary and physiolo¬ 
gical factors which influence milk production, with a view to explaining 
phenomena of all kinds connected with dairy products. 

The Institute has therefore two fields of action: experimental research, 
and making known the results of new investigations and those already 
made, in order to extend the national milk industry. 

The subjects already treated or tinder investigation include; study 
of the critical temperature at which butter and its substitutes become sol¬ 
uble in acetic acid ; chemical and bacteriological study of “ hay-silage " 

[m-ml 
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research on the bacteria in butter in the district of Lodi (i); research on the 
bacteria in butter kept at a low temperature ; mechanical milking apparatus 
considered from the chemical, bacteriological, technical and economic point 
of view; technological study of the manufacture of Asiago cheese ; 
preliminary experiments for improving the manufacture of Parmesan 
Cheese. b\ L). 

772 - A Good Type of Mixed Cheese: the “ Vittoria” of the Andria School of Agri¬ 
culture (Province of Bari). — Paxtanelu, E. (Director of the Acpricullutal Station of 
Bari) and Vivarelli, E (Director of the Agricultural School of Ancltia), H forma«t?io misto 
Vittoria, La propaganda atrtcola, VoE XIII, Nos. 22-23, pp. 309-31 [, figs. 0 ; No. 2 1, 
pp. 232-236. Bari, Nov. and Dec. 1921. 

For several years the Andria .School of Agriculture has been making 
and marketing successfully a cheese made from mixed milks. This is a 
special device of the School for rendering butter-making possible in Apulia, 
by T using buttermilk in cheese-making. Skimmed cow’s milk is mixed 
with whole ewe,s milk, for the preparation of the so-called “ Vittoria ” 
cheese. % to V 3 of ewe’s milk is added to r part of skimmed milk ; one 
hectolitre of the mixture yields 2 to 3 kg. of excellent butter and 12 to 
15 kg, of cheese. Each cheese weighs about 5 kg. and requires 40 litres 
of skimmed cow’s milk and 19 lites of whole ewe’s milk. This cheese, 
which is similar to Parmesan, may- be used after 6 to 7 months, but does 
not fully ripen until after a y 7 ear. 

The author describes the process in detail: filtration ; heating at 
360.380c; the addition of rennet; breaking the curd; boiling the 
coagulum ; filling the moulds; pressing; salting; ripening. 

The percentage content of “ Vittoria ” Cheese, 6 months and 1 year 
after manufacture from 2 / s cow’s skimmed milk and % ewe’s milk was 
as follows : water 43.27 and 30.6 ; fats 12.52 and 19.08 ; total nitrogen 
4.023 and 3.504; protein nitrogen 3.485 and 3.140 ; soluble ni¬ 
trogenous products 0.538 and 0.364 ; crude proteins 25.14 and 31.qo ; 
albuminoids 21.99 and 19.63 ; free acids (calculated as lactic acid) 
0.839 an d 2*80 ; soluble extract (in the 6 months old cheese) 26.71 ; 
ash 2.425 and 6.10 ; and sodium chloride 6.579 and 4*948. 

In nutritive and digestible qualities the “ Vittoria ” is superior to 
the Roman “ pecorino ** and “ caciocavallo ” ; and it may be* used both 
for the table and as grated cheese. R J). 

773 - Baeteria in Butter (2).— Dalla Torre, O. in Annali delV Islttvfo sperimeMalc di 
CaseiHcw in Lodi , Vol. I, No. 2, pp. 55-70. Eodi, April 1922. 

In order that the improved methods of butter making may be pro- 
perly T followed, the bacterial flora of butter and the various factors which 
influence them must be known. With this object the author has carried 
out at the Experimental Clieesemaking Institute at Eodi, a vseries of expe¬ 
riments with cultures or : 1) agar-agar-lactose ; 2) gelatine-serum; 3) agar- 
agar-serum-peptone, and has noted the following facts. 

fij See No. 773 of this Review {Ed.) 

(2} See R. Itfay-June, 1923, No. 639. {Ed.) 

fm-mj 
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The number of germs contained in 1 gm. of butter varies from a min¬ 
imum of 36 200 to a maximum of 7 360 000. In addition to the usual 
factors which affect the bacterial content of food-products, these great 
differences are due to the different times at which the butter is made, to 
the varioms temperatures, at which the milk has been kept and to the 
length of time it has been left in the receptables before skimming. 

The majority of the microbes observed were always lactic bacteria 
(29 000 to 7 000 000 per gram of butter); among these, the coccus occurred 
most frequently and was the most numerous. Coli aerogcnes were frequent^ 
found, but were rarely plentiful. Gelatine-liquefying bacteria were often 
observed, and sometimes in large numbers. Saccharomyces and torula 
varied from 1000 to 120 000 per gram ; Oidium lactis, due to long 
standing in the receptables for the final skimming, were often noticed 
and 200 to 20 000 of these germs per gram of butter were counted. In 
several samples, the spores of anaerobic bacteria were noticed, but gene¬ 
rally in small numbers. F. D. 

774 - Dairy Products Investigation. Projects Carried on by the Agricultural Expe¬ 
riment Stations in the United States. — Potts, R. e. ill Io'trnal at Dairy Science 

Vol. IV, No 5, pp 41 C>-438. Bnltiinme, 1021. 

The Office of Experiment Stations of the United States Department of 
Agriculture has compiled a booklet of 225 pages setting out the dairy pro¬ 
ducts activities now in progress. The following list has been extracted and 
indicates the various phases in this industry to which special attention 
is given, and this should be useful to experts and suggests opportunities 
for coordination of work and co-operation among workers : — 

List of state agricultural experiment station dairy products 

PROJECTS. 

Chemical studies of dairy products (1). 

1. Study of the properties of pure casein, New York State. 

2. Study of the carbonic acid in milk (Ditto). 

3. Study of the chemistry of butterfat and the effect of food in mo¬ 
difying its chemical and physical character (Massachusetts). 

4. Method for detection of abnormal milk (New York State). 

5. Method for determination of keeping quality of milk (I)itto). 

Nutrition Studies . 

1. Role of dairy products in practical nutrition (Oklahoma), 

2. Food value of various milks for infants and invalids (Maryland). 

3. Nutritive value of milk for children and animals (Vermont). 

4. Minimum quantity of butterfat necessary to produce normal de¬ 
velopment in young growing animals (Oregon). 

Bacteriological studies (2). 

1. Investigations with raw and manufactured dairy products (Mi¬ 
chigan). 


(j) See No. 770 of this Review . (Ed.) 
(2) See No. 773 of this Review, (Ed.) 
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2. Influence of barn conditions on the germ content of milk (Illinois). 

3. Species of bacteria found in dairy utensils (Cornell, N. Y.). 

4. Important factors in the production of sanitary milk and means 
and methods of milk testing (New York State). 

5. Bacteriological examinations of certified milk (California). 

6. Study of the true accuracy of bacterial counts as made from milk 
(New York State). 

7. Determination of the bacterial content of milk by a rapid method 
(little plate) (Wisconsin). 

8. Bacteria content of milk from milking to cooling (S. Carolina). 

9. Studies on cooling of milk in relation to its bacterial quality (New 
York State). 

10. High acid organisms found in American milk (Iowa). 

11. Acid production and the rate of growth of the lactic acid organisms 
in the sowing of milk (New York State). 

12. Studies ou bacterial flavour and odour of milk. 

13. Study of the Torula forms causing yeasty fermentation in cream 
(Iowa). 

14. Effect of preservatives on the bacteria in milk (Pennsylvania). 

15. Use of available chlorine as a germicide in milk and milk products 
(Arkansas). 

16. Bacteriology of butter (Oklahoma). 

17. Chemical and bacteriological study of the keeping qualities of 
butter (Indiana). 

18. Study of the development of moulds on butter (California). 

19. Study of the types of organisms present and multiplying in cot¬ 
tage cheese (Idaho). 

20. Studies on the relation between the bacterial flora of good quality 
cheese and of good quality milk (New York State). 

21. Studies of the compounds in cheese and the changes which occur 
under the influence of certain classes of bacteria (Ditto). 

22. Chemical and bacteriological studies of ice cream (Indiana). 

Studies of butter and butter making. 

1. Influence of acidity of cream in flavour and keeping qualities of 
butter (Iowa). 

2. Neutralisation of acidity of cream for butter making (Oregon). 

3. Effect of neutralisation on the quantity of butter (N. Y. Cornell). 

4. Chemistry of churning (1) (Missouri). 

5. Causes of difficult churning (Washington). 

6. Factors influencing quality of butter (Oklahoma). 

7. Study of Californian butter at the Davis and San Francisco markets 
(California). 

8. Comparison of creamery and market weights of butter (Wisconsin). 

9. Study of dairy records (Cornell N. Y.). 

10. Constructional improvements of creameries (N. Carolina). 


U) See No. / 73 of this Review.-(Ed.) 

[m 
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11. Keeping qualities of butter (Michigan). 

12. Keeping qualities of butter in storage as affected hy churning 
methods. 

13. Chemical and bacteriological study of the keeping qualities of 
butter (Indiana). 

14. Stud}^ of mould development on butter (California). 

15. Scoring contests of commercial butter (Idaho). 

16. Bacteriology of butter (Oklahoma) 

Studies 0/ cheese and cheese-making (1). 

1. Mountain cheese work (North Carolina). 

2. Making cheese (North Carolina). 

3. Cheese investigations (Wisconsin). 

4. A study of the manufacture of cheese and whey (California). 

5. Studies of the compounds in cheese and their changes under the 
influence of certain classes of bacteria (New York State). 

6. Factors concerned in the coagulation of milk by heat (Wisconsin). 

7. Yield of cheese from milk high and low in fat (Wisconsin). 

*8. Pasteurization of milk for cheese making (New York Cornell). 

9. The effect of clarifying milk for making Cheddar cheese (New York 
Cornell). 

10. Studies in cheese making. Effect of temperature of cooking 
on texture of cheese ; effect of amount of rennet or pepsin on rapidity 
of curing cheese ; the possibility of curing cheese in Oklahoma factories ; 
controlling factors in proper handling and marketing of cheese in Okla¬ 
homa (Oklahoma). 

11. The effect of separating temperatures on the loss of fat in sepa¬ 
rated whey (Oregon). 

12. A study of the control of mould development in cheese-curing 
rooms (California). 

13. The use of Bacillus bulgaricus starter for controlling gassy milk 
in the manufacture of Cheddar cheese (California). 

14. The effect of washing curd on the yield and quality of Cheddar 
cheese (N. Y. Cornell). 


(1) Of. Sammis, J. L., Cottage Cheese and Buttermilk Cheese : Their Manufacture and 
Sale (Wisconsin Agvic. Expt . Stn. Bull. 31 5, pp. 16, figs. S. Madison, 1020). 

Bixemberger, H. B., Cold storage of cottage and other soft curd cheeses, Vermont Agric, 

Stn. Bull. 213, pp. 2. Burlington, 1919. 

Baird, K. S. } Neuchatel Cheese, California Agric. Expt. Stn. Ciicular 207, pp. 4, figs. 2, 
Berkely 1919. — Brief rules for the use of home manufacturers. It is stated that although 
goats’ milk is preferable, a good quality Neuchatel cheese is obtainable with cow’s milk. Seeing 
that the outlay is small, this industry should prove profitable to cowkeepers who can thus 
utilise the unsold milk during the productive season. 

Moreey, L. W.. Cheese Making under Missouri Conditions, University of Missouri , Agric . 
College, Agnc. Expt. Stn. Bull. 164, pp. 39-40. Columbia, 1910. Study of the ripening pro¬ 
cess in cheese. An experiment is made by ripening in carbon dioxide, moulds are thus pre¬ 
vented. The author-considers tha t this method should serve to solve the problem of keeping 
small cheeses. {Ed.) 

[mj 
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15. The use of pepsin as a substitute for rennet in the manufacture 
of California (granular) and Cheddar cheese (California). 

16. Studies in the manufacture of Swiss cheese in vats. (Oregon). 

17. The manufacture of Camembert, Swiss, and albumin cheeses 
(N. Y. Cornell). 

18. Cheese making (Cottage, Neufchatel, whey, Romano, etc.). 

A study of the practice of cheese making with vSpeeial reference to the 
manufacture of foreign cheese (Vermont). 

19. Relation of moisture and acidity to keeping quality of Neuf¬ 
chatel and cream cheeses (N. Y. Cornell). 

20. The manufacture of cottage cheese from a mixture of skim milk 
using Bacillus bulqaricns starter for curdling the milk (California). 

21. The manufacture of a skim milk cheese that-dll keep (S. Dakota). 

Cream production studies. 

1. A study of some factors affecting the texture of the cream (Ca¬ 
lifornia). 

2. Losses in farm skimming of cream (North Carolina). 

3. Factors affecting the efficiency of hand separators and causes 
of variation in cream tests (Nebraska). 

4. A study of the efficienc3 T of the various cream cooling tanks 
(Nebraska), 

5. Cream routes (North Carolina). 

6. An investigation regarding the whipping of cream (Washington). 

Ice cream studies . 

1. Ice cream investigations (Kansas). 

2. Studies in ice cream making (Oklahoma). 

3. Commercial ice cream making (Oklahoma). 

4. Testing ice cream for butter fat. A comparison of various acids 
as to time required, case of manipulation, character and accuracy of test; 
comparison of different ingredients upon character of test, such as sugar, ‘ 
gelatin, gum, tragacanth, and ice cream powder, fruits, eggs, and colon 
material; influence of method of obtaining samples, time cream ha^s 
been packed and manner of packing ; comparison of results with cream 
and milk bottles ; effect of emulsifying and homogenising upon euA,e 
with which tests may be made (Oklahoma). 

5. Chemical and bacteriological studies of ice cream (Indiana). 

6 . A study of the factors affecting swell in ice cream (California). 

7. Factors affecting the formation of ice crystals in ice cream (N. Y. 
Cornell). 

8. Fillers in the manufacture of ice cream (Washington). 

Studies of milk secretion , composition and supply. 

1. An investigation of physiological and chemical changes taking 
place within the mammary gland during secretion (Maryland). 

2. Certain problems relating to the biochemistry of milk formation 
in the udder (New York State). 

3. Milk secretion studies, using condemned tubercular cattle, The 
study of the source of milk solids (Vermont). 

[U4] 
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4. Synthetic capacity of the mammary gland (Wisconsin). 

5. Feeding galactose to dairy cattle (Delaware). 

6. The influence of barley on the milk secretion of cows (California) (1). 

7. Investigations into causes of variation in milk and fat production. 
Effect of individuality of cows upon milk and fat yields. Influence of 
alimentary carbohydrates on the yield and composition of milk. Effect 
of proteins from restricted sources 011 the 3d eld and composition of milk 
(Iowa) (2). 

8. Factors influencing or affecting the chemical and physical properties 
of milk (Missouri) 

9. Analysis of milk records. To determine the age changes and the 
duration between total solids-not-fat and milk production, per cent fat, 
and butter fat (Maine). 

10. Factors influencing the composition of milk ; the influence of the 
plane of nutritionpf the cow (Missouri). 

11. A stud3 T of the composition of milk and fat — as affected hy 
feeds, from different breeds of cows, and with reference to the natural 
quantitative relationship existing between the various constituents of milk 
(Ohio). 

12 Study of the chemistry of butter fat and the effect of food in mo* 
difying its chemical and physical character (Massachussets). 

13. The effect of peanut meal when fed to dairy cows on the quali¬ 
ties of the butter fat, and methods by which this feed may be fed without 
undesirable effects (Georgia). 

14. Study of carbonic acid in milk (New York State). 

15. Carbonic acid in milk under various conditions after being drawn 
from the udder, and carbonic acid content as a basis for distinguishing 
between heated and unheated milk (New York State). 

16. Carbonic acid and carbonates in the udder (New York State) (3). 

17. Acidity of fresh milk (N. Y. Cornell). 

18. Conditions affecting hydrogen-ion concentration in milk (New York 
State). 


(1) Woud, F. W, The Influence of Barley on the Milk Secretion of Cows, Caliionium A^r 
Exp. Station, Bulletin 305, pp. 3>5-331. Berkely, t<)io 

Complete data on: Quantity and nature of feeds, live weight, amount of milk and butter, 
obtained : 1) from a cow (half-breed Holstein), for 1 milkings, the only grain fed being barley, 
and for 2 milkings when a mixtuie of grains was fed ; 2) from & pure bred Jersey for .1 milk 
kings, for each milking, barley the only grain fed : 3) from another pure bred Jeisey for 
2 milkings, when a mixture of grain was used and 1 milking using barley only. The results 
are compared with those for 15 other cows fed for short periods (usually 5 weeks) on barley 
with intervening periods of mixed grain. 

As a rule, the barley feed was followed by the highest milk production, but this should 
not be attributed to the particular qualities of the barley, but rather to the fact that cows 
often consume a larger amount of barley than of the mixed grain. Consequently the idea 
held by certain cowkeepers that barley tends to dry the mucous membrane unfounded, 

(2) See No. 745 of this Review . {Ed.) 

(3) See R. Dec. 1921, No. 1282. {Ed.) * 
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19. Acid production and the rate of growth of the lactic acid organism 
in the souring of milk (New York State). 

20. Investigation in the eradication of onion flavors from milk (North 
Carolina). 

21. The enzymes of milk and their relation to abnormal flavors 
(Montana). 

22. The toxicity of milk. 

23. Effect of diseases in the cow on milk (Michigan). 

24. Study of city milk supply (N. Y. Cornell), 

25. Studies on method of controlling and standardising the quality 
of market milk (New York State). 

26. Study in the quality of milk (Oregon). 

27. Tests for pasteurised milk (Wisconsin). 

28. Studies of minor factors in market milk distribution (Michigan). 

29. A stud}^ of the milk and cream supply furnished to the Univer¬ 
sity Farm Creamery, with the object of working out a system of grading 
and paying for quality (California). 

30. The marketing of dairy products, in Oklahoma. To ascertain 
general prices of butter fat, of milk and cream in all sections of the State 
at four periods of the year. The kind of market available ; amount of 
butter fat, milk or cream offered for sale at centres in all sections of 
the State, methods of marketing, and form in which butter fat is maiketed ; 
frequency of market and the factors determining prices (Oklahoma). 

31. Shipments of dairy products in New York State (N. Y. Cornell). 

32. The production, handling and marketing of milk and the making 
of butter under tropical conditions. Dairying in the tropics (Porto Rico), 

Ski dies in milk testing (1). 

1. Official dairy testing (N. Dakota, Washington). 

2. Advanced registry testing (Virginia). 

3. Comparison of fat tests made by cow testing associations and local 
creamery (N. Y. Cornell). 

4. Composite versus one day testing of milk samples (North Carolina). 

Studies of cost of milk production and accounting (2). 


(1) Cf. E. C. Woorhies, Cow testing Associations in California, California University 
Agr. Exp. Station, Bulletin 314* PP- I 57 ~i 93 » figs. 10. Manhattan, 1290, 

Pitch, J. B. and Atkinson F. W., Rules for Testing Dairy Cows for advanced 
Registration, Kansas Agric. Exp, Siat., Circular 82, pp. 12, fig, x. Manhattan, 1920. 

(2) See Review Jan. 1920, No. 115; Review April 1932, No. 490. The following 
references are available on this subject: Pearson, P. A., The Seasonal Cost of Milk 
Production, Illinois Agr. Exp. Stat. Bulletin 224, pp. 3-18, figs. r. Urfoana, 1010, Ob¬ 
servations were made, monthly as to the variation in the net cost of milk (sold crude on the 
Chicago market) for 18 stations. During the period, viz, the years ending June 30,1915 
and June 30, 1916, the total stock is estimated as follows : 107 cows, 19 bulls, 334 a-Ives, 
with a sale of 3047 lb. ot milk. Two bookkeeping systems are adopted : one based on the 
stock as a whole, the other on the cows only (including the necessary bulls). In the latter 
system, the cows are graded in accordance with the value of the calf at birth ; the cost of 
calving is debited to the cow. In the calculations, the interest is distributed uniformly for 
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1. Cost of milk production (Connecticut (Storrs), N. Dakota Ohio) (1). 

2. Cost of milk production in Nebraska (Nebraska). 


the whole year, but the remainder of the entries etc., for items impossible to estimate each 
month, were distributed according to the quantity of milk produced. During the winter 
season (November to April), the milk obtained amounted to 57 % of the total. In the fol¬ 
lowing table a resume of the more important figures is given. The author explains how 
sale cost can be determined on these figures ; the decrease in return from pasture is also 
discussed. 


Variation , during the si\ months period (summer and winter) of amount of manual labour , and 
feeds necessary to obtain 100 lb. of milk and the total net returns m relation to the net 
return at 100. 


Tenio 

For all the bulls 

1 

For bulls and cows 


Manual labour 

Grain 

Hay 

Other fodder 

Silage 

% Net cost 

Manual labor 

Grain 

Hay 

Other fodder 

Silage 

% uet cost 


hours 

lb 

lb 

lb 

lb 

lb 

hours 

lb 

bl 

lb 

lb 

lb 

November-April ) 

1.14 

53.9 

67.8 

60.5 

233 

106 

5*33 

43*9 

53 

42.I 

183 

86.3 

May-October. . . 

1.26 

22.8 

l8.8 

6.1 

149 

8l 

4*75 

17.6 

14.2 

4*3 

1*5 

6X.9 

Whole year . • • 

5*74 

4O.7 

46.6 

37*4 

197 

97*9 

5.06 

32-4 

36.4 

25*9 

154 

77-8 

i 


Cost of Producing Dairy Products. Minnesota Agric. Exp. Sto . Report 1919, pp. 42r. 
St. Paul 1920. According to figures furnished by 6 Control Societies for milk production 
(1635 cows giving an average production of 300 6 lb. of milk and 114 lb. of butter) it may 
be concluded that for 100 lb. of milk the following is requiicd : 17.3 lb. grain + 41.5 coarse 
feed 89 lb. silage and 60 days on pasture. 

App, E. A., Study of the Cost of Milk Production, New Jersey , Agr. Exp . Slat , Report , 
1919, p. 399. New Biunswick, 1020. According to the cost in 19x8, the upkeep cost for 
x cow per year is estimated at $27.69, the returns amount to 7.21 cents per quart. 

(2) How to determine the Cost of Milk, Monthly Bulletin, Ohio Agr. Exp . Station , 
Vol. Ill, No. 12, pp. 363-366; Vol. IV, No. 1, pp. 17-21, figs 1, 1919. Book-keeping 
model for use of milch cow stock raiser, followed by a summary of the cost price of milk, 
collected from 33 stations in Ohio, All the expenses, except for feeds and manual labour, 
are quoted in % of the value of the cow, considered as of ordinary, not pure breed. The total 
percentage amounts to 27-8 %, and when added to the cost of horse labour per cow (for milk 
transport etc.), it may be regarded as the equivalent of the value of the meat and 9 tons of 
farmyard manure obtained through the cow annually. As a rule, a cow remains 187 days 
out of the year in the meadow, but.during this period, receives supplementary feeds. The 
cost price of equal weight in milk is estimated on the assumption that the cow is fed exclu¬ 
sively in the meadow for 5 months, beginning towards mid May and only given other feeds 
daring the other 7 months. 

Bram the figures obtained from 33 Stations in Ohio, it appears that during winter the 
outgoings, without equivalent returns for the production of 100 lb, of milk are: 44 lb. grain 
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3. Procuring data relative to the cost of producing market milk 
(Michigan) (1). 

4. Cost of milk production and daily farm organisation (Wash¬ 
ington). 

5. Cost of milk from forced versus average dairy condition cows 
(Maryland). 

6. Records of production, cost of feeding, and cost of milk produc¬ 
tion in tests of advanced registry of dairy cows. To secure records of 
production of registered dairy cows in Oklahoma ; to secure feed records 
and methods of feeding dairy cows when under official test; to determine 
the cost of feeding test cows in Oklahoma ; to determine cost of produc¬ 
tion of milk in tests of advanced registry to owners or breeders of dairy 
cows (Oklahoma). 

7. Cost of producing dairy products (Minnesota). 

8. Method and cost of distributing milk, with special reference to 
Oakland, Alameda, and Berkeley, California. 

9. A study of the cost of the production of milk for the city supply 
and of butter fat for the creamery (Illinois). 

10. Dairy farm organisation and cost of milk production (Wash¬ 
ington). 

Dairy products activities of the dairy marketing division of the 

BUREAU of MARKETS OF THE UNITED STATES DEPARTMENT OP 

ACxRicueture (Por the year 1919-1920 and 1921). 

Investinational activities . 

Methods and cost of marketing dairy products. 

1. Methods of butter marketing by wholesalers and jobbers. 

2. Methods of cheese marketing by wholesalers and jobbers. 

3. Methods and costs of supplying cities with market milk and cream. 

4. Methods of marketing cottage cheese by manufacturers and re¬ 
tailers. 


4- 159 lb. silage + 43 lb, hay f 31 lb. forage 4 - 22 lb. .straw etc. 4 m hours labour. When 
on pasture, X 13.6 days for pasture -f 7-3 hours labour 

Gr\t>y R. J. and Btjgby, M. 0 ., Dairy Pioduction in Ohio, Ohio J r, h vf>t. Sin hull. 
334 > PP- 5 ° t )" 54 I > fig*- 3 - Wooster, 1919- — Continuation of preceding studies with the 
same 33 stations, including S\ accounts per year (1010-15). Results shew that during winter 
the average quantity of feed and labour required each year pel cow is as follows (in lb.) : 
grain 696 lb. 4 * silage 2255 lb. hay 663 lb 4 * forage ^03 4- green fomgc 220 4- pasture 
1S7.2 days ; manual labour 162 hours 4 - horse labour 26.8 hours. The feeds represent 54 % 
net cost of milk; the labour 2 8 °o; other expenses 18 %. The average cost apart from feeds 
and labour estimated regarding the value of the cows as equal to $69.70 is : rent of land 
and buildings 8.1 ; equipment 3; interest, insurance, taxes, etc. 6.3; mount rate 2,5*, depre¬ 
ciation 3.5, etc. 4.3; total 27.7 % In Bull. 501, l T . S. Dept, of At'r. using the same method, 
an estimated total of 27.9 % is given. 

The manure obtained is stated as being, on an average per cow annually : — nitrogenous 

im 
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5. Plan of organisation and functions performed by producers* 
dairy marketing organisations. 

Market grades and standard < for dairy products. 

1. Market grades and standards for creamery butter. 

2. Market grades and standards for American (Cheddar) cheese. 

3. Market grades and standards for cream. 

4. Market grades and standards for market milk. 

5. Market grades and standards for Swiss and brick cheese. 

Research activities of the dairy division of the bureau of animat 

INDUSTRY OF THE UNITED STATES DEPARTMENT OF AGRTCUTTURE 
(For the year 1919-20 and IQ21). 

Dairy research laboratory. 

1. Eacteria concerned in the ripening of Swiss cheese. 

2. Utilisation of lactose by fermentation. 

3. Physiology, taxonomy and origin of the streptococci occurring 
in milk. 

4. Manufacture and lipening of Roquefort cheese. 

5. Manufacture and ripening of Camembert cheese. 

6. Factors influencing texture of ice cream. 

7. Utilisation of whey for feeding purposes. 

8. The precursors in the blood of milk proteins. 

9. Bacteria concerned in the deterioration of condensed milk. 

10. Influence of calcium and phosphorus deficieiK^ on milk yield. 

11. Factors influencing viscosity of condensed milk. 

12. Methods of improving hand separator cream. 

13. The manufacture and curing of the hard Italian cheeses. 

14. The utilisation of the albumen of whey. 

15. Bacteria surviving sterilisation in evaporated milk. 

16. Factors influencing the coagulation of evaporated milk in steri¬ 
lisation. 


.substances 4 7 -* lb. ; phosphates 19.5 lb. ; potash 35.6 lb. The mean annual production of 
milk was : 266c) lb. ; butter 115- N lb. 

The return for meat, manure, and milk amounted to $124.62 per cow per annum 
while the outgoings came to $08 55. The net cost was $1.30 per 100 lb. or $2.87 per quin¬ 
tal not including expenses of management. In 1918 these were estimated at $1.78 to 2.61 
per 100 lb. The co^t of milk may vary from $2.76 to 4 5 per too lb, 

(r) Riddee, F, T,, Michigan At*r. Esp Station Quarterly Bull., Vol. 3, No. 2, pp. 45-46, 
East Tansing, 1920. E01 production of too lb. of milk, the following requirements are 

considered necessary {taken from a study of the net cost of milk in 225 stations (3370 cows) 
In 9 Counties in Michigan) : — grain 11 lb. -j- purchased feeds 15.6 lb. -f hay 31.1 lb. ; 
other dry forage 15.9 lb. ; other succulent forage (purchased) 7 lb. ; maize silage 114,5 lb. 
litter 12.8 lb.; pasture 7 weeks ; manual labour 4.93 hours ; hoise labour 0,2 hours. Other 
expenses amount to 2 7.7 % of the cost of feeds plus the cost of labour. In these accounts the 
meat and manure values etc. are not included nor the expenses of management. The net 
return per month is calculated, by taking the mean annual price at xoo. (Eel.) 


imj 
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17. The cause and control of sandiness in ice cream. 

18. The cause and control of deterioration in milk powder. 

19. Seasonal variation in milk for evaporating. 

20. The influence of salts on the growth of bacteria. 

21. Chemical and physical changes in milk coagulation. 

Market milk section. 

1. Dairy sanitation : 

Sanitary surveys are made of milk supplies in various cities at the 
request of local officials. 

2. Milk plant management: 

Studies are made of methods and costs of the various operations 
entailed in the handling and delivery of milk in cities. 

Special studies are made of some of the various specific problems 
the milk-plant manager meets. 

3. Methods of cleaning milking machines (1) : 

Studies as to the best methods of cleaning milking machines. 

4. Milk transportation : 

Studies as to the best methods of transporting milk to the city with 
the least possible amount of loss from spoilage. 

5. Special studies : 

Special studies of the various properties of milk products, such as 
whipping quality of cream, etc. 

6. Studies in the Unit Requirements for Producing Milk (2) : 
Studies conducted for two years in each of seven different States. 

Dairy extension section . 

a) Projects in cow testing association investigations : 

1. Influence of production on income over cost of feed. 

2. Relation of production to returns on $1.00 expended for feed. 

3. Relation of production to feed cost per pound of butterfat. 

4. Relation of production to feed cost per 100 pounds of milk. 

5. Production as influenced by date of freshening. 

6. Influence of size within the breed. 

7. Effect of location. 

8. Length of time large producers remain in the service, as compared 
with production period of low producers. 

9. Decrease in production as lactation period progresses. 

10. The cow as an economical producer of human food. 


(i) CL M. J. Thompson, Observations on Making Machine, Apic. Exp . Station Uni¬ 
versity of Minnesota , Report Dulu Substation, 1918-19, pp. 25, 1920. 

(2} Eabour used in Bottling Milk, V. S. Department of Apiculture, Bureau of Animal 
Industries Milk Plant Letter 81, 1920; Milk Plant Letter 86, 1921.— With lever worked 
machines an average of 768 bottles an hour can be filled and sealed by one man. 

Eabour used in Washing Bottles, V. S. Dept, of Apiculture, Bureau of Animal In¬ 
dustries, Milk Plant Letter 83, 1921. {Ed.) 

■ £H<] 
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11. Increased production due to testing done by the association. 

12. Relation between profit and the feeding of silage. 

13. Relation between profit and the feeding of legumes. 

14. The feeding of timothy. 

15. Influence of pasture. 

16. Summer dairying. 

17. Daughters of purebred sires compared with the dams of the 
daughters. 

18. Influence of age on production. 

19. Production of milk and butterfat in relation to the butterfat test. 

20. Variation in butterfat test due to season. 

21. Variation in butterfat test due to point of lactation period, 

22. Percentage of cows that fall below 3.25 per cent in the test. 

23. Percentage of herds that test less than 3.25 per cent butterfat. 

24. The tester and his work. 

b) Investigations and study of co-operative butt associations. 

1. Problems connected with methods of organisation and development. 

2. Study of the relative cost of bull service before and after 
organising. 

3. Studies of the results of the use of better bulls on herds belong¬ 
ing to members of bull associations. 

4. vStudy and investigation of the problems and methods of handling 
vicious and unruly bulls as affecting the bull association organisations. 

5. Study of the abortion disease as affecting bull association orga¬ 
nisations. 

c) Study of cheese and cheese making. 

1. Mountain cheese work in mountains of the south. 

2. Studies and problems involved in the introduction of Swiss and 
other foreign cheeses into commercial factories. 

Dairy Division experiment farm. 

x. Effects of the various feeds and constituents of feed upon the* ani¬ 
mal body, upon growth, and upon the yield and composition of milk, 
and to find out the relative values of feeds for dairy production. 

2. Effect of regular versus irregular milking. 

3. Effect of milking two, three and four times per day. 

4. Effect of keeping cows in stanchions versus box stalls. 

5. Peed cost of raising heifers. 

6. Raising calves on milk substitutes. 

7. Feeding sweet potato meal to dairy cows. 

8. Growing crops for the silo. 

Breeding experiments (dairy cattle). 

1. Comparing line breeding with the mating of unrelated animals ; 
comparing in-breeding with the mating of unrelated animals, as a means 
of fixing high production in dairy cattle ; also the effect of these methods 
of breeding on constitution, fertility and type. 

[m] 
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2. An attempt to fix prepotency for high production by continued 
use of sires that have shown the ability to get high producing daughters, 
for generation after generation. 

3. Statistical study of the effect of methods of breeding on production, 
from advanced register and register of merit data. 

Dairy manufacturing Section . 

I, 2, 3, 4, 5, 6. — Study of costs of butter manufacture, condensed 
milk, Camembert, Roquefort, and Swiss cheeses etc. 

7, 8, 9, 10. — Study of the losses in milk and cheese manufactures. 

II. Study of cream problems. 

Miscellaneous . 

1. Collection of dairy statistics relative to the milk industry, charting 
data and interpretation of statistics. 

2, 3, 4. — Experiments in temperature control in dairy manufac¬ 
ture ; control of humidity, and heat transmission. 

5. Refrigeration. E. D. 

775 - Unusual Odour of Wholesome Meat on the Refrigerator, — Mascheroni, e., 

in II Nuovo Ercolani, Year XXVII, No. 5, pp. 76-77. Tuiin, Mar. 15, 1022. 

The author has observed that wholesome beef and pork kept for se¬ 
veral days in a refrigerator close to receptacles used to preserve oranges, 
resulted in a pronounced orange odour (especially the fatty portion), and 
occasionally in a bitter taste which rendered the meat uneatable. 

The skin of the orange containing the essential oil (which possesses 
a very bitter terpene) cracks with the cold, setting free an essence which 
is easily absorbed by the organic liquid of the meat and especially of the 
fat, resulting in the odour and taste described above. F. D. 

776 - The Preservation of Forage by Means of Electrie Current, — Rapport present6 

par Vadministration Centrals des Etablissements fedtraux d'cssais el d’analyses a^ri coles 

de Liebefeld pres Berne. April 4, 1922, pp. i-S. 

The advantages of the electric current method of preserving fmsb 
forage as compared with other processes snch as ensilage and drying, are 
said to be the following : less loss of nutritive substances; reduction of 
labour; possibility of a better division of work, minimum expenditure 
of electric energy ; the possibility of applying the process to the most va¬ 
ried agricultural undertakings and the preservation of all kinds of forage 
plants including those rich in protein substance; the forage can be carried 
in any weather and in any quantity; the work can easily be interrupted; 
good results are obtained by feeding this forage to dairy cows without 
affecting the quality of their milk; the electric current destroys all organic 
life in the mass of forage ; the machines made by Derlikox, the sole agent 
for this process in Switzerland, use only 1.3 to 2.0 kwh, for one hundred 
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kilogrammes of green forage, whereas the inventor calculated that from 
2.5 to 2.8 kwh. would be required. 

Electric ensilage, as far as is known at present, appears to be carried 
out in the following manner: the forage as soon as it is mown is cut up 
and put in the desired quantity into a silo of reinforced concrete. The 
forage mass rests between two electrodes and offers resistance to the elec¬ 
tric current which heats it up to 50° C ; the passage of the current is said 
to kill the plant cells and the bacteria in the forage. 

During the autumn of 1921, Messrs Derlikon carried out experiments 
at Diebefeld using a silo divided into three cases. The total cubage 
of 40.99 cub. m. was divided as follows : 


Case A.14.0S cub, m. 

» B.12.93 cub. m. 

» C.13-98 cub. ra. 


A three-phase electric current of 500 volts and 50 periods was employed. 

The questions to be considered were 4 in number. 

1) The possibility of the general use of the electric silage process 
in comparison with the ordinary method, especially as regards labour and 
division of work . 

2) The net cost of the preserved forage and the losses entailed dur¬ 
ing the operations. 

3) The appearance and quality of the preserved forage. 

4) The use of this forage by milch cows. 

Equal quantities of grass of the same origin and identical botanical 
composition were preserved by the two silage processes. The two kinds 
of silage were fed to the same cattle, and in order to render the experiments 
more complete, the Liebefeld Federal Institute of Dairy Industry analysed 
the cheeses in order to ascertain whether the milk given by cows fed on 
electrically preserved forage was suitable for cheese-making. 

The results obtained proved that electric ensilage has some advantages 
over the ordinary process, for it not only decreases the relative and abso¬ 
lute cost of labour, but requires no special knowledge on the part of the 
Staff. The chief advantage, however, is the better distribution of labour. 

The chief obstacle to the general adoption of the new system is the pre¬ 
sent high cost of the plant and of the electric force required which is 
5.7 kwh. per 100 kg., a figure exceeding the maximum estimated by 
the inventor. 

Electrically preserved forage was taken from the silo between De¬ 
cember 27, 1921 and January 15, 1922 and was found equal in quality to 
the ordinary product. It has, however, been noticed that the keeping 
qualities of electrically preserved silage, when once the pressure has, been 
removed are inferior to those of silage made in the usual manner. The 
differences in the colour, taste and smell of the successive layers of electric¬ 
ally prepared silage are much more marked than in the case of ordinary 
silage which explains the preference or aversion shown by the animals to 

[m] 
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forage taken from different strata. The appearance of electrically pre¬ 
served forage is unattractive. 

The annexed Table shows the content in nutritive substances of 
electrically preserved forage and ordinary silage respectively. 

The results of the chemical analysis were taken as a basis for the cal¬ 
culation of the daily ration of the milch cows. A group of 4 animals were 
used, all of which were in the decreasing phase of the lactation period. 
The experiment lasted from the evening of December 5, 1921 to the morn¬ 
ing of January 27, 1922. The live-weight of the cows remained practically 
stationary throughout the experiment, as also the milk secretion. 
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Note . Bs represents the layers of electrically prepared forage and Sg those of forage 
made in the ordinary way. 


It was not possible to make experiments with ai^ other kind of animal, 
or to discover the effect of the new forage upon the production of any 
other substance than milk. 

The animals did not show much appetite for certain layers of elec¬ 
trically preserved forage although they always ate readily silage prepared 
by the ordinary method. 

No ill effects or disturbances of the general health of the cows were 
however, noticeable during the experiment. 

It may further be stated that the general and approximate nutritive 
value of 1 kg. of hay was equal in round figures to that of 2 kg. of ordi¬ 
nary silage and of 4 kg. of electrically prepared silage. 

To sum up, the conclusions to be drawn from the first experiments 
are as follows: although the hopes of the advocates of the new process 
were realised to a certain extent, the high cost of the electric method is 
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not in proportion to the advantages to be derived from it. Further, 
the forage does not keep well, and its general appearance, the losses during 
preservation, and the amount of electrical energy consumed do not tally 
with the statements made by its advocates. This remark also applies 
to the bacteriological properties of the forage. 

This report makes it clear that exhaustive researches and very careful 
experiments are necessary before it will be possible to arrive at any de¬ 
finite conclusion regarding the practical value of the new process of pre¬ 
serving forage by electricity. E. P. 
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DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS 

777 - Fungi in Catalonia, Spain. — Fernandez, XioRRfo, B., in Bold in de la Real Sociedad 
Espanola de Historia Natural, Vol. XXII, No. 4, pp. 200-204. Madrid, Apr. 20, 1922. 

In addition to the various species of micromycetes, mostly parasites 
of cultivated plants which have been already recorded for the Catalan 
flora, a further list has been made including other species found between 
1912 and 1921 in different districts of Catalonia, 

These species are not only new for this region, but they are to a cer¬ 
tain degree, new also to Spain, and to the Iberian Peninsular. 

Uromyces Pisi (Pers.) De Bary, although previously observed in Cat¬ 
alonia, has been observed for the first time as host for the leaves of 
Pisum sativum. 

Ustilago Panici-miliacei (Pers.) Wint, on the panicles of Panicuni 
miliaceum , is a fungus new to Spain. 

Although Exoascus deformans (Berk.) Fuck, is probably very widely 
spread throughout Spain, it has, according to the author, never been 
notified in Catalonia. At the present time it has been observed on the 
leaves of Amygdalus communis. 

In Pedralbes (Catalonia), Uncinula necator (Schw.) Burr, has been 
observed on the leaves and fruits of Vitis vinifera . This is the second time 
it has been noted in Spain; this ascophore was found for the first time in 
Seville (Andalusia). 

Podosphaera tridaciyla (Wallr.) De Bary. found recently on the leaves 
of Pmnus Armeniaca has not previously been recorded in Spain. Sep- 
toria Lycopersici Speg. var. europaea Br. and Cerv. on leaves of Lycofier- 
sicum esculentum and Sept. Petroselini Desm. var. Apii Br. and Cav., 
host of leaves of Apium gravealens , are also newly recorded species for 
Spain. q 'jy 

778 - The Mechanism of the Parasitic Action of Penicillium gt&uctttn and of 
Mucor stolon if er, — Nobecourt, P.,in Comptes Rendus hebdotmdaires des stances 
de I'Acadimie des Sciences , First Half-year 1922, Vol. ClyXXIV, No. 26, pp. 1720-1722. 
Paris, 1922. 

Penicillium glaucum hk. and Mucor stolonifer Ehrb. are two very 
common saprophytes living on a great variety of substances; these 
fungi ate also sometimes found parasitic on a certain number of ripe or 
green fruits which they cause to rot more or less rapidly. 

fw-m] 
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The author decided to ascertain the means by which the parasites 
produced the changes he had observed in the infected fruit. 

He therefore inoculated fruits with spores from pure cultures of 
Penicillium and of Mucor . The rot spread with rapidity around the point 
of inoculation varying according to the kind of fruit inoculated. Tomatoes 
even when green are very quickly attacked by M. stolonifer and more 
slowly by P. glaucum ; pears are, very susceptible to M. stolonifer , 
while apples are most easily infested by P. glaucum . 

When the fruits were completely rotten, the author took great care 
to prove that their condition was due to the fungus with which they had 
been inoculated. 

The fruits aftei inoculation become more or less soft, and their disor¬ 
ganised tissues lost all cohesion owing to the dissolution of the middle 
lamellae connecting the cells. Microscopic examination shows the 
shrunken, granular, opaque protoplasm to be dead. 

The juice of these soft fruits is easily expressed. After filtration, 
a rather dark yellow, slightly opalescent liquid with acid reaction is 
obtained. If different fragments of plant tissue such as peices of apple, 
pear, bean stalk, Jerusalem artichoke tuber, carrot, onion etc. are intro¬ 
duced into the liquid, the author found that after a certain time they be¬ 
came soft and their cells were plasmolvsed and killed, that is to say, they 
had the same appearance as the tissues of the fruits parasitised by the 
fungi in question. The time necessary for the complete disoiganisation 
of the fragments, or preferably of slices of plant tissue varies according to 
the nature of the plant, their thickness and the temperature. At 20° C, 
slices of carrot about 160 p. thick become completely softened and their 
cells are killed in about 3 hours. The short duration of these experiments 
show that the effects observed are due to substances present in the juices 
used and not to any micro-organisms that have developed in them subse¬ 
quently to their preparation,. Further, the same effects are produced in 
the same space of time if substances such as chloroform or toluene, 
which prevent the growth of micro-organisms, are added to the juices. 
The extracted juice of sound apples, pears, or tomatoes does not dis¬ 
organise plant tissues. 

The author thinks he has thus proved clearly that the deleterious effect 
produced on fruits by P. glaucum and M. stolonifer is due to substances 
secreted by these fungi which permeate the pulp of the fruit infected 
and are found again in the expressed juice. These substances, which may 
be called fungous toxins, are of an enzymoid nature and only act in an 
acid medium. The toxins secreted by P. glaucum and M. stolonifer act 
also upon the tissues of plants which the fungi themselves are unable 
to parasite such as carrots, Jerusalem artichokes, beans, etc. 

The conclusion therefore seems justified that the immunity against 
these two fungi which is possessed by some plants is not due to the resist¬ 
ance of their tissues to the secretions of the parasites, but to other causes 
which the author intends to try and ascertain. 


a T. 
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means 779 - Control of Diseases and Pests in California. — See No. 670 of this Review. 

<HP 

control 780 - The Control of Pear Scab in the Cape Province, South Africa. — putterill, v. a., 
in Union of South Africa, Journal of the Department of Agriculture, Vol. 3 V, No. 5, 
pp 430-431, figs 2. Pretoria, May 1922. 

Report of spraying experiments on the control of pear scab (Fnsicla- 
dium pirinum) carried out in 1922 at Stellenbosch and in Somerset West 
(Cape Province). These experiments among other things have proved 
the importance and the necessity of spraying the trees four or five times 
at least during the season, either with Bordeaux mixture or with lime 
sulphur. 

The following sprayings should on no account be omitted : — 1) when 
the buds are breaking and leaves just showing; 2) when the flower buds 
have opened, but while the individual blossoms are still closed, that is, 
about 10 days later than the first spray; 3) when the last petals are falling, 
that is, about 10 days later than the second spray ; 4) ten days to 2 weeks 
after third spray ; 5) five weeks later. 

In orchards where the disease is particularly virulent, an extra spray 
might be given between sprays 1 and 2 and between sprays 4 and 5. 

Late susceptible varieties, if the summer season is wet, might with 
advantage be sprayed again 3 or 4 weeks after spray 5. Spray 3 coincides 
with the first spraying for codling moth (Laspevresia pomonella), and the 
fungicide in this and other subsequent spraying can be applied with arse¬ 
nate of lead for codling moth. Experiments have shown that no diminution 
either in Fusicladium or in codling moth is effected by using the combined 
mixture. 

Spraying has resulted in a gain of about 60 % of clean fruit, and a 
net profit of at least 4s per average tree. In addition to this, there was 
a marked increase in the vigour of the tree. 

The ascophore stage of the fungus (Venhma pirina ) was discovered 
in South Africa in September 1921, for the first time. The fungus passes 
over from season to season in the fallen leaves, so that to obtain satisfac¬ 
tory control it is essential to have a knowledge of the stage when the fungus 
in such leaves is in a condition to infect the tree. The ascophore stage 
was found also in 1921 for the first time in New Zealand. G. T. 


diseases 781 - Wart Disease of Potatoes {Synch itrium en dobro tic uni), observed in 
or various South Africa. — Doidge, 33. M., in Union of South Africa, Journal of the Department 

CROPS of Agriculture, Vol. IV, No. 5 , pp. 447-451, figs. 3 . Pretoria, May 1922 . 

In spite of the precautions taken since 1921 to prevent the introduction 
of wart disease of potatoes ( Synchitrium endobioticum ) into South Africa, 
the disease has been detected recently in one locality, in the Impendhle 
Division (Natal). 

Immediate steps are being taken to discover the extent of the infection 
ami to prevent it from spreading to other parts of the Union. 

A detailed description is given of the disease, and the control methods 
so far adopted. q y 
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782 - Urocystis Bolivar in. sp. a Ustilaginea Parasitic on Perennial Ray-Grass 
in Spain. — BubAk, F., in Bolotin do la Real Sociedad Espanola do Htstona Natural , 
Vol. XXII, No. 4, pp. 205-207, figs. 2. Madrid, April 26, 1922. 

This article gives a description of a new species of Ustilaginea, Urocystis 
Bolivari Bubak and Fragoso, found towards the end of May 1921 near 
Algodor (Prov. of Toledo), on perennial ray-grass (Lolium perenne). 

Thi fungus attacks all the organs of the plant, so that it never heads, 
or else produces defective florets. 

This new species of Ustilaginea recalls by its external characters Ur. 
occulta , while in the form assumed by its clusters of chlamydospores it 
much resembles Ur. Agropyrt . 

G. T. 

^83 - Fomes sp. Root Disease of Rubber in Malaya. — See No. 716 of this Review. 

784 - Scterotium cepivorum, a Garlic Disease called “boixat” in Catalonia, 
Spain (1 ).— Caballero, A., in Bolotin do la Real Sociedad Espanola do HiatoHa 
Natural , Vol. XXII, No. 4, pp. 210-212. Madrid, April 26, 1922. 

For the last twenty years, the large garlic fields in the district of 
Bandas (Prov. of Gerona), have been seriously attacked every season by 
a disease known to the local agriculturists under the name of <f boixat ” 
(“ boixadura ”). In 1914, the losses occasioned amounted to three hun¬ 
dred thousand pesetas, about 30 % of the total value of the crop. 

Although first attributed to the presence of a bacterium, and after¬ 
wards to the attack of a Nematode, sometimes in association with other 
animal or plant parasites, the chief cause of the malady as has been re¬ 
peatedly proved by the author, is a fungus, Sclerotium cepivorum Berk. 

In order to control this pest, it is necessary to burn all infected plants ; 
to suspend the cultivation of garlic in the places most contaminated by 
the disease, and to immerse all suspected bulbs before planting in a 3 % %j> 
solution of formalin. 

G. T. 

785 - American Gooseberry Mildew (Sphaerotheca mors~uvae) reported from 
Piedmont, Italy. — GabottoE., in II CoUivcttore, year EXVIII, No. 17, pp. 522-525, 
I fig. Casale Monferrato, June 20, 1922. 

American Gooseberry Mildew (Sphaerotheca mors-uvae [Schw.] Berk 
and Curt,), which was recorded for the first time in Italy in 1914, in the 
Province of Pavia (2) was also found in 1920-1921, in the Province of 
Novara, and is now attacking gooseberries in tbe districts of Asti and 
Casale-Monferrato (Prov. of Alexandria). 

The author gives advice as to the control measures to be adopted 
against this Frvsipbaea. * G. T. 


(1) See also R. Oct. 1920, No. 1048. (Ed.) 

(2) See R. Dec. 1914, No. 1188. (Ed.) 
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786 - Fusicladium sp. and Entomosporium sp. on Loquat in the Capa Pro¬ 
vince, South Africa. — Putterill, V. A., in Union of South Africa, Journal of the 
Department of Agriculture, Vol. IV, No. 4 , PP- 332-337, 7- Pretoria, April 1022. 

Towards the end of 1920, it was noticed that leaves of the loquat 
(Eriobctrya japonica) from Kenilworth (Capetown), were attacked by a 
disease resembling that caused by the apple and pear scab ( Fusicladium 
dendriticum and Fus. pirinum). In October 1921 half-ripened fruit showed 
similar signs of decay. On the leaves, the diseases is seen on the under 
side as olive-green velvety spots; usually the leaves so affected become 
misshapen. On the fruits similar spots are produced. The outer layers 
of the fruit develop radiating fissures. The disease is thus very similar 
in appearance to apple and pear scab, especially the former (1). In some 
cases the fruits were totally destroyed and the leaves and branches badly 
attacked. 

This disease has not been previously recorded in South Africa but 
probably it has been in existence there for about nine or ten years. It 
is not known if this fungus forms an ascophore in old leaves as is the case 
with Fus. pirinum and Fus . dendriticum , although such a means of hiber¬ 
nating is hardly necessary as the loquat is an evergreen. 

Although no definite measures have yet been taken to combat these 
attacks, the following suggestions, if carefully followed, should give satis¬ 
factory results : 1) Old leaves and fruits should not be permitted to remain 
under the trees, but should be collected at frequent intervals and burnt; 
2) badly diseased twigs should be cut and burnt; 3) the disease is not 
likely to spread much during the dry summer months, so that the trees 
should not be sprayed more than every two months, from November to 
April. If tbe trees show only slight symptoms of attack, two or even one 
spraying during this period should be sufficient. More frequent spraying 
from thence onwards up to the time the fruit is of a fairly large size is 
essential. The number of sprayings will depend largely on the intensity 
of the disease. As the rainfall is fairly high during the winter months, 
the amount of rain is another factor which will have a bearing on the num¬ 
ber of sprays necessary; Bordeaux mixture 4 14 : 50 or lime sulphur 1 145 
should prove satisfactory Good results have been obtained with lime sul¬ 
phur in Rondebosch (Capetown). 

Another disease has been observed in only one locality, viz. at Wvti- 
berg (Cape Province) on loquats badly attacked by Fusicladium, though 
it is knowm to exist in other parts of the Union. This disease appears on 
the fruit as small, circular, shiny black spots, somewhat convex in shape. 
When these .spots are very numerous and aggregated into patches, the dis¬ 
ease looks, at first sight, very much like Fusicladium, though when they 
are isolated the two diseases are readily distinguishable. On the leaves 


(1) Probably the present disease notified in the Cape Province is identical with loquat 
scab {Fus. piiinum var. Eriobotryae), already repotted several year« ago in Italy by 
SavastaXo See R. May 1918, No. 599. [Ed.) 

P"] 
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the disease is much less noticeable than Fnsicladium\ small, circular, 
reddish brown spots surrounded by yellow are formed. 

This disease is caused by Entomosporium sp. In South Africa, a very 
common disease of the quince and the pear known as “ leaf blight ” does 
much damage, especially in Natal and in the Orange Free State ; it is caused 
by a similar if not identical Entomosporium. The ascophore (Fahraea 
maculata) is found on the old fallen leaves. The winter ascophore stage is 
not known in the case of loquat blight 

The measures taken against loquat Fusicladium should be equally 
effective against Entomosporium on the same plant. G. T. 

787 - Cenangium Abietis , Ascomycete injurious to Spruce Pine in Switzer¬ 
land. — Badoux, H., in Journal f crustier suisse, Year I y XXOT, No. 6, pp. ioi~io^, 
Berne, June 1922 

Cenangium Abietis Duby, which as a rule is a simple saprophyte found 
fairly often on the branches of various Conifers, has been noticed sometimes 
to behave as a parasite, fatal to large trees and capable of spreading rapidly. 
Attention is drawn to the serious damage caused by this fungus in Ger¬ 
many (especially from 1891 to 1895) to pines of all ages, from about 5 
years onwards. 

In 1921 (Pomerania), saplings of 1 year were noticed to be attacked. 
C. A bietis was observed between 1914 and 1918 as a dangerous parasite 
on the white Pine in several parts of Switzerland (Zurichberg, Horgen, 
Rothenbourg) and in 1921 was found in the Plinterholz forest, in a closely 
packed stand of Pines of 60 years old, on alluvium of medium depth. Within 
a radius of 100 ares the trees died off from.the top downwards and decayed 
rapidly. The attacked trees were cut down, The contaminated wood 
appeared to be very brittle ; a transverse section showed a blackish tint 

which -Sk a u id*. r cudrr TEe^timber useless for commercial purposes. Only 

of the 587 cub. m. felled in 1921 have been utilised for building 
purposes etc. 

In order to stop the spread of this attack the stand in question has 
been well cleared in certain places. G. T. 

WEEDS AND PARASITIC FLOWERING PLANTS 

788 - Control of Orobanche crenata on Bsans. — Mattbi, g. e., in Ailcmmcnt 
Year III, pp. 86-87. Palei 1110, March nj22. 

Small scale practical experiments covering a period of two years. 
In a series of pot experiments the author used identical quantities of the 
same type of soil and made comparative trials with guano coming from the 
Dalak islands distributed in minute and larger quantities in the various 
pots together with beans damaged by Orobanche crenata ( — 0 . speciosa ). 
Results show that guano if not applied too vigorously, hinders the develop¬ 
ment of Orobanche, without detriment to the bean. 

Although up to the present, it has not been possible to determine the 
amount of guano required to obtain the best results, the author considers 
that further experiments should be made on a large scale, to ascertain the 
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practical value of this discovery and this applies especially to the Sicilian 
farmer who as is well-known, suffers great loss as a result of Orobanche 
attacks on the bean. G. T. 

789 - Mistletoe on the Spruce Pine in Switzerland. — deiacosi'e, f , in journal foresaw 
sutssc , year I/XXIIT, No. 5, pp. 90-91, figs. x. May 19-2. 

In a forest near St. Maurice (Canton Valais), in March 1922, an un¬ 
usual variety of the mistletoe ( Viscum album) was observed slightly below 
the top of a pine, some 60 years old. 

This Loranthacea is found in large and numerous clumps on 
the silver pine and white pine in the same forest, and on the fruit trees on 
the neighbouring plain. 

The form of album observed on the pine may be distinguished by the 
yellow, narrow-shaped leaves when compared with other varieties, found 
on white pines and fruit trees. 

In 1918 the mistletoe had already been noticed in Valais on pines 
in the forest of Saxon. G. T. 

INJURIOUS INSECTS AND OTHER-LOWER ANIMALS 

790- Some Injurious Neotropical Weevils (CurcuHonidae). — Marshall g. a.k., 
in Bulletin o i Entomological Research, Vol. XIII, Pt. I, pp 59-71, figs. *j,pl. 2. London, 
May 1922. 

Amongst the species of Curculionidae here described for the first time 
as new to science, or only casually mentioned are the following : 

1) Diaprepes capsicalis n. sp., observed in Rio Piedras (Porto Rico) ; 
the adult of this species has been observed feeding on leaves of pepper {Cap¬ 
sicum sp.). 

2) Exophthalmodes roseipes Chev. (hitherto described as a Pachnaeus); 
the adults attack the leaves of cotton at Isabella (Porto Rico), but the 
species is more abundant on citms trees. 

3) Lachnopus coffeae n. sp., observed at Rio Pedras; the adult feeds 
on young leaves of coffee. 

4) Lachn. coffeae montanus n. subsp., found at Yauco (Porto Rico); 
feeds on young leaves of cofee. 

5) Cholus waitsi n. sp., collected in Grenada where the larvae and 
adults cause serious damage to the pine apple. . The chief injuries result 
from attack of the fruit stalk. The control of this pest lies in clean weeding 
and removal of bushes and cultivation away from the influence of shade. 
Pineapples should be planted in straight and regular rows with sufficient 
distance between the rows to permit clean weeding. If properly planted 
and carefully tended plantations are attacked by the weevil, it should be 
possible to check such an attack without much loss, by collecting the 
weevils found hiding in the axils of the leaves and by cutting out and 
destroying any infested fruit, to remove any hidden larvae. 

6) Conotrachelus psidii , n. sp. found in Bahia (Brazil) ; attacks the 
fruit of Psidium Guayava . 
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7) Coelosternus granicollis . Pierce ; attacks stems of cassava (Mani- 
hot uiilissima )' in Bahia. 

8 ) Piazurus pa pay amts, n. sp., also found in Bahia, the larvae bores 
into the leaf stems of the papaw ( Carica papaya), 

9) Lechriops psidiiy n. sp., collected in Mayaguez (Porto Rico) ; 

the larvae feed on the fruits of Ps . Guayava , which shrivel up as a re¬ 
sult of attack. G, T. 

791 - Observation’s on Tortrix viridana in Spain. — auixo, m., in Revista de 
Montes , year XL,VI, No 1067, pp. 10-11, 1. Kadrid Jan. 1, 1922. 

Observations were made during the first part of 1921, in the 
oak woods at Villaneuva de Cordoba, where the Tortrix viridana has been 
seen in abundance, in conjunction with the Macrolepidoptera, Malacosoma 
neustria and Lymantria dispav. Mating of the adults of this Microlepidop- 
teron starts in the warm early hours of the morning, and continues for 
about 3 hours ; eggs are not laid at once, but two or three days later, after 
the female has had time to choose the most advantageous spot for the 
purpose. 

According to the observations made both of captive specimens and 
during several hours watching in the open it has been noticed that frequently 
after remaining for a long time on the branch, the female goes away without 
laying. When, and however, and laying takes place, the female after 
going the length of the branch, places herself in an attitude parallel to 
the axis, bends the abdomen at the lower end, sways backwards and 
forwards moves herself along the branch leaving a mass of small scale 
sand scraped bark where finally lays the eggs ; these are thus lightly 
covered, but under such conditions that they can only be distinguished 
with difficulty. 

The number of eggs found in each spot is variable ; on the branches 
examined, from one to four have been counted ; the eggs when recently 
laid were of a light yellow colour. 

The fact which has often been observed that it is at the beginning 
of the growth period that the caterpillars of T. viridana make their appear¬ 
ance, may be attributed to the method adopted by the female in laying, 
namely placing the eggs on the host plant where the new shoots should 
develop the following year. In this way, the caterpillar becomes enveloped 
at its birth by the plant nutritive organisms. It should not therefore be 
supposed that the caterpillar migrates from the trunk to a fixed point at the 
tops of the trees, which would be the case only if the trunk bark was, as is 
sometimes believed, the normal place for the egg-laying. G. T. 


792 - Meade Cotton resistant to Boll Weevil (Anihonomus grandis) in the resistant 

United States. — See No. 71 3 ol this Review. PLANTS 

793 - Upupa epops indica , And its Utility in India — Fletcher, t. b, and 1 ngi,is. means 

C. M. t in The Ann cultural Journal of India , Vol. XVII, Pt. II, pp. 113-118, figs. 1 , pi. 1. OF 

Calcutta, 1922. CONTROL 

Except in Sind and Western Punjab, the Indian hoopoe (Upupa epops 
indica) is one of the most familiar of The birds living in the Plains of India. 
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INSECTS, ETC 
INJURIOUS 
TO VARIOUS 
CROPS 


It occurs abundantly in suitable localities in India, Burma and Ceylon. It 
is found chiefly in open country and is essentially a ground bird, only oc¬ 
casionally perching in the trees. Its food consists of insects, sometimes 
of cutworms found chiefly below the surface of the ground and rarely in 
the trees. 

The young nestlings are fed almost entirely on caterpillars (probably 
all of Noctuidae), and on larvae of Melalonthinae and Gryllidae. The quan¬ 
tity of food consumed during the day by half-developed nestlings is con¬ 
siderable. 

From an examination of the stomach contents of 24 birds at Pusa, 
C. W. Mason found that these had swallowed 278 insects of which the ma¬ 
jority belonged to injurious species. 

In recognition of its agricultural utility, this bird is protected throu¬ 
ghout the year in Bombay, Delhi, United Provinces, Bihar, Bengal, 
Assam, Burma and in Madras (Shevaroy Hills). 

G. T. 

794 - Unidentified Dipieron on Lucerne in Italy. — Draghetti, a., in & Italia agncola. 

Year EIN, No. 3, pp. 82-83. Piacenza, March 15, rQ22. 

Misshapen inflorescences exactly similar to those observed by DenaiffE 
and CoiXE (1) on lucerne in Carignan (France), have been reported near 
Forli (Romagna) in 1920, on selected parent plants, and scattered here 
and there over a series of plots; also serious damage is reported in a lucerne 
area in 1921. 

Examination of flowers attacked showed that the damage is caused 
by a gall insect which changes the flowers into actual galls. The author 
is led to believe that the real agent responsible for attack is the same 
Dipteron, or a species very similar to that which injures the flowers of the 
lotus ( Cecidomyia loti). 

With lucerne the attack coincides with the appearance of the first 
flowers of the May and June-July crop, but hypertrophied flowers are also 
to be found in the following crops. The damage is not limited to undev¬ 
eloped flowers, which, however, may be a serious matter, but maj^ also 
affect a small proportion of normal flowers, delaying flowering time and 
attacking the upper portion of the inflorescence, and resulting in a decreas¬ 
ed quantity and an inferior quality of seed. " O, T. 

795 - w Murcia”, a Disease of Pepper Plants, caused by an Unidentified Mite, — 

Kulkarni, G. S., in The Agricultural Journal of India , Vol. XVII, PI. I, pp. 51-54, pi 2. 

Calcutta, 1922. 

The most outstanding pest associated with the pepper plants (Capsi¬ 
cum) in the Pres, of Bombay is a form well known to planters under 
different names, " murda ”, " goja ”, “ macoda ”, mirya (in the Deccan), 
chandiroga or mut lagariroga (in the Karnatik), “kokadva ” (in Gujarat). 


(1) See R. Jan. 1922, No. 129. {Ed.) 

[* 93 - 795 ] 
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The symptoms appear first 011 the terminal and axillary shoots. The 
leaves attacked curl up at the edge and wither; they often become twisted, 
curled and crumpled and gradually dry up and fall off. New shoots are 
formed and are attacked in the same way, and the development of the 
plant is hindered. The symptoms are noticeable at all stages of growth. If 
attacked when very j^oung, no flowers or fruits are produced; if later and 
during the flowering period, the larger proportion of flowers attacked fade 
and fall ofi, and the small number left give fruits which rot quickly. The 
fruits attacked are much smaller than the normal and are curved. 
The disease spreads gradually to the lowest branches and as the internodes 
are shortened, the leaves appear to be aggregated in patches and the struc¬ 
ture resembles scale formation. The plant is therefore seriously misshap¬ 
en, and is hardly recognisable. A serious attack was reported in 1920, 
near Poona, in the Baramate valley, where there was a crop failure in 
nearly all the fields. Damage was recorded also in Byapour, Gokak, 
Kolhapour, Khed, Amalsad and Anand. 

The cause of this disease is attributed to the same mite which attacks 
the potato, and is known as “ tambera ” (1). 

In June 1920, the mite was found on the diseased pepper plants in 
all its stages and corresponding to that already observed on the potato. 
The exact cause of the two diseases was soon discovered after practical 
experiments were made by placing diseased portions of pepper on potato 
plants, and by inoculating Capsicum plants with mites living on the 
potato plant. 

Preliminary control measures undertaken in seven different centres in 
the Presidency, have shown that a lime sulphur spray is sufficient to 
combat this pest, if it is used directly the first sj^mptoms of attack are 
shewn. 

The mite limit its attacks to the potato and the pepper, but also 
infests Cyamopsis psoraloides, Zinnia , Dahlia , Tagetes , Mirahilis Jalap a, 
Physalis minima , Phys. peruviana. Amaranth us polygamus. The effect 
on Zinnia is especially serious and frequent. Cross inoculation experi¬ 
ments made with the mite found on this Composita, with other Zinnia 
spp. have in every case given positive results. 

As regards its identity the mite corresponds exactly with the 
description and photographs of the yellow Acarien belonging to the 
Tarsoncmus found by Watt and Mann to be harmful to the tea plant. 
It is considered probable therefore that the mite found on the pepper plant 
is a Tarsonemidae species. G. T. 

796 - The Gall Form of Vine Phylloxera, observed for the first Time in New South 

Wales. — Froggatt, W. W., in The A uncultured Gazette of New South Wales 

Vol. XXXIII, Pi. 5, p. 360, pi. 1 Sydney, May 1922. 

In the Hawlong nurseries, the leaves of Riparia x Rupestris , planted 
several years ago were observed recently to be covered with “ phylloxera ** 
galls. 


{1) See R. June 1921, No. 696. (Ed.) 
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According to the author it is the first time that a gall form of Phyl¬ 
loxera vastatrix has been noticed in New South Wales. G. 1 . 

797 - “The Tukra” Disease of Mulberry caused by Phenacoccus hirsutus 
ill Bengal —Misra, C. S. (First Assistant to Imperial Entomologist), in .1 uricultimtl 
Research Institute , Pusa , Bulletin No. i<Tg, pp. 610-O18, pi. 1. Calcutta, 

The disease of the mulberry, locally known as " Tukra ” in Bengal is 
'Caused by the coccid Phenacoccus hirsutus Green, and not by Dactylopius 
bromeliae Bouche as hitherto beliered. # v \ 

It was noticed for the first time in Pusa in I908>and was seen later in 
the Murshidabad, Marda and Ban-Kura silk-producing 1 districts. In the 
first mentioned area the disease was already very widely^Tus buted in 
1909 and the damage serious. Probably it is to be found in other nun- 
berry-silk-prcducing districts in Bengal. 

The shoots of the affected plants first turn coppery green, then pale 
yellow and ultimately become so hard and compact that it is not possi¬ 
ble to open them without breaking off the shrivelled leaves. With the ap¬ 
pearance of the malformed shoots, the lower lateral leaves become seared 
and fall off prematurely. In cases of severe attack, the bare stems are left. 
The apical leaves, if they do not turn pale yellow, become so crisp and de¬ 
void of nutrient constituents that they become unfit for the silkworms. 
The disease is very widespread during some years and considerable damage 
is done to the leaf crop, and consequently there is a heavy loss to the cul¬ 
tivator. 

The disease seems to have obtained a footing in the silk-producing di¬ 
stricts of Bengal for the following reason: the remedies hitherto adopted for 
eradicating the pest consisted in the collection of affected shoots and throw¬ 
ing them outside the infested fields into a neighbouring ditch or pool ; the 
nymphs as well as the mature females crawled from these and invariably 
infested the succeeding crop. In addition this, the nymphs and the gravid 
females were blown away bv the wind with fallen leaves, and nymphs and 
females of Phen. hirsutus have also been transported to new places by means 
of the nymphs and females of Pseudococcus virgatus Ckil as well as othei 
insects. 

At Pusa, Phen."hirsttius has been found on Moms spp., on cotton, and 
on potted Ficus religiosa plants kept near the potted mulberry plants. 
Close to these were also Eugenia iamholana, Ficus glomeraia , sugar cane, 
rice and Citrus decumana plants, but none of these were attacked. 

The author has been able within a short time to reproduce the disease 
on healthy potted mulberry plants which showed all the usual symptoms 
noted in the field. In addition to this he succeeded in rearing one complete 
cvcle of Phen. hirsutus on Ficus religiosa plants in pots. 

On mulberry plants in pots, Pseudococcus virgatus has been found to 
occur along with Phen. hirsutus, but experiments have shown that nymphs 
and females of the former may easily be distinguished from the eggs, 
nymphs and adults of the latter. Phen. hirsutus occttrs also on cotton 

[tm-wq 
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along with Ps . corymbatus and Ps. virgains, but in this case also they may 
be easily distinguished. 

The nymphs and females of Phen. hirsutus are parasitised by 3 
unknown species of Chalcidae, one of which is very widespread. A 
Cecidomyad fly, Diadiplosis indica E. P. Felt is parasitic on the eggs, 
nymphs and gravid females. The larvae of Eublemma sp. (allied to quadri- 
lineata) also feeds on the nymphs and females. 

Colonies of Phen. hirsutus living on the mulberry and on Ficus vcli- 
giosa are also attacked and devoured by the larvae of Spalgius epius, a 
very effective agent for destroying this pest. G, T. 


ATFREDO RUGGERI gerente responsabile 
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ORIGINAL ARTICLES 

Problems of Cotton Growing (i) 

by I)r. Fahrizio Cortesi 

Professor of pharmaceutical Botany at the Royal University of Rome, 

Consulting Botanist at the Itahan Colonial Institute . 

On the eve of the international cotton Conference which will be 
held at Rio de Janeiro in October, it may be useful to give certain in¬ 
formation corroborated by biological and statistical data, regarding 
some of the more important fundamental questions relating to cotton 
growing 

This article is divided into three chapters ; in the ist the present 
possibilities of developing the growth are examined ; the 2nd is devoted 
to the study of the seed, and in the 3rd a rapid survey is made of the 
diseases which injure, and often destroy this important crop. 

I. — PRESENT POSSIBILITIES OF DEVELOPING 
THE GROWTH OF COTTON. 
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(1) Annuaire de Statistique agricole, 1909 to 1921, pp. 126-127, 190-191. Rome, 1922, 

(2) Todd, J. A, The World’s Coll on Crop Uni 921, in The A gricitltuval Journal of India. 
Vol. XVTT1, 3rd part, pp. 293-294. Calcutta-Iyondon, May 1922. 

{3) De Campos, D., Rapport sur la statistique du coton presents a VAssembUc GenSmle 
au nom du Comite Permanent , Inst. Intern. d'AgricVlih. Assemblee Generate , May 8, 1922, 
No. 8, pp. 9-10. Rome, 1922. 

(4) Ricci, IT., La Conference cotoim'ere mondiale de Liverpool el Manchester , Rapport. 
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X922. 

(5) Les pays cotonnicrs. Lem production et leur mouvement commercial. Inst. Intern. d’Agric. 
Service de la Statistique generate Rome, 1922, p. 91 (Drythree), p, 103 (Somalie italienne). 

(6) Id., id., pp. 122-123. 


(1) Brought up to date for tile English Review. [Ed.) 
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M.BmUin of the Imperial Institute, Vol. XIX, No. 2, pp. K 'O-K" EnmUm, 1021. 
(8) Bulletin of the Imperial Institute , Vol. XVIII, No. 1, PP. 73 - 82 . Eomlon, 1920. 
(ol Other important information on the cotton problem will be found :n : - 
Todd, J. A., The World's Cotton Crops, ch. XIV, pp. 1-460 with illustuitions, maps 

and diagrams. London, 1915* , , , 

Goudding, E., Cotton and Other Vegetable Fibres; then Production and VtiUralion, 

pp. 1-97. London, 1917. 

If the statistics of the cotton production of the world are examined, 
it is seen that, on the whole, it has decreased chiefly owing to a decline 

in the United States yield. . , 

The data published in the Amuaire International de StaUmque Attncoie 
from 1909 to 1921, give the following totals for the different parts of the 
world (Table I). 


Table I. — Total production of cotton in the world from 1909 to 1922. 



Area (ha). 

Production of ginned cotton 
fax*) 

Regions 

i 9 og-io 

to 

1913-19 

1914-15 

to 

1918-19 

1919-2O 

to 

1921-22 

1909-xo 

to 

1913-14 

to 

1918-19 

TOJ0-2I 

' to 

1921—22 

Europe. 

North and Central A- 

mcrica. 

Asia . ... 

North Africa .... 
South America . . . 
South Africa .... 
Oceania ...... 

10 224 

13 928 268 
9 187 086 
759816 
272 174 
26 045 
150 

9 884 

14 087 255 
9 052 552 
732 577 
309 533 
27 366 
45 

II 878 

13 686 822 
8691 854 
775 656 
476 809 

25 789 

3140 

30 Il6 

28 706 594 
7 863 226 
3 229 074 
879 097 
28671 
163 

22 003 

27 267137 
7 939 332 
2 550 543 
977 300 

21483 
73 

25 829 

H 334 734 
8 643 176 
2 383 932 
1 440 637 
20 302 
735 

Grand Total . . . 

24183 763 

24 219 212 

23 671948 

40 730 941 

38 786 87O 

1 36 $49 345 


Table I, which gives the averages of these recent years, shows also 
that the decrease in the area cultivated, which in round numbers is about 
one and a half million hectares, does not correspond with the decrease 
in production, which exceeds four million quintals ; the latter being much 
greater in comparison with the decrease of the area cultivated, since 
according to Table II in the above-mentioned Amiuairc the average of 
production per hectare varies between 1.6 q. and 1.7 q. Other causes 
have therefore influenced this decrease, which will be examined later in 
considering certain fundamental questions in the world's cotton problem, 
If the figures relating to the statistics of the world’s production in 
various countries are examined in detail, we see that there are at pre¬ 
sent three principal cotton centres in the world, all situated in the Northern 
hemisphere, namely:— the United States of America, which produced 
in 1909-10/19x3-14, 28258194 qx., in 1914-15/1918-19, 26 937 344 qx., 
in 1919-20/1921-22, 23 994 679 qx.; British India, with the following pro- 
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duction :— in 1909-10/1913-14, 7 770 220 qx., in 1914-15/1918-19, 7 785 099 
qx., in 1919-20/1921-22, 8 391 671 qx. ; Egypt, with the following produc¬ 
tion :— in 1909-10/1913-14, 3 149 782 qx., in 1914-15/1918-19, 2 462 037 qx. 
in 1919-20/1921-22, 2 232 576 qx. 

Brazil, chiefly in the Southern hemisphere comes next with:— 


1919-10 — 1913-14 .. 611 900 qx. 

1914-15 — 1918-19 . 675 460 » 

1919-20 — 1920-22 .1 045 304 » 


[Regarding the yield per hectare, which is a very important coeffi¬ 
cient, it is given, according to the above-mentioned Annuaire, for a number 
of countries in Table II (p. 930). 

These figures are very important, because they show that, except 
in Peru, where the average production per hectare is the highest, Egypt 
and Japan, where the averages always exceed 3 qx. per hectare, in the 
other countries (including the United States which is the greatest cotton 
centre in the world), the averages are very low and in certain countries 
almost negligible. These figures indicate that the chief cotton region of 
the Northern hemisphere is Egypt where the averages always exceed 
3 qx and often 4 qx. per hectare ; while in the Southern hemisphere, 
the averages reach and exceed 3 qx. per hectare in South America. 

The Southern hemisphere has higher averages than the Northern hemi¬ 
sphere, indeed almost double. 

Apart from the decrease in the total area cultivated, the decrease 
of the world’s cotton production is due also generally to the almost con¬ 
tinuous decrease in the production of cotton per hectare, which is shewn 
in Table II. 


The above paragraphs give the present position of the world’s cotton 
production and the question of the future possibilities of development 
next arises. 

In certain countries, such as Brazil, in certain central and eastern 
parts of Africa and in certain parts of Asia, the production of cotton is 
susceptible of great extension and probably this is the case for China, 
Manchuria and Korea. 

J. A. Todd in a very interesting article published in a recent number 
of The Agricultural Journal of India, recognises that Brazil is a very im¬ 
portant centre of cotton production capable of very great development. 
Further, it should not be forgotten that the International Federation of 
Master Cotton Spinners has recently sent representatives to Brazil to investi¬ 
gate and study on the spot the possibilities of cotton production ; and that 
this mission, which is composed of members of unquestionable authority, 
has recognised that Brazil possesses most favourable conditions of climate 
and soil for becoming a centre of cotton production, of the highest import¬ 
ance. It is certainly necessary that all measures calculated to encourage 
planters as effectively as possible should be taken and that all modern 
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Table II. 


Unitary production of cotton in the 1 world from 1900 to 19.2.2. 


Number 


Country 


I 

Bulgaria. 

2.3 

2 

Greece.. .. 

M 3 -° 

3 

Malta. 

2-3 


Europe .... 

0.0 

4 i 

Antigua. 

1.8 

5 

Barbados. 

X -4 

6 

United States. 

2.0 

7 

Grenada. 

— 

8 

Dutch West Indies. 

(4) 2.4 

9 

Jamaica. 


10 

Mexico .. 


11 

Montserrat. 

1.7 

12 

St. Kitts and Nevis.. 

1.6 

13 

St. Vincent .. 

X.2 


North America . . . 

0.1 

14 

Cyprus. 

__ 

15 

British India. 

0.9 

16 

Indo-China. 


X 7 

Japan . 

3-6 

18 

Korea... 

0.9 


Asia. 

0.9 

19 

Algeria. 

—- 

20 

Egypt.. . . . 

4-5 

21 

Uganda. 

2.1 

22 

Anglo-Egyptian Sudan. 

(4) 1.7 

23 

Togo (French zone) .. 

( 3 ) 0.4 


Africa .... 

4.0 


Northern Hemisphere . . . 

1.1 

24 

Argentina. 

(4) 2.9 

25 

Brazil... 

(4) 3 *o 

26 

Peru.. 



South America .... 

3.0 

2V 

Belgian Congo. 

... 

28 

Nyasaland... 

(4) 0,9 

24 

Tanganyika. 

(a) 1.9 

30 

Union of South Africa. 

1.7 


Africa .... 

1.1 

31 

Australia. 

1,0 


Southern Hemisphere . . . 

3.0 


General Averages .■ . . 

1.1 


Yield: quintals per hectare 


1909-10 

to 

1013-14 


1914-15 

to 

1917-19 


1.1 
2.5 
2,1 
s.s 

I.I 

1.3 

1.9 

x.o 

2-5 

2-5 


(0 

(3) 


M 

(4) 


(>) 

(4) 

(3) 


1919-.10 
to 
j— 


1.7 

X.5 

0.8 

1.0 

O.4 

0.9 

1.1 

4.1 

1.2 

0.0 

3-9 

X.O 

x.o 

0.3 

3.5 

1.6 

2.9 

2.9 

4>3 

3.6 
0,3 
0.9 

1.7 
0.8 
1.4 
3,0 

1.0 


(*) 


(*) 

to 

1:1 


(3) 

(3) 

(3) 

(3) 

(3) 


3) 

(3) 


1.8 

2.2 

2.2 

0.2 

I *3 

1.0 

r *7 

x »3 

2.5 


1.8 
x .5 
0.8 

1.8 

1.3 
x.o 

3.9 

x .5 

1.0 

3.3 

1.4 

x*5 

0.5 

3.1 

1.5 

2.6 

2.8 

5*3 

3,0 

°«3 

0.6 

x-5 

M 

0.8 

x -5 

0.0 

1.8 


<i) One year only. — (2) Average of 3 years. — (3) Average of 2 years, 
age of 4 years. 


• (4) Avei- 
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cultural methods directed towards industrialisation and high production 
should be introduced. 

In the report presented by Dr. de Campos to the Vlth General Assem¬ 
bly of the International Institute of Agriculture it is stated that in certain 
regions of Brazil, such as the State of Sao Paulo and in the North-East, 
there are very high unitary yields of cotton, which exceed the averages of 
any other country. 

Local varieties are very important and have a great future. The 
variety Riqueza has a very fine fibre, strong, flexible and glossy. “ Moco ” 
(which can be grown very successfully in Serido) produces a fibre 
45 mm. long and, in that region, the plant becomes perennial, produc¬ 
ing bolls for 10-15 years, while in Egypt a somewhat similar species is 
annual, requiring more labour, and giving a smaller yield of fibre. Another 
important variety is f< Rim de Boi " : the herbaceous short stapled cotton 
plant has the advantage that it can be grown in places which are un¬ 
suitable for other species and that it develops very rapidly: thus, at Ala- 
goros and Sergipe, only 3 months elapse between planting and picking, 
while at Maranhao one month and a half is said to suffice. 

In recent years the cotton production of Brazil has increased consid¬ 
erably, as the following statistics, taken from the previously mentioned 
Annuaire, show. On the other hand it has decreased very much in other 
countries. 


Years 

1915- 16. 

1916- 17. 

1917- 18. 

1918- 19. 

1919- 20. 

1920- 21. 

1921- 22. 

*The figures 1921-22 are approximate. 


Quintals 

611 900 
60S 327 
747154 
734 461 
832 97 i 
977 842 
1 326000* 


According to Himbury, quoted by Prof. Ricci in his report, there are 
distinct possibilities for the development of cotton growing in British 
Colonies in Africa and especially in Nigeria, whence 16 000 bales (of 400 
pounds each) were exported in 1920, and some day there may be a produc¬ 
tion of one million bales ; in Uganda, a country where cotton was unknown 
16 years ago, the production was 53 ooo bales in 1920 and anticipations 
of the future point to 500 000 ; in the Sudan 22 000 bales were obtained, 
and there is a possibility of favourable development up to 1 500 000. 
Altogether Great Britain might possibly obtain from these three colonies, 
after a lapse of years 3 million bales of 400 pounds, which would repre¬ 
sent 1 / 7 of the present total production of the whole world. 

There are also certain possibilities for the development of cotton 
growing in Erythrea, in the districts situated on the Anglo-Egyptian 
frontier and along the coast; but it will be necessary to bring, to a conclusion 










93 2 


FABRIZIQ CORTFSI 


the experiments in selection of some American varieties of the ” American 
Upland” type, and especially of the variety "Triumph” and of some 
short stapled “ Orleans ” kinds which have given excellent resalts. Italian 
Somaliland, especially the region of middle Ouebi Schebe, where the Duke 
of the Abruzzi has started a large farm and extensive irrigation works 
are being carried out, contains plains where by means of irrigation cotton 
planting could be considerably developed. 

Before the war the Russians were investigating, the possibility of 
intensifying and extending the growth of cotton in Trauscaucasus and in 
Turkestan. 

The following figures have been quoted for Russia in Asia:— 


Years 


Quintals 


1909- 10 

1910- 11 

1911- 12 

1912- 13 

1913- 14 

1914- 15 

1915- 16 


906 967 
I 500 787 
I 604 945 
1 134 225 

1 449 747 
x 574 695 

2 145 309 


Unfortunately the present conditions exclude the possibility of any 
reliable forecasts or estimates. 

In the United States, which is the greatest centre of world cotton, 
production has decreased, both on account of some reduction in area 
under cotton and of the significant decrease in the unitary yield. In 
fact from a maximum production of 34983423 qx. obtained in 1914-15 
production went down to a minimum of 18 082 538 qx. in 1921-22. 

The case of Egypt is similar and the decrease has been equally marked. 
Egyptian production reached its maximum in 1913-14 with 3 443 193 qx. 
and its minimum in 1921-22 with 1 482 624 qx. One of the principal causes 
of this decreased production in Egypt is to be found in infections, especially 
the " pink bollworm ”, while other contributory factors are want of 
manure, continuous cropping, and too long continued growth on the 
same ground and the state of the soil in relation to irrigation and drainage, 

A region which may perhaps have some future for cotton planting, 
when the political problems and those of irrigation and labour have been 
solved, is Mesopotamia, where there is a possibility of utilising more than 
121 000 ha., along the banks of the Tigris and the Euphrates, Exper¬ 
iments, undertaken by Capt. R. Thomas in 1918 and continued in the 
following years, gave promise of eventual, good results. 


From this rapid examination the following conclusions may be drawn, 
x) The growth of cotton in the different countries of the world 
is, susceptible of substantially increased development, especially through 
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encouragement in those new countries in which conditions are particularly 
favourable. 

2) The causes of the present decrease in the worlds production of 
cotton are due to the decrease in the area cultivated and especially to the 
decrease in the unitary yield. 

3) The decrease in yield is due to complex causes, among which are: 
—* deterioration of the species grown in the absence of good selection me¬ 
thods, the still imperfect cultural methods followed in many regions and 
the insect pests which in certain countries destroy a large portion of the 
crops. 

4) The unitary yield probably depends on a combination of geo¬ 
graphical and ecological factors which require detailed study and exact 
determination in the interest of the world’s future cotton production. 

5) In cotton statistics, it is necessary to distinguish between the 
production of long stapled and short stapled species, the more so because, 
from the standpoint of manufacture and market prices, these two types 
of cotton may be considered in many respects as different products. 


II. — THE PROBEEM j OE SEED, 

Bibliography. 

1) U. S. Department of Agriculture Bulletin, No. 228, pp, 8, figs. 5. Washington, 
Sept. 1915. 
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The Agricultural Journal of India , Vol. X, 2nd Part, pp. 111-128 and 148-158. Cal¬ 
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5) Bulletin de VUnion des Agricalteurs d'Egypte, Vol. XVI, No. 24, pp. 153-179. Cairo, 
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6) Article on cotton in Egypt in Bulletin of Agricultural Intelligence and Plant Diseases, 
Vol. VI, No. S, Aug. 1915. 

Another problem of capital importance in the cotton question is that 
of seed. The success or comparative failure of cotton crops depends spe¬ 
cially on the quality of the seed used. 

The most serious fact which impairs both the quality and quantity 
of the product originates from the mixing of the seed which takes place 
during the operation of ginning the cotton. If the ginning machines are 
not perfectly cleaned, a small quantity of the seed of one variety 
remains, and gets mixed with the next variety. The impurity of the seed 
results in the mixture of varieties in the crop and, owing to the facility 
with which cotton plants cross-fertilise, considerable quantities of na¬ 
tural hybrids are produced which impair the homogeneity of the crop and 
the quality of the produce. This phenomenon is most evident in the 
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United States and is one of the principal causes of the deterioration of va¬ 
rieties of cotton plants and their low yield. An interesting study has been 
made on this subject in Texas by Saunders and Cardon, and has 
shown that the mixture of seeds takes place in the case of the drum 
of ginning machines, that the ginned seed contains not less than 14 to 
16 % of seeds from the lot of cotton previously ginned and that it 
contains also a small percentage of the previous lot. 

To avoid this mixing the ginning apparatus must be carefully 
cleaned before proceeding to gin each new lot; these precautions require 
longer time which slightly increases the cost of the operation, but the 
advantages obtained are well worth the expense and result in an im¬ 
proved cotton crop. 

vSelection carried out by scientific methods is of very great importance 
for improving the seed. Researches on this subject have been under¬ 
taken for many years in British India at the experimental agricultural sta¬ 
tions of Akola, Sindenahi, Uvallpur, Mirpurkas and in Burma. These 
researches have for object the isolation of the most productive and most 
important types, from an agricultural standpoint, from the mixtures 
of forms which constitute the local -varieties or types and also the study 
of those exotic species which are most suitable for growing. The results 
obtained should encourage perseverance in this line and also might serve 
as an example to other Governments to carry out similar investigation 
and research in their countries. 

The work of selection by pure lines carried out by B. C. Burt 
and Haider Nizamuddin at the Kaliempur Station (British Indies) and 
which deals with the type of acclimatised cotton plant known under the 
generic name of “ Cawnpore American ”, may yield some important re¬ 
sults : the quality and quantity of the produce in the selected forms have 
always been superior to that of the original mixtures and may open the 
way to further improvements. # 


In Eg3 r pt, where the deterioration of cotton has been very marked 
in recent years, very searching investigations have been made regarding 
the causes * of this deterioration which entails enormous economic injury 
to the country. The article by Victor Mosseri on this subject, seems 
to be most interesting; he notes in Egyptian cotton plants, not a 
True degeneration, but a deterioration due to essential and accidental 
causes which affect the quantity and quality of the produce. To re¬ 
medy it, especially so far as quality is concerned, it is necessary to isolate 
and purify the cultivated types or to select the most suitable plants and 
shield them during propagation from all other pollination. 

Three methods can be used for this object — the first, employed by 
BAuns-at the laboratory of the Khedivial Society of Agriculture, consists, 
after having isolated a type, in adding, by means of crossing and method¬ 
ical elimination, the advantageous specific characters desired. This 
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is the method of addition or synthesis. The second consists in isolating 
the types which present the specific advantages desired, eliminating those 
which do not offer the advantage wished for , the (method of analysis or 
of elimination. The third method is that of the selection of advantageous 
mutations . 

The most difficult thing is to propagate the seeds of pure types and 
keep them free from all contamination, and this can be done by care when 
ginning ; by not growing different varieties too near each other in order 
to avoid hybridisation ; b}^ eliminating undesirable plants from the plan¬ 
tation and b}^ rigorous control of the seed. It is only in this way that 
the best Egyptian types can be saved from inevitable decadence. 

This rapid study of cotton seed may be concluded by the following 
recommendations :— 

1) That all cotton growing countries should carry out investi¬ 
gation and research on the genetics of local and imported species of cot¬ 
ton plants, following the methods used in India and Egypt, with the 
object of isolating the best pure lines. 

2) That, as soon as these pure types are obtained and established, 
every effort should by made to keep them free from all degeneration, espe¬ 
cially by avoiding the cultivation of various species in adjacent areas. 

3) The greatest care and cleanliness should be used in ginning cot¬ 
ton for seed purposes so as to avoid the mixture of seeds of different 
varieties, which takes place, as has been clearly proved, in the ginning 
machines. 


III. — DISEASES OF THE COTTON PEANT. 

Bibliography. 

1) Goulding, E , Cotton and other Vegetable Fibres. — Their Production and Utilisation) 
pp. 32-45. London, 1917. 

2) Jumelle, H., Lcs cultures coloniales. Plantes induslrielles , pp. 44-49. Palis, 1916. 

3) Warburg, O and Van Someren Brand, J. E., Kulturpflanscn der Weltwirtschaft , 
pp, 388-392. Leipzig, s. d. 

See also the collection of Monthly Bulletins of Agricultural Intelligence and Plant Diseases 
of the International Institute of Agriculture which contain, under the heading Plant Diseases, 
much information on the diseases of the cotton plant and their remedies. 

The cotton plant, like all cultivated plants, is subject to numerous 
diseases, some of which are very destructive to the crop. These diseases 
may be grouped in 3 classes :— The first includes those which are due to 
physiological causes, the second deals with diseases due to vegetable pa¬ 
rasites, the third includes all diseases caused by animals, especially by 
insects. 

(A) Diseases due to physiological causes. 

(a) “ Mosaic disease or Yellow leaf blight — This is characterised 
by yellow spots which are arranged more or less regularly on the surface 
of the leaves and cause withering and fall of the leaves. This disease 
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is often aggravated by the simultaneous attack of some fungus. It 
is due to the weak constitution of the plants attacked and the remedy 
lies in better cultivation such as the addition of kainit to the soil, which 
is always beneficial 

(b) “ Red Leaf Blight — This is shown by a red margin of the 
leaves ; the growth of the plant is gradually arrested and the leaves fall. 
This disease is due to scarcity of some fertilising elements of the soil and 
can be controlled by means of manures, in order to supply the elements 
which are lacking (potash, nitrogen and phosphoric acid). 

(c) “ Shedding of Bolls — Disease due to unfavourable climatic 
conditions and which is frequently noticed during periods of drought 
or excessive rain. 

(. B) Diseases of cryptogamic origin. 

{a) " Anthracnose — This disease is caused by Colletotrichum 
Gossypii , and it attacks the stems and the leaves. No direct remedies 
against this disease are known * phosphate and potassic manures render 
the plants more resistant to attack. Where the disease has shown 
itself, all the refuse remaining in the field after the harvest should be col¬ 
lected and burnt and cotton should not be grown there in the follow 
ing year. 

(b) “ Wilt or Trenching ” is produced by Neocosmospora vasin- 
lecta: the fungus enters the plant by its roots and gradually invades the 
whole vegetative system. The first indication of the diseases is the turn¬ 
ing yellow of the under part of the lowest leaves. On examination of the 
stem after breaking, it will be seen that the fibrovascular bundles are 
dark brown. The only remedy for this disease is selection, which enables 
resistant varieties to be obtained ; in the United States the “ Sea Island ” 
cotton industry which was threatened with extinction, has been saved 
by this method. 

(c) “ Root Rot ” is due to a species of Ozonium , a fungus which also 
attacks other plants besides cotton, such as lucerne, apple trees etc. The 
fungus attacks the roots and lives on the soil at the expense of the plant. 
The only means of control is a scientific rotation, by following cotton 
crops with cereals which are resistant to this disease ; cotton should not 
be grown for three or four years on land where the disease has shown itself. 

(d) “ Cotton Leaf Blight This is the most common disease of 
the cotton plant. The fungus (Sphaerella gossypina) usually attacks the 
oldest leaves and predisposes the plant to attacks by other diseases, par¬ 
ticularly “ Mosaic disease The infected leaves are characterised by spots, 
white or light brown in the centre and reddish on the edges. 

(e) “ Cotton Mildew Due to Ramularia areola , this disease shows 
itself on the leaves, by small zones bordered by marbling. 

(/) Angular Leaf Spot:— The disease is shown by dark angular 
spots on the leaves of the less vigorous plants; good cultivation ,is. 
the best means of prevention. 
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Heteroderma mdicicola causes swellings on the roots and diseases 
of bacterial origin also attack the cotton plant. 

(C) Diseases or animae origin. 

(a) <f Cotton Boll Weevil ” (Anthonomus grandis). This is the great¬ 
est enemy of cotton crop. This beetle, a native of Mexico was reported 
in 1892 in Southern Texas, and has spread to such an extent that it has 
invaded almost the whole cotton growing area, and causes enormous dam¬ 
age. The eggs are laid in spring on the flower buds or on the young cap¬ 
sules ; the larvae feed on these parts of the plant and the insect mul¬ 
tiplies so rapidly that five generations occur between the 1st may and 
the I st December. Control by means of its natural enemies has been 
tried, among which are some hymenoptera ( Ectatomma tuberculatum , Bra- 
con mellitor , Cotolaccus imertus, Eurytoma tylodermatis , etc.). Dwight 
Pierce has tried to limit the development by placing beside it other 
anthonomes but with little result. 

Insecticides, arseniate of lead among others, have proved ineffec¬ 
tive. The best means of control is to prevent the normal evolution of 
the species by adopting the following measures :— (1) selection of va¬ 
rieties which ripen very early; (2) sow as early as possible; (3) hasten growth 
by all means. Furthermore, as the insect hibernates on the leaves and 
on debris of the soil, they should be burnt. Rotation also decreases 
the damage. In zones with a dry climate (East Texas, California, etc.) 
the plant is protected to some extent from the attacks of the f * boll weevil ”, 

(b) “ Cotton Boll Worm ” or capsule worm. This is the larva of 
a micro-lepidopter (Heliothis armigera or Noctua armigera) which is very 
common and feeds on the leaves, flowers and capsules of the cotton plant 
and causes great damage. As it also attacks other plant, it is recommend¬ 
ed to sow catch-crops, especially maize sown late in the middle of the 
cotton fields to attract the insect at the time when the larvae develop. 
Insecticides made with Paris green and arseniate of lead have given good 
results. In Egypt the “ Cotton boll worm ” is the larva of Earias insu- 
lana , which behaves like the former and causes enormous damage ; it also 
attacks hemp and Hibiscus esculentus (gombo, chindi) which is used in In¬ 
dia as a trap-crop. An analogous species ( Earias fabia) has been noticed 
in Egypt, India, Ceylon and Java. 

The " Egyptian Boll Worm ” is Prodenia littoralis . 

( c) “ Pink Boll Worm ” or “ small boll worm ” is the larva of anoth¬ 
er micro-lepidopter very common in Europe, Asia and Africa ( Gele - 
chia gossypiclla) which causes such great damage to cotton plantations that 
it destroys them completely, as has happened in India and in Egypt, where 
it is one of the causes of the decadence of cotton growing. The capsules 
attacked should be carefully collected and burnt; the use of lamps to 
attract and capture the insect, which is nocturnal, also gives good re¬ 
sults. To destroy the larvae in the seed, which is the principal cause 
of propagation of the disease, the following methods may be employed; 
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x) treatment of the seed with hot air at 8o° C ; ( 2 ) fumigation with 
bisulphide of carbon or hydrocyanic acid or sulphurous anhydride ; (3) im¬ 
mersion for 24 hours in a o.i % solution of “ cyllin 

(d) “ Cotton Worm ” {Alabama argillacea) is another micro-lepidop- 
ter whose larva is a troublesome enemy of the cotton plant in the South 
of the United States and in the West Indies. This larva first attacks 
the topmost leaves and then descends towards the base of the plant de¬ 
stroying everything in its course, including young buds, flowers and young 
capsules. 

In the United States good results have been obtained from an in¬ 
secticide composed of powdered arseniate of lead mixed with Paris green, 
slaked lime and flour. In the West Indies the larva is destroyed by a 
wasp ( Polistes annularis or “Jack Spaniard ”). 

The “ Leaf Roller ” of different cotton countries is Sylepla dcromta ♦ 

(e) “ Cutworms ” are the larvae of certain insects ( Fdtia sp., A gra¬ 
tis ypsilon , etc.), which attack the young cotton plants after the germina¬ 
tion of the seed. The best means of control is to place poisoned cabbage 
leaves in the infected plantations. 

if) “ Cotton Aphis This is Aphis gossypii which attacks a large 
number of young plants and the buds. The best remedy is the use of 
emulsions of soap and creoline. 

(g) “ Cotton Stainers The worst are :— Dysdercus (the Amer¬ 
ican “ red bug ”) and the Pentatoma ( P . ligata), the " conchuola ” of 
Mexican planters. 

Locusts also cause much damage to cotton plantations. 


As is seen from this brief review, the diseases of the cotton plant 
are many and often very serious. To control them it is indispensable 
to take International and national measures. These measures should 
prohibit the transport of seed of infected regions, unless disinfected and 
carefully controlled, into regions free from disease ; methods of control 
should be studied and the most resistant types should be selected. It 
has been proved, for instance, that the resistance of Indian cotton plants 
to certain parasites is due to abundant resinous secretions which cover the 
valves of the capsules. This course, namely the study of types resistant 
to and free from disease, which has already given such excellent results 
with cereals for resistance to rust, will give important results provided 
that the investigations are undertaken with adequate means and a clear 
idea of the ends to be attained. 
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798 - Phenological Observations in Holland in 1921..— Bos, h., in Outturn, Year 34, 
No. 400, pp. 2-13. Tiel, Jan. 1922. 

Results of observations made in 1921 at the stations organised by the 
writer in Holland. Noticeable points :— 

(1) The great abundance of flower buds of the ash (Fraxinus 
excelsior) ; 

(2) The severe frost (—7 0 C) of I5th-i6th April which damaged 
the flowering of cherry and pear trees and destroyed the shoots of acacias 
and plane trees ; 

{3) The early flowering and ripening, 10 days earlier than usual, 
of autumn rye ; 

(4) The severe drought in spring-summer caused a series of interest¬ 
ing phenomena: — there was a partial fall of leaves in the summer, fol¬ 
lowed, in certain plants (Syringa, Aesculus , etc.) by a fresh foliation and 
flowering; pear and apple trees blossomed for the second time at the end 
of June and commencement of July, and produced, generally, fruit half 
the size of normal fruits, but which in some cases attained remarkable 
size ; most of them had no pips. 

The drought also caused the leaves to turn yellow and wither, but 
this phenomenon should not be considered as an anticipation of the nor¬ 
mal process of fading and fall* in autumn. This process in fact, took 
place as usual in autumn, but notably late, due, according to the writer, 
to excessive exposure to the sun. G. A. 

799 - Data regarding the Distribution and Intensity of Hail in Bulgaria. — Grigorov, 
<>. in Semledclic , year XXV, part 8, pp. 121-122. Sofia, Aug. 1921. 

Data collected during the decennial period 1911-1920 warrant the 
statement that the greater part of Bulgarian territory is subject to fre¬ 
quent and severe hailstorms. The phenomenon has an essentially local 
character ; cases however of extensive hailstorms, such as that of the 18th 
June, 1915, which raged over 164 communes, are not lacking. In most 
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Distribution of hail in Bulgaria, 
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three types. In studying the fauna, 9-inch cube samples were used ; 
the soil was allowed to dry and then passed through sieves of different 
degrees of fineness. The arthropoda thus collected were carefully classi¬ 
fied. The researches lasted from October 1919 to May 1920 ; during this 
time viz., nine months, the soil fauna were more stable and numerous on 
the grassland than on the arable land, probably because grassland bears 
a vegetative covering, while little if any vegetation exists on arable land; 
further, the ploughing and working of the ground brings the fauna to the 
surface and exposes the animal life, not only to bird attack, but also to 
harsh climatic conditions, especially in the winter and early spring, thus 
disturbing many hibernating species. There was a corresponding increase 
in the fauna on all the three types of land as the vegetative growth increas¬ 
ed. No characteristic fauna of arable land could be discovered; the pre¬ 
dominant species were those commonly found on pasture. 

The author has, however, not made any quantitative determinations, 
as these investigations are of a preliminary character. I v . V. 

801 - Influence of Salts on Bacterial Activities of Soil. — Greaves, j. E. in The 

Botanical Gazette , vol. LXXIII, No. 3, pp. 161-180, bibliography of 29 works. Chi¬ 
cago, March 1922. 

A study has been made of the influence of 24 salts on soil microflora 
and the minimum amount of solution required to effect certain forms or 
bacterial activity, such as ammonification, nitrification and nitrogen 
fixation. The results are tabulated clearly, showing the six cations of the 
different salts employed and the 4 anions and the measure of toxicity 
of the resulting 24' salts. 

As regards ammonification, the maximum retarding effect was 
noted with potassium chloride and sulphate of iron (vol. mol. = 625 X 
10- 7 ) ; then in order of sequence is placed calcium chloride and magnesium 
nitrate (156 X io- 7 ) etc. The toxicity of a compound is regulated by 
both anion and cation; almost without exception the chlorides are more 
toxic than the corresponding nitrates. The sulphate varies according 
to the cation with which it is combined. The relative toxicity for the 
anions can be written as follows : Cl > N 0 3 > S0 4 > C 0 3 ; and the results 
for the cation :— Mn > Mg > Fe > Ca > Na K or the monovalent anion 
is more toxic than the bivalent and viceversa for the cation. 

Results obtained with nitrification indicate that the nitrifying orgau- 
isms are more sensitive than the preceding; toxicity of salt increases 
with concentration much more rapidly than in the case of the ammon- 
ifiers : —C 0 3 > NO a > S 0 4 > Cl; and of the cations K > Mg~> Fe > 
Mn > Ca > Na. 

As regards nitrogen fixation, the organisms concerned, are on the 
contrary very resistant, so that the concentrations employed were hardly 
ever strong enough to act as a retarding agent; the results do not there¬ 
fore allow any definite conclusions to be drawn as to the degrees of tox¬ 
icity of the various salts. 

It appears, however, that toxicity is due in a large measure to osmo- 
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tic influences. Thus with 24 suits, i(> became toxic when the osmotic 
pressure ranged between 1.43 and 1.90 atmospheres. But other factors 
intervene ; for example the range of toxicity for cations on ammonification 
organisms shows a similarity to that due to protoplasmic formation ; it 
is very probable that the cations modify the proteins forming the proto¬ 
plasm and in such a way as to incapacitate them for their normal functions. 

All except 6 of these salts acted as stimulants of bacterial activity, 
measured by the quantity of ammonia, nitrates and nitrogen fixation. 

In the investigations made on bacterial activity it was discovered 
that assimilation of part of the organic material occurs. This influence 
is well indicated in the solubility of the rock phosphate; to indentify the 
changes due to bacteria, organic phosphorus has been treated with water- 
soluble phosphorus. The results obtained show that certain salts, for 
example manganese carbonate, increased bacterial activity (135*1 % com¬ 
pared with the control), whilst with others such as magnesium carbonate 
a contrary effect was obtained (85.1 %). L* V. 

802 - Influence of Azotobacter added to the Soil on the Plant-growth, *— 

FouaSSier, M. and Ehomme, J., in Comptes rendus des Seances de VAcademic ti'Agri- 
*. culture de Franco, Vol. 8, No. 7, PP* 155-150- Paris, Feb. 15, 1922. 

The writers recall that since 1877, Scheoesing and Muntz, on the 
basis of Pasteurian ideas, had shown that the processes of nitrification 
of nitrogenous matter are in correlation with the existence in the soil, 
of living agents, whose action is arrested by sterilising agents such as 
chloroform or heat. Later nitrification and the fixing of nitrogen were 
the object of researches on the part of Bertheeot, Jouije, A. Gautier, 
Break, Andrew, etc. In 1893 Winogradsky noted the symbiosis of 
Leguminosae with the nitrogen-fixing microbes ; later he isolated one of 
the most active agents of this phenomenon, the Azotobacter ; D$h$rain 
studied the action of Azotobacter on the soil in different conditions. 

* Meanwhile, methods were sought for favouring the multiplication of 
nitrogen-fixing microbes in the soil, for increasing their power, and for 
determining their solution by means of suitable sterilisation. Lappa rent 
and Rabate observed that by spraying the soil with a 3 /io solution of 
, sulphuric acid to the extent of 1 cub. m per hectare an increased crop was 
obtained. In America and England sterilisation of the soil is practised 
in market gardening. In France Truffaut and BezSvSonoff after hav¬ 
ing studied the action of aromatic carbides fixed on calcium sulphide as 
sterilising agent. 

The writers have made similar experiments ; but for sterilisation 
they have used formolin doses of 3.45 per cub. m.; they abandoned the use 
of calcium sulphide because Truffaut, who had recognised it as one of 
the best soil sterilisers, had also proved that the sulphur in its composi¬ 
tion is a fertiliser. As nitrogen-fixing agent the writers used Azotobacter 
agilis, isolated to a pure state, and then cultivated in non sterilised, aqueous 
extract of earth, to which a little glucose was added; in this non-nitrogen- 
gous medium the Azotobacter soon got the upper hand while the other 
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germs perished. The experiments were made on 5 plots of ground in the 
open field, 1 sq. m. each and arranged in a similar way : one remained as 
control plot, two were sterilised, two not; in the case of each of these two 
pairs, to one plot was added mould containing 1.5 % of organic nitrogen ; 
24 hours after sterilisation broadcast sowing was made with clover seed; 
then over all the plots, except the control plot, the liquid containing the 
Azotobactev was poured using *4 of a litre per sq. m., diluted with 5 litres 
of ordinary water. The differences in growth, at first imperceptible, 
became well marked towards the 20th day in favour of the Azotobactev ; 
it is strange to record that the growth was greater in the sterilised plot 
to which no mould was added. Without wishing to exaggerate the im¬ 
portance of these researches, the inference is that Azotobactev is able to 
cause the fixation of nitrogen even if it is added directly to the soil. L,. V. 

803 - Nitrogen Fixation in Ericaceae. — Rayner, m. c , in The Botanical Gazette , vbi. 73, 
No. 3, pp 226-235, figs 4. Chicago, March 1922. 

The article gives a general review of the subject together with some 
new data. 

It has been known since the middle of the nineteenth century that 
plants belonging to the Ericaceae form characteristic mycorhiza, but it is 
only recently that some light has been thrown upon the relations between 
the plant-host and the endophyte. 

In 1907 Ternetz succeeded in isolating from the roots of certain 
Ericaceae several pycnidia-forming fungi which were all referred by Eindau 
and Hemmings to the genus Phoma . They differed from the species 
previously found associated with Ericaceae in the small size of their pycni- 
dio-spores, and though isolated from plant species growing in close prox¬ 
imity, are specific strains, distinguishable by definite morphological and 
physiological characters. The most distinct forms were named Phoma 
vadicis Eficae , Ph. r. Tetralicis , Ph. r. Vaccini , Ph . r. Oxycocci, Ph, r. An¬ 
dromeda e respectively. It should be noted that the isolation of fungi 
endophytic in the roots of plants is very difficult, and the identity of the 
fungi can only be proved by inoculation from pure culture into the roots 
of sterile seedlings and the consequent formation of the mycorhiza typical 
for the species. Ternetz' s work in this connection is open to criticism, 
for he never succeeded in obtaining sterile Ericaceae seedlings, and hence 
there was no proof that the mvcorhizal condition was due to the inocu¬ 
lated fungi. 

Ternetz also tried to discover whether the Phomae he had isolated 
could fix atmospheric nitrogen. He therefore cultivated them in nitro¬ 
gen-free media with all due precautions as to purity of materials, adequacy 
of controls and methods of estimation. The cultures were carried over a 
period of several years, and frequently repeated. It was found that none 
of the five strains investigated required a supply of combined nitrogen ‘for 
healthy development or growth. They all fixed atmospheric nitrogen, 
but in very different degrees. From his own comparative experiments, 
which agreed in this respect with the results obtained by other investi- 
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gators, Tkrnetz found that the strains of Pkoma are much less energetic 
nitrogen fixers than Azotobacter chroococcus, Clostridium pasteurianum and 
C. americamtm, but more economical as regards the amount of dextrose 
consumed to obtain the energy necessary for the process; for example, 
the maximum amount of nitrogen combined for each mg. of dextrose used 
by them was 22 gm. as against 10.6 gm. in the case of the nitrogen-fixing 
bacteria. The values obtained for Aspergillus and Penicillium were too 
small to have any serious value. 

In ignorance of the work of Tsrnetz, the author made an exhaustive 
experimental study of an Ericacea, Calhma vulgaris and published the 
results in 1915. He showed that the fungus is already present in the 
testa of the seed and infects the young seedling immediately after germi¬ 
nation. A pycnidia-bearing fungus was eventually isolated with compara¬ 
tive ease from unopened fruits. Proof of the identity of this fungus was 
provided by reinoculation into seedlings raised from sterilised seed. The 
author tried to detect the symbiotic relation between Calluna and the 
endophyte, and found that the former could not grow in - a sterile medium, 
thus proving that a remarkable case of compulsory symbiosis existed 
between the two organisms. The hyphomycete is distributed thoughout 
the plant tissues of the host including the seed-coat and eventually reaches 
the ovary ; the mycelium spreads to the seed-coat, so that the seedling 
become infected. Root-formation by the seedlings is dependent upon 
early infection by the endophyte : if this does not take place, development 
ceases and the young plant perishes. It is probable that the same 
conditions exist in the whole family of Ericaceae and in fact ovarial 
infection has been reported for many species, and the inability of seedlings 
to complete their development without infection has already been proved 
in a number of cases. 

Similar conditions are also to be found among the Orchidaceae, but 
here the endophyte is localised in the root-cells, so that the infection of 
the seedling is not insured. There is visible evidence in orchids of the 
digestion of the mycelium by the cells of the root, and it is clear that by 
this means the plant can draw indirectly upon organic compounds of car¬ 
bon and nitrogen in the soil. 

In the chlorophyllous orchids the endophyte can utilise the products 
of photosynthesis; otherwise the higher plant lives as a parasite at the ex¬ 
pense of the fungus. This condition has been fully demonstrated for 
Gastrodia elata, a Japanese orchid, parasitic upon a fungus, A miliaria meb 
lea. It is certain therefore that one at least of the so-called “ saprophytic ” 
orchids is to a certain extent parasitic. This is the more interesting because 
the fungus in its turn has parasitic habits and invades the tuber of the 
orchid in the first instance in exactly the same manner as it attacks the 
tubers of the potato,; it is only afterwards that the fungus supplies the orchid 
with food. These facts explain the ecology of Calluna. There is no indi¬ 
cation in this Ericacea of digestion of the Phoma mycelium by the root, 
nor are there any obvious symptoms of attack or defence beyond the 
fact that the hyphae effect an entry and spread from cell to cell* It is 




945 


SOU, PHYSICS 


only in the mesophyll cells of the leaf that the mycelium undergoes di¬ 
gestion. The mycelium in its turn draws its supply of organic compounds 
from its host; as is proved by the cultures in solutions of mineral salts 
and the power it possesses of hydrolising arbutiu. This being so, the quest¬ 
ion of the use of the endophyte to the Ericaceae naturally presents itself. 
There is abundant evidence that the fungus can fix atmospheric nitrogen" 
in a greater or less degree and supply it to the host in return for the or¬ 
ganic compounds it obtains from the host. Of this fact the following proofs 
have been obtained: i) infected Calluna seedlings, germinated on filter 
paper moistened with distilled water are vigorous and longlived; a) the 
endophyte is widely distributed through the plant tissues, develops in the 
intercellular spaces of the leaves and emerges into the air from the surface 
of the shoot, as if to obtain nitrogen from the atmosphere ; 3) the mycelium 
is afterwards digested by the mesophyll cells in which the fixation of 
oxygen takes place. On the other hand there is no evidence that the endo¬ 
phyte of Orchideae can absorb atmospheric nitrogen, for it does not spread 
into the chlorophyllous tissues. 

In 1916, Duggar and Davis made an experimental survey of previous 
work on nitrogen fixation by fungi and extended the observations of earlier 
investigators, taking special precautions to avoid dubious experimental 
methods. They tried many species and varieties of fungus, among which 
was Phoma Betae which has the power, common to all the Phomae , of fixing 
atmospheric nitrogen. In this manner an indirect proof of nitrogen fixa¬ 
tion on the part of Ericaceae by means of endophytes was obtained. 

The author has recently provided a further experimental proof. He 
has already grown two sets of Calluna seedlings, the one in agar-agar 
free from combined nitrogen, and the other in the same medium, but with 
the addition of a 0.5 % concentration of potassium nitrate as being the 
solution most suitable for the purpose. No special precautions were taken 
beyond the use of pure chemicals and freshly distilled water. The seed¬ 
lings grew equally well in both cases, and those not supplied with nitrate 
were of a brighter green. 

The experiments have since been repeated using every possible pre¬ 
caution to avoid contamination by traces of combined nitrogen. A simi¬ 
lar solution of inorganic salts was made up in silica jelly prepared from 
specially purified materials and ammonia free water. The results obtained 
confirmed those already described, although owing possibly to mechanical 
difficulties offered by the silica jelly, the seedlings did not take root freely. 

It may be objected that the seeds used their reserves of nitrogen, but 
when sterilised seeds were employed and no nitrates- given, the seedlings 
turned yellow and the leaves became discoloured, these symptoms being 
relieved by inoculation with a pure culture of the endophyte. The fixa¬ 
tion of nitrogen by Ericaceae through the medium of species of Phoma 
has thus been clearly demonstrated and with their aid Ericaceae can grow 
and thrive in soils deficient in nitrogen. 

These researches have in part been carried out at the Pilcher Research 
laboratory, Bedford College, University of London. L« V, 
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S04 - The Micro-organisms of Sulphofication (1). — 1. waksman, vS. a. (New jersey 
Agricultural Experiment Station, Department of Soil Chemistry and Bacteriology), 
Micro-organism? concerned iu the Oxidation of Sulphur in the Soil. J. Introduction, 
Journal of Bacteriology , Vol. VII, No. 2, pp. 331-338. Baltimore, March 10.12.— 
II. Waksman, S. a., and Joffr, J. S. (Id) Id., II. TJnobtidllns thio&ulttns, a New 
Sulphur Oxidising Organism isolated froom the Soil, Ibid. pp. 2.W-3SO, tigs. 2, 
t pi., bibliography of 36 work* 

The micro-organisms of sulphofication have been very carefully stud¬ 
ied by Omeeiansky, Duggklli, and Kruse. The author takes up the 
subject with the object of establishing the present state of knowledge of 
the question and of using the data collected as a starting point for further 
investigation. 

Hydrogen sulphide, sulphides and thiosulphates undergo a sponta¬ 
neous oxidation process resulting in the separation of sulphur. The sul¬ 
phur thus produced, like natural sulphur, if finely subdivided, is further 
oxidised with the production of sulphuric acid ; the latter, reacting with 
carbonates and other salts, forms sulphates. 

The .process takes place very slowly as a result of the action of simple 
physical and chemical forces, but is greatly accelerated by specific bac¬ 
teria ; this was pointed out for the first time by Winogradsky who re¬ 
ferred to them under the name of sulphur-bacteria. In the transformations 
which sulphur and its compounds undergo, two types of bacteria are con¬ 
cerned, the one being a reducing, the other an oxidising agent. The sul¬ 
phur-bacteria belong to the second class and are very energetic in their 
action. The first sulphur-bacteria studied by Winogradsky contained 
granules of sulphur resulting from the oxidation of the hydrogen sulphide 
dissolved in the medium ; subsequently, many other micro-organisms were 
found to possess the power of oxidising hydrogen sulphide, sulphides, 
thiosulphates and sulphur, some of them being able to accumulate sul¬ 
phur in their cells. These microorganisms are very heterogeneous in 
character. 

In nearly all the work which deals with the oxidation of sulphur by 
bacteria the point of departure of the process was not regarded as sulphur, 
but as hydrogen sulphide, sulphides and thiosulphates ; the oxidising power 
of these bacteria not being estimated by the oxidation of the sulphur and 
hence by the production of sulphuric acid and sulphate or the change in 
the reaction of the medium, but only by the appearance and disappearance 
of the granules of sulphur. This was due to the fact that the sulphur- 
bacteria were studied in sulphur springs, mud baths, sea-water, drinking- 
water and drainage-water, very little attention being paid to the micro¬ 
organisms that oxidise the sulphur of the soil. It was only later that these 
micro-organisms aroused interest, as a result of the researches of Jacobsen 
and other writers. It has also been recognised that the oxidation process 
takes place in two stages; the sulphur is produced first and afterwards 
transformed into sulphuric acid.' Two large classes of micro-organisms are 


(x) See R. 1919, No. 693 (Ed.) 
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especially concerned in the work. The bacteria of one class oxidise the 
hydrogen sulphide, sulphides and thiosulphates removing the sulphur 
which they accumulate internally and subsequently oxidise. These bac¬ 
teria cannot oxidise external sulphur, and are therefore of little importance 
as regards the chemical changes which take place in the soil; they have, 
however, been more completely studied than the bacteria of the second 
class. These are either unable to bring about the preliminary changes, or 
can only carry them out unsatisfactorily; they alone, however are, capable 
of oxidising external sulphur. These bacteria are the more important 
to agriculture, but scientific knowledge of them is still incomplete. 

Each of the two large classes can be further subdivided into smaller 
groups according to their morphological characters and physiological 
properties. The micro-organisms capable of storing up sulphur in their 
protoplasm consist of 3 groups : 1) colourless and filamentous; 2) colour¬ 
less and non-filamentous ; 3) purple rhodobacteria. The micro-organisms 
that cannot accumulate sulphur within themselves, but are able to oxidise 
external sulphur, can be divided into 2 groups according as: 1) they 
themselves deposit the sulphur externally and separate it from the other 
compounds ; 2) they do not deposit sulphur. The latter group is the 
more active. There are thus 5 groups of sulphur-bacteria each of which 
can be studied separately. 

1st Group. — This is the best-known, for it has been the longest in¬ 
vestigated. It includes three genera ; Beggiatoa, mobile forms of bac¬ 
teria ; Thiothrix , immobile forms of bacteria (both of these have no sheath), 
and Thioploea composed of bacteria covered with a gelatinous sheath. The 
Beggiatoa are the classic sulphur-bacteria. As long ago as 1870, Cramer 
recognised that the granules they contained were sulphur ; later, Cohn 
was of opinion that the Beggiatoa and the purple bacteria 1 educed the 
sulphur they contained and produced hydrogen sulphide. Winogradsky 
subsequently showed that exactly the opposite process takes place, the 
sulphur accumulated in the protoplasm of these bacteria which is present* 
in the form of soft globules incapable of crystallisation is the product of 
the oxidisation of hydrogen sulphide ; when subsequently oxidised, it 
produces sulphuric acid, which is neutralised by the carbonates and bi¬ 
carbonates, and liberates carbon dioxide ; hence the medium never becomes 
acid. These processes are exothermic, that is to say they entail a certain 
production of heat, thus supplying the bacteria with the energy they re¬ 
quire for living and building up their organic substance. If these micro¬ 
organisms are deprived of hydrogen sulphide, they bum up all their accu¬ 
mulated sulphur and then perish. Traces of nitrates or of other simple 
nitrogenoms substances are all they need for the construction of their 
plastic materials, but peptone, sugar, etc. which promote the 'growth of 
other bacteria are useless or injurious to Beggiatoa . Keie believes him¬ 
self to have obtained pure cultures of Beggiatoa and Thiothrix. He dearly 
recognised that both species can live in media containing no organic mat¬ 
ter, for which reason he called them autotrophic. Keie showed that these 
bacteria can obtain from carbon dioxide all the carbon they require for 
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the formation of organic matter, and he states that the presence of carbo¬ 
nates is necessary for the neutralisation of the sulphuric acid. The diffe¬ 
rent species of Thioploea have been studied by WiSEOCK and by Koekwitz. 

2 nd Group. — This is very heterogeneous and artificial. It contains 
most dissimilar forms, bacilli like Thiobacteriuni a and Thiobacterium (3 
described by Jegunow ; spirilli like Spirillum agilissimmn and Mtcrospira 
vacillans described by Gickeehorn, and even flagellates like the Monas 
Mulleri of Hinze. 

3rd Group. — The rhodobacteria are characterised by two pigments 
distributed irregularly throughout their protoplasm; bacterio-purpurin, 
which is red, violet-red, or brownish red, and bacterio-chlorine which is 
green. Although these micro-organisms occur in large numbers in the 
water of sulphur springs and in mud impregnated with sulphur, they 
are unable to isolate the sulphur piesent. Mouisch succeeded in obtain¬ 
ing pure cultures of some of these forms, but they were not sulphur 
bacteria. According to Madsen and Moeisch, sulphuric acid is not neces¬ 
sary to keep them alive, and they contain no sulphur granules; this state¬ 
ment, however, does not agree with the preceding observations made 
by Winogradsky and others. The behaviour of these bacteria as regards 
sulphur is therefore an open question. 

4th Group. — The bacteria composing this group were observed for 
the first time in sea-water by Nathanson and subsequently found in drain¬ 
age water, and in the soil. They oxidise hydrogen sulphide, sulphides 
and thiosulphates and accumulate sulphur externally forming a thick sur¬ 
face film containing sulphur which they can ultimately break through. 
The bacteria of this group are also able to use the carbon of carbon diox¬ 
ide for the manufacture of organic matter. Nathanson has cultivated 
them in liquid media containing, amongst other substances, thiosulphates 
and carbonates; Beijerinck has generally confirmed these results, and 
recognised that no other source of carbon is capable of replacing carbon 
dioxide. He isolated a very mobile, non spore-forming type of Thioba- 
, cittus thioparum and a very similar form of Bacillus deniirificans, capable 
also of liberating the nitrogen of nitrates. Jacobsen has carried out some 
quantitative experiments to determine how far Thiohacillus is able to ox¬ 
idise external sulphur. Tieske and Goehring have found Bad. dentiri- 
fleam in many soils, whike Gickeehorn has met with bacteria of the same 
group in garden mould, but has never isolated them. 

5th Group. — Although the first four groups are well-known and have 
been described in microbiological treatises and in special studies on sul¬ 
phur-bacteria, little attention has been paid to this last group, although 
it includes some of the bacteria that are most active in oxidising the sul¬ 
phur of the soil. These are very common in soils to which crude .sulphur 
has been added, and they obtain from it large quantities of sulphuric acid. 
The bacteria of the 5th group also oxidise thiosulphates to a slight extent, 
but cannot break up hydrogen sulphide or sulphides, and do not liberate 
sulphur ; they form no surface film on the liquid on which they are growing, 
but are distributed equally throughout the mass ; they extract all the car- 
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bon from carbon dioxide. These micro-organisms, though excessively 
minute, are the most active sulphur oxidising agents and acid producers 
known. The group has but one representative Thiobacillus tMoxydans , 
which is very common in the soil, and has been the object of preliminary 
studies on the part of the author in collaboration with Joeeb and Firman. 

II. — In a mixture of soil, mineral phosphate and sulphur, the sul¬ 
phur is quickly oxidised into sulphuric acid, which converts the basic 
lime phosphate into neutral phosphate, then into acid phosphate and finally, 
if the phosphate supply is exhausuted, it accumulates it on its own account 
unaltered. These facts were discovered by MacLean in 1918. 

The authors have succeeded in isolating from the mixture a micro¬ 
organism which oxidises sulphur. They employed the dilution method, 
adding to the substance sterilised water in the proporton of 1:10 up to 
1 : 10 000 000 ; and then added 1 cc. of the liquids thus obtained to 100 
cc. of the cultural medium. Tihs consisted of a suspension-solution in 
distilled water, of sulphur (1 %), basic phosphate of lime, ammonium sul¬ 
phate and other mineral salts. The authors also tried adding glucose, 
but had to abandon it, as this carbohydrate encouraged the growth of 
moulds. By means of successive transplanting the cultures became gra¬ 
dually purified, as was ascertained under the microscope, and proved 
by the sterility of cultures grown in ordinary nutritive media. 

The micro-organism isolated is a very minute bacterium with rounded 
extremities, gram positive, and non-spore producing ; most of the indivi¬ 
duals measure 10.5 {/.. In its morphological characters it much resembles 
the two species of Thiobacillus identified by Beijerinck. For this reason, 
the authors have included it in the same genus under the name of Thio¬ 
bacillus Ihioxydans n. sp. ; it is however very different in its physiological 
behaviour, and has therefore been placed in a separate group. Unlike 
the two forms separated by Beijerinck, which liberate sulphur from hy¬ 
drogen sulphide, sulphides and thiosulphates and deposits it externally, 
the new bacillus only attacks thiosulphates, and does not deposit sulphur, 
but oxidises the surrounding sulphur. 

From sulphur, Thiobacillus ihioxydans obtains all its life-energy. Its 
activity can be accurately gauged from the amount of sulphur oxidised; the 
quantity of sulphuric acid thus produced, or the amount of basic calcium 
phosphate dissolved by this sulphuric acid. Impure cultures have proved 
the more active ; they have oxidised as much as 20-30 % of the sulphur. 
The original acidity of the cultural medium was pH = 5.6-6.2 ; during the 
growth of the culture, it continually increased up to 2.8-2.6 where it remained 
stationary (this being the optimum growth acidity), until all the tricalcic 
phosphate had been dissolved by the sulphuric acid and transformed into 
bicalcic phosphate, monocalcic phosphate and phosphoric acid, the cal¬ 
cium being however precipitated in the form of the sulphate. The further 
oxidation of the sulphur resulted later in the production of free sulphuric 
acid which increased the acidity, the latter reaching values of pH ranging 
from 1 — 0.8 — 0.6. This high acidity hindered the further development 
of the culture, producing an auto-regulation of the add content. If 
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much tricalcic phosphate was present, a larger amount of sulphur was 
oxidised, because the acid produced could be neutralised during a longer 
period without impeding the growth of the culture. An excess of tri¬ 
calcic phosphate (as well as of carbonates), was not, however, easily 
tolerated. 

The micro-organism obtains all its carbon from the carbon dioxide 
of the atmosphere. It has no need of carbonic acid obtained from carbo¬ 
nates by the action of sulphuric acid ; carbonates never increased .its growth 
and sometimes they were even found to hinder it, as occurred when the 
medium was rendered alkaline. The reason is that sulphur-oxidising bac¬ 
teria prefer an acid medium, whereas nitrifying bacteria flourish in an 
alkaline medium. Bi-carbonate of sodium is not only useful to the nitri¬ 
fying micro-organisms as affording a supply of carbon, but also and chiefly, 
because'it renders the medium alkaline (Meyerhof). For the same 
reason it may have an injurious effect on sulphur-oxidising bacteria. The 
latter are not tolerant of calcium oxide, for it has the power of producing 
too sudden a change in the reaction of the medium, whereas tricalcic phos¬ 
phate is very useful in neutralising the sulphuric acid formed, owing to 
its insolubility and the acid compounds and insoluble deposit to which 
it gives rise. 

The best source of nitrogen proved to be the inorganic salts, of ammo¬ 
nium, but other compounds can also be used. 

In conclusion, Thiobacillus thioxydans (which is doubtless the first 
recognised individual of a group of energetic sulphur-oxidising bacteria), 
is distinctly autotrophic, that is to say able to live and grow at the expense 
of organic matter alone ; it derives its energy from sulphur, the carbon 
present in carbon dioxide, and the nitrogen of mineral salts. Glucose 
is not injurious to the bacterium, but has no effect upon the production of 
sulphuric acid. Autotrophic microorganisms possessing the power of 
manufacturing organic matter from mineral substances in the .same 
manner as higher plants, but without the aid of sunlight, or chlorophyll 
are not only of considerable agricultural importance, but also of great 
general biological interest, as probably being the earliest representatives 
of organic life upon the globe. jy y. 

805 - Researches on the Efficacy of Deep Tillage and on the Distribution of the Roots 
of Certain Plants in Different Strata of Soil — Avanm, K. (istHuiu uamrlo <idiu r. 
University di Piso), in VA \ricoltum lUtUttm. Year XI, V, part-* 1-3, pp. .| 1 *5(1. Pisa, 1 oe 2, 

Preliminary researches commenced in May 1920, with the object of 
determining the influence which the depth of preparatory tillage might- 
ha ve on different crops grown in succession on the same soil. In a preli¬ 
minary experiment frames 10 cm. in height were placed one on top of 
another and sunk on garden soil normally dug with the spade ; each series 
ox 5 frames was filled with soil which had been dug over and exposed to 
the sHu. An analysis of the soil was made and the fundamental manuring 
consisted of mineral superphosphate and nitrate of soda; buckwheat 
and millet were sown in two series, succeded by autumn wheat and white 
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mustard ; the second season was particularly dry, for which reason the 
humidity of the different boxes and the different strata of soil was deter¬ 
mined at the end of the experiment. 

It is easily understood, after what has just been stated, that the re¬ 
sults of the researches made cannot be applied in practical cultivation. 
However, these researches allow certain conclusions to be drawn which 
confirm the general rules regarding the influence of the depth of tillage in 
regard to different crops. 

If the produce obtained with the various plants used in the experi¬ 
ment is examined, it is noticed that the increased production due to greater 
depth of tillage was realised, as is easily supposed, with the crops which 
were formed immediately after the execution of the tillage. It is next 
noted that the increased production has not taken place in proportion 
to the depth of the tillage, since this increase after reaching its maximum 
for the first deepening of the tillage (from 10 to 20 cm.), has then become 
less accentuated ; and, after having attained a maximum, instead of 
continuing to grow in proportion to the depth, has, on the contrary, decreas¬ 
ed in a sudden and marked manner ; and it has done so very probably 
owing to the intervention of injurious actions exercised by the min¬ 
eral and organic matter situated in the deep strata and brought to the super¬ 
ficial strata. It is further remarked that the favourable effect of deep 
tillage was particularly manifest with millet, which, on account of its 
great vegetative activity and its rapidity of growth, consumed a greater 
quantity of fertilising substances and water for the production of a much 
greater quantity of organic matter than that produced by the buckwheat. 
The crop of wheat which followed that of millet and buckwheat also felt 
the effects of the different depth of tillage previously done, but the effect 
in its case was much less ; to .such an extent that if there was a noticeable 
increase in the production of grain there was often a redticed production 
of straw. 

Another fact which this crop has brought into prominence concerns 
the slightly .smaller quantity of grain obtained from the wheat which 
followed the millet compared with that yielded by the wheat which fol¬ 
lowed the buckwheat. The white mustard, having gone through a period 
of scarce rainfall, felt the effects of the tillage also in a notable manner, 
and its increased production was similar to those recorded for the for¬ 
mer crops. 

A final remark concerns the smaller amount of humidity in the upper 
layer of soil where the tillage was only 10 cm., in comparison with the 
humidity contained in the soil of the corresponding layers where the soil 
had been more deeply turned up ; and this will seem all the more remark¬ 
able if it is remembered that in the former case there was also a smaller 
consumption of water, owing to the smaller amount of organic matter 
produced. 

Other researches on the distribution of the roots of certain crops in 
, the different layers of soil accompanied the former ; they were made with 
zules and methods similar to those above mentioned, with this difference 
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that the frames were 15 cm. high. In five parallelepipeds of soil formed 
of five frames superimposed, indigenous selected maize, millet, hemp, 
giant sunflower, and Kentucky tobacco in transplants were sown on the 
25th May 1920. The vegetative phases passed regularly and, in October 
when each species had finished its vegetative cycle, the roots were 
examined. 

The writer concludes from that examination that the greater part 
of the root-system of the species considered was found in the most super¬ 
ficial part of the soil, to the extent that about 90 % of the weight of the 
roots are m the first 23 cm. of depth. However, it should not be forgotten 
that a good part of the weight of the roots found in the upper layers is 
constituted the taproots or by the thickest roots while the deeper layers 
only contain the capillary roots. 

As is easily supposed each plant is distinguished by a characteristic 
root system. Maize has strong principal roots to which are attached 
numerous capillary roots, very largely found in the first and second layers. 

Millet has a root-system very similar to maize ; but it is much more 
abundant and formed of more resistant and more pliable roots. 

Hemp has a root-system which may be considered as typical of plants 
with tap-roots : from the taproots start more or less stout secondary roots 
to which are attached the system of capillary roots formed of very fine 
rootlets. The sunflower is indicated, as is well known, as a taprooted 
plant: it has, it is true, a very strong taproot which buries itself beyond 
the third layer ; but, differing from true taproots, it has a capillary system 
of very fine rootlets which spreads out mainly in the more superficial 
layer. 

Tobacco, owing to transplantation, has not a true taproot, since at 
a depth of a few centimetres (4 to 6) the taproot is replaced by very strong 
secondary roots spreading chiefly in the lower layers and bearing capillary 
rootlets which reach a considerable depth. 

The form and distribution of the root-system may serve to justify 
the various exigencies of plants in the matter of soil, preparation, tillage, 
manuring and cultural care. In any case, we should never neglect the direct 
or indirect influences which tillage exercises on the physical, chemical, 
and biological properties of the soil and which are expressed by greater 
or less vegetative activity of the plants cultivated. 

Another fact, which we must beware of neglecting in the matter of 
tillage and manuring concerns the rate of growth of the root-system; it 
probably is very different in various plants. In fact, the above-mentioned 
researches have given prominence only to the final conditions, but it would 
not be without importance, especially in connection with the application 
of quick acting manure, to follow the development of the root-system of 
different species of plants in their most typical vegetative phases, 

G. A. B. 

$06 - Application of Electricity to Cultivation. — see nos, and 867 of 
this Review* 
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807 - The Effect of Gypsum on Soil Reaction. — Erdman, e. w. (Towa Agricultural 

Station) in Soil S device, Vol. 12, No! 6, pp. 433-448, bibliography of 32 publication*. 

Baltimore, Dec. 1921. 

Gypsum has been used as a fertiliser for many years and has often 
proved to be valuable when applied to small grains and clovers. 

The early investigators claimed that gypsum increased crop yields 
for a time, but its continued use failed to maintain those increases, and, 
as it contained no nitrogen, phosphorus or potassium, it was regarded 
as a soil stimulant. Recent investigations have shewn that the value of 
gypsum is probably due to its sulphur content, as many soils have been 
found to be deficient in this essential plant-food element, which is more 
important in the case of certain crops than was formerly supposed. As 
gypsum supplies sulphur in a form available to plants it may play ail im¬ 
portant part- in the fertility of soils which are deficient in this element. 
It is believed also that gypsum has an indirect action in modifying other 
soil constituents. Gypsum cannot replace lime as a means of correcting 
soil acidity, but opinions differ as to whether or not when applied to soils 
it tends to make them acid. Gypsum is a neutral salt and on dissociation 
ought to give rise to hydrogen and hydroxyl-ions of equal concentration, 
which might modify soil acidity ; at the same time there may be secondary 
reactions, which theoretically may cause a certain amount of acidity. 

The author decided to test as far as possible the effect of gypsum on 
soil reactions. 

The literature on the subject contains references to experiments dealing 
with gypsum itself, and also with superphosphate which contains about 
60 % of gyspum, consequently the effect of the fertiliser may be partly 
due to this substance. The work of Gardner and Brown in 1910 on 
plots which had received gypsum at the rate of 320 lb per acre every 
two years for a period of 30 years, showed that these plots were slightly 
more acid than those which had received none, but the difference was so 
little that Frear concluded that gypsum did not add to soil acidity. 

SeHOEEENBERGER found that gypsum applied to manure decreased 
acidity; Connor obtained similar results; on the contrary, I v ipman stat¬ 
ed that it did not correct acidity; Skinner and Beattie maintained that it 
added to acidity; Singh the same. Veitch and Connor applied superphos¬ 
phate and found acidity decrease : Brooks, Peummer Ames and Schoeeen- 
BERGER found no appreciable difference. These experiments were carried 
out by various methods. 

The author used Tacke’s method, as slightly modified by Stephenson : 
it consisted of treating the soil with an excess of calcium carbonate and 
estimating the volume of carbon dioxide evolved. 

The results were checked by the method of Macintyre and WiEEis, 
based on the determination of the residual carbonate ; a direct evaluation 
was also made of the hydrogen-ion concentration. 

To summarise the results, it may be concluded that gypsum applied 
in amounts up to and including 500 lb, per acre does not increase or 
decrease the soil-reaction as determined by the Tackb-Stephenson metfcr 
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od. An application of 1000 to 2000 lb. per acre causes a slight increase 
in hydrogen-ions in an acid or neutral soil, but very 4 ittle in the case of a 
basic soil. 

Gypsum added at the rate of 500 lb. per acre to a neutral soil made 
to vary in degrees of acidity by additions of HC 1 and Ca C 0 3 had no effect 
on the hydrogen ion concentration of the soil, and did not show sufficient 
lime requirement by the Stephenson-Tacke method to justify the con¬ 
clusion that gypsum had any effect on soil acidity. E. V. 

808 - Herbaceous Growth of Arborescent Plants for the Production of Manure and 
Forage in Cuba. — Calvin o, M., in Bahtin N. 47, Saida Ha de A'ficultun? , ComercAo 
y Trabajo, Esiacio/i Experimental A w and mica, 16 pp., fig. 6 Hah an a, 102?. 

By sowing very thickly the "gelso bianco ” (Moms alba) or still 
better M. multicaulis and cutting it level with the ground several times 
a year, a sort of meadow T is obtained which can be mown with the same 
apparatus and machines as herbaceous plants (1). 

The waiter proposes the adoption of this method for the growth of 
two arborescent leguminous species of tropical regions introduced into 
Cuba Cassia siamea Lamk. (C. florid a Vahl.) and Albizzia Lcbbcok 
Benlh, The former called " Cassia del Siam ” in Cuba, " Kassod tree ” 
in the Hawai islands and “ wa ” in India, is a native of Southern India, 
Burma, Ceylon and of the Malay peninsula and Siam. Grown in its natur¬ 
al form it furnishes a good firewood and cabinet wood, grown as a hedge 
it serves as a wind screen ; if sown thickly and cut often it gives a large 
quantity of herbaceous material rich in nitrogen and suitable for use as 
green manure. 

In the experiments made by the writer at the Havana Experimental 
Station with seed obtained from the Philippines, by sowing on the 7th 
May 1920, transplanting at a spacing of 60 cm. x 60 cm. on the 2nd June 
of the same year and cutting for the first time on the 8th July 1921, the 
second on the 17th November 1921 and the third on the 31st March 1922, 
he obtained respectively, without any irrigation, 1212 — 572 — 320 qx. 
per hectare of tender leafy branches, easily decomposed, each 1000 kilo¬ 
grammes made up of 498 kg. of leaves and 502 kg. of branches. 

The leafy branches at the time of cutting contain in their leaves 
52.4 % of moisture, 44.33 % of organic matter and .3,27 % of mineral mat¬ 
ter and in the branches respectively 49.85 — 48.64 — 1.51 %. They con¬ 
tain nitrogen in the proportion of 1.88 % in the leaves and 1.3 % in the 
branches. By drying at 30 0 , the moisture is reduced to 9.7 % in the leaves 
and to 7 % in the stems; the nitrogen becomes respectively 3.57 % and 
2.40 %. The ash of the leaves contains 27.05 %of lime ; 12.8 % of 
potash, 6.12 % of phosphoric acid; the ash of the branches contains 
respectively 8.78 - 10.63 ~ 5-°5 %• For the purpose of comparison, 
the writer recalls that the “ cowpea " (Vigna Catjang) contains in the 
fresh leaves 0.33 % of nitrogen, the “ velvet bean ” (Styzolobium spp.) 

(1) See]: R. FobiaM, II prato gclso. Catane, Batlialo, 1330. (Ed.) 
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0.37 % and the “ fandul ” (Cajamis indicus) 1.12 %, that is to say they 
ate all inferior to Cassia siamea. 

As 1000 parts by weight of fresh leafy branches contain 15.88 of nitro¬ 
gen, 2.89 of potash, 1.134 of phosphoric acid and 5.03 of lime, if 50 tons 
of these branches are applied to 1 hectare of land, as green manure, it 
is furnished with 794 kg of nitrogen + 114.5 kg. of potash + 67 kg. of 
lime. Cassia siamea is not eaten by animals ; it is not subject to diseases, 
nor attacked by insect pests. 

For use as transported green manure the writer recommends as fol¬ 
lows:— before spreading and burying the cut branches, let them steep 
in water in which farmyard manure in fermentation has been S9aked (as 
is done in India) and to which has also been added 2 % of phosphate 
of ammonia or 1 % of superphosphate and 1 % of sulphate of ammonia ; 
much more rapid decomposition is thus obtained. One of the systems sug¬ 
gested in England for the production of artificial manure (1) may also 
be adopted, that is to say mixing the plant with ground limestone and 
sulphate of ammonia or simply with cyanamide of calcium and let it 
ferment by watering from time to time. The writer recommends mixing 
100-160 kg. of cyanamide of calcium and an equal quantity of Cuban 
bats phospho-guano with 2000 kg. of leafy branches. 

Albizzia Lebbek , called " algarrobo de olor " in Cuba, “ blackwood ” 
in French Colonies and " women's tong tree ” in British Antilles, may be 
used with the same object. This plant is a native of tropical Asia where 
it is much used as shade trees for coffee. Compared with Cassia , Albizzia 
has one disadvantage, it drops its leaves in the middle of the dry season, , 
in spring ; but if it is sown very thickly and cut very low it remains always 
in leaf. It is moreover well liked by cattle and can therefore also be used 
as forage; its leaves contain 1.19 % of nitrogen and are rich in mineral 
constituents. As is the case with the 41 Cassia del Siam ”, it shoots again 
rapidly after cutting and grows quickly. Previously the writer had recom¬ 
mended, as a plant for green manure in Mexico, the herbaceous growth 
of “ mezquite ” (Prosopis juliftora) which is spontaneous in the barren t 
and semi-sterile soils of ghe “ Mesa central 

809 - Sweet Clover as a Green Manure. — Whiting, a. e , and Richmond, t. e. in VnU 
ve t sity of Illinois Agricultural Experiment Station, Bulletin No. 233, pp. 255 267. Urbana, 
May 1921, 

Sweet clover (Melilotus alba) should prove a promising source for 
supplying nitrogen to the cheaf farm crops. Certain characteristics give 
it a marked superiority over other crops as a green manure. The most 
important of these are : 

Adaptibility to a wide range of climatic and soil conditions, if the soil 
is not acid and inoculation is assured ; hardiness to cold and drought, re¬ 
sistance to disease and damage from weeds ; vigorous growth; rapid decom¬ 
position whilst green; deep-rooting habit which renders impervious sub¬ 
soils more porous and of higher nutritive value. 

(1) See R. March. 1922, N os . 236 and 237. (Ed.) 
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A crop that possesses the combined capacity to grow rapidly in early 
spring and to decompose readily, makes an ideal green manure. Owing 
to its rapid growth clover conserves large amounts of soluble plant food, 
utilisable when the soil would otherwise suffer heavy losses. Similar to 
other legumes, when properly inoculated, the plant can utilise atmospheric 
nitrogen which it stores in its roots as reserve food material. The leaves 
are very tender and decay immediately after the crop is turned under 
green. The roots and stems decay more slowly; thus the different parts 
represent three sources of nitrogen which furnish three rates of nitrate 
production. 

Hitherto considered as a weed, the sweet clover is now coming to 
be regarded as the best crop for soil improvement. As it will supply 
nitrogen at a low cost, it could be employed on a large scale. 

The literature concerning sweet clover as a green manure and as a 
source of nitrogen is very limited. Having been classed for some time 
as a weed, it has received very little attention by investigators. Ori'h 
in 1890 was tbe first to test the value of this crop as a green manure and 
proved its superiority over farmyard manure for the production of pota¬ 
toes, oats and maize. G. B. Hopkins recognised the possibilities of this 
plant as a green manure and in his book on <f Soil Fertility and Permanent 
Agriculture ", he states that 6 % tons of dry matter furnish as much hu¬ 
mus and nitrogen as would be furnished by 25 tons of average farmyard 
manure. The appreciation of the importance of this crops is evident in 
that he introduced it into the rotations on several experiment stations 
and also selected sweet clover as the crop upon which to base his founda¬ 
tion work for restoration of the soils of Greece. In 1917, Maynard stud¬ 
ied the decomposition for nitrate formation under glass and found it 
to be very rapid. He mentions that no record has been found of any 
study of the rate of decay of sweet clover as a green manure. 

The work of Mertz deserves attention, especially designed to com¬ 
pare the value of various green manures, leguminous and non-legumin- 
ous, the latter being reinforced with artificial nitrogenous fertilisers. 
The experiment was conducted in South California. The crops grown 
for green manures in the winter were followed by maize, potatoes, cab¬ 
bage, beets, sorghum and Sudan hay, for six successive years. The legu¬ 
mes proved much superior to the non-legumes and amongst the form¬ 
er the bitter clover (Meliloius indica) an annual variety of sweet clover 
was the most promising, both from the standpoint of vigour, of seed sup¬ 
plies and as a green manure. The use of M, indica resulted in a gain of 
nearly 20 bus. of shelled maize per acre. This compares favourably with 
results obtained 'with an annual application of sodium nitrate giving 
1080 lb, per acre of maize and of dried blood giving 1200 lb., taking into 
account also the cost of these fertilisers. 

The advantage of utilising the crop as a manure has been proved by 
the authors in their experiments made (1918-19) on 5 specially selected 
fields in northern, central and southern Illinois, in connection with the 
University Farm, Urbana. A series of plots was arranged as follows: 
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sweet clover; green manure ; control; to tlie sweet clover and manured 
plots, rock phosphate or bone meal was added once in four years. 
On the sweet clover green manure plots, residues were added to compen¬ 
sate for corn stubble. A distinction should be drawn between available 
and non-available nitrogen as it is most important to keep as much ni¬ 
trogen as possible in the available form. This is exactly what happens in 
the case of leguminous crops, which help to contribute large quantities 
of available nitrogen. The results obtained by the authors indicate that 
after digging in, the sweet clover tends to increase the proportion of ni¬ 
trates in the soil, even more than heavy applications of manure. In poor 
soils the effect is even more marked. The maximum nitrate production 
was noticed in August which suggests the advisability of ploughing under 
at an earlier date, and so avoiding any detrimental effect (due to decompo¬ 
sition) on the germinating maize. Another suggestion is the utilisation 
of the surplus nitrate by sowing a catch crop. When maize is the main 
crop, the value of the additional nitrate remains although quickly utilised 
by the crop. Even when manure, lime and phosphate have been used in 
large quantities (5 times normal application), the yields were not equal to 
those obtained after sweet clover. 

The average for the 2nd year sweet clover crop was 87.6 lb. nitrogen 
per ton of dry matter, the cutting was made before sowing the maize. 
The subsequent advantage was evident. 

These results furnish positive information concerning the value of 
sweet clover when used as a green manure, for adding to, conserving and 
making available for crop purposes the ntrogen of the soil. It is well- 
known that, except for manure, the animal sources of nitrogen (dried 
blood, tanning residue, guano etc.) are scarce and costly and therefore un¬ 
suitable for use on a large scale. This applies also to the use of nitrogenous 
fertilisers (sodium nitrate, sulphate of ammonia, ammonium phosphate 
and calcium cyanamide). On the other hand, the leguminous crops 
offer an exceptional advantage, and sweet clover in particular may in the 
future occupy a prominent position as a green manure. I*. V. 


810 - The Nitrogenous Compounds in Lucerne Hay. — Miller, h. c. (Chemical Divi¬ 
sion of the Oregon Experiment Station), in The Journal of the American Chemical Society , 
Vol. 43, No. 12, pp. 2656-2663. Easton, Pa., December 1921. 

The author has succeded in isolating from lucerne hay certain non¬ 
protein nitrogenous compounds containing 40.7 % of nitrogen; most of 
them can be easily extracted with water. Purins make up 3.2 % of the 
total nitrogen. The author has determined the percentages of the differ¬ 
ent constituents of the protein compounds, and in particular of the amino- 
acids : arginin, hystidin, lysin, cystin, etc. He finds that they contain 
13 % of nitrogen, whereas the amount of this substance present in the 
proteins of lucerne seed is as much as 15.6 %, owing to the different per¬ 
centages of the various constituents, and especially, to the larger quantity 
of arginin which is very rich in nitrogen. The author describes a new 
method for the further study of the non-protein substances. This consists 
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in the precipitation of the aqueous solution by chloride of mercury and 
the subsequent removal of the mercury. L. V. 

8 xi - The Chemical Composition of Plants as a Basis for the Estimation of their Water 
Requirements. — Noyes, IT. A. (Mellon Institute of Industrial Resent ch, Pit 1st mix. 
Pennsvtvauia), in The Journal ol Industrial and Engineering Chemists v, V«>I. XV, Nu. n 
pp. 237-228. Washington, March 1, 192*. 

The author refers to the results of held and greenhouse experiments 
carried out at the Agricultural Station of Purdue, ha Fayette U. S., 
which prove that the direct, or indirect, manuring of the soil causes a 
decrease in the water requirements of growing plants and also changes 
their composition. Working the land has the same effect, for the soil is 
thereby more exposed to the air which increases the bacterial activity and 
.this, in its turn, brings about the greater concentration of the soil sol¬ 
ution. 

By the application of a suitable fertiliser and the timely working of 
the land all danger from drought could be greatly reduced in the case of 
crops growing in the wet zones of the United States, for by these means 
the plants are enabled to enter upon the dry season with an accumulated 
store of moisture. The manuring of the soil will therefore have to be 
studied from another point of view viz., the water requirements of the crop. 

The author is of opinion that the old advice given to farmers, “work 
the soil well so as to retain its moisture and the best crops will obtained ”, 
might be modified as follows : cultivate the land thoroughly so that the 
soil may be well ventilated, because air increases bacterial activity and 
enables the plants to obtain a larger amount of nutritive substances and 
to grow with less moisture. 

The following data confirm this statement. In the course of his 
field and orchard expeiiments made at the Agricultural lUxpermient Sta¬ 
tion of Nebraska, Krisselbach obtained the results given in the appended 
Table. 


Cleaned, | Land 1 Land untlllrtl 

laud j dressed with ! for 
cover crops j straw l several yea is 


Increased girth of trees front 1911-1916 

in cm. 

Nitric nitrogen in the soil during the vege¬ 
tative season per thousand parts of dry 

soil. 

Water at beginning of vegetative season, 
kg. in 30.5 cm, X 30.5 cm. x 22.9 cm. . 
Water at end of vegetative season idem, . 


25.5 

25.U 1 

1 

57.5 

1 

47 < 0 

5.12 

5 .24 

3.83 

5 * *° 


17.1 

* 4-5 

5-37 

3.66 


Greenhouse experiments on Capsicum annuum var. ahbrcvuUum and 
lettuce have shown that by the application of dung and of a complete 
chemical fertiliser the water units required to produce one unit of green 
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substance are reduced by more than a half, while the plants themselves are 
4 times as heavy as the controls. Further, the water requirements esti¬ 
mated by the water content of plants treated in different ways (controls, 
limed, manured with phospliatic, and nitrogenous fertilisers, dung, or 
complete fertiliser), as well as their nitrogen content (green portions and 
roots), and the amount of phosphorus and calcium present in their ash 
all show the existence of a correlation between the composition of plants 
and their need of water. G. A. B, 

812 - Influence of Conditions of Humidity on the Growth of Sainfoin Seeds respecti¬ 
vely Unhusked and Husked.— Rivera, V. (R. Stazione cii Patologia vegetate, Roma) 
in Rr>'*sta di Bioloqta, Vol 4, No. 1. pp 1-12. Rome, 1022. 

In the working of meadows of sainfoin ( Onohrychis saliva All.), 
the results obtained are very variable, which has led the writer to study 
closely the growth of the seed of this leguminous plant under the experi¬ 
mental conditions of the laboratory. 

For each experiment a portion of the seeds were husked and the others 
left in their pods. In a first series, the seeds were placed in various condi¬ 
tions of humidity by forming 4 groups in Petri capsules (1) capsules 
containing water in which the seeds were kept immersed by means of a 
glass ; (2) capsules containing blotting paper abundantly soaked in water ; 
(3) capsules containing blotting paper soaked to a limited extent; (4) cap¬ 
sules in which a humid atmosphere was produced by moistened blotting 
paper placed inside the cover. The first two groups of seeds behaved 
in an identical manner ;■ they are therefore considered together; in them 
the absorption of moisture was very rapid : after 42 hours the maximum 
was reached, and their weight was almost doubled ; on the other hand it 
required 90 hours for the seeds placed 011 the paper slightly moistened to 
absorb about half their weight of water and those placed in a humid atmo¬ 
sphere absorbed about one third. 

It is interesting to note that the seeds on slightly moistened blotting 
paper germinated first; it is clear that in the other cases the seeds found 
themselves in conditions less suitable for their growth owing to excess 
or deficiency of moisture : the delay has a distinct biological significance, 
but it is evident that excessive conditions of moisture cannot be prolonged 
beyond a certain limit. 

Regarding the different behaviour of unhusked and husked seeds, 
one of the effects of the presence of the pod is a delay of a few days in the 
beginning of germination ; this delay may be caused by the fact that the 
soaking of the seed is retarded, since the pod first imbibes the water and 
the seed afterwards; it may also be attributed to the pressure which the 
pod exerts on the swollen seed. 

The amount of water absorbed by the pod is maintained in the same 
proportion as that absorbed by the seed: in fact, the difference between 
the percentages of water absorbed by the unhusked and husked seeds are 
negligible, especially after 90 hours. The pod therefore stores much.mois¬ 
ture and ‘can restore it later; by its structure, which makes it like a 
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sponge, it creates an ideal humid chamber for the seeds which it contains 

«i5. p s I? tESe? rir rc is '” p "” r in u,e ,mi “ stai 

i oa , ? * t1lC See< i k are aext l )laced in a d ry medium, those which are unlmsked 
lose less moisture than the naked seeds. The writer assured himself of 
this m a second series of experiments in which he exposed seeds swollen 

Tor^xamnkhi o, eofT” 8 aCtl ™’ obtai " ed b 7 of chloride of lime, 

i or example, m one of his experiments, after two days drying the unhusked 

seeds still contained 0.32 gm. of moisture and the naked seeds only 0 10 gm 
fxce^vTsSon. )meS SUddenly dry ' the P od P rotects the feed from 

seeds^Tnln tnf? bas devalo P ed -* f^rless from dryness in unhusked 
seeds than m the husked seeds ; thus m two lots of 27 seeds each, 10 and 

W T iDjured - With a retum of humidity, even 
ro Wk “ ta fdieles destroyed could protect themselves bv 
sending out fresh lateral roots. 

From the above it follows that the pod performs complex functions • 
it not only favours a wide distribution of the seeds owing to its conforma¬ 
tion (wings prickles, hairs, etc., which, however, vary much in different 

T0S0. to ‘ ■>» 

d , WU 1 ch covers ' and stores moisture which helps 
the growth oi the seed; the seed enveloped in its pod absorbs moisture 
and swells more slowly, but more surely. 

* equalises the variations of humidity in the environment ■ 
u det | differences, are borne by the pod, while the seed only feels their 

mitigated effect. The moisture which is collected through the pod and 

teSfL? , m : ,, ;" n 8 “ a “ *"«>:'! which dries „p easily, 
fdi J ,, , ed ^, b -' a smgle fall of ram, some times even a very slight 

Plants^ this SndT d i by a + P f l0nged drought. The difficult period for 
the see? almo f alw ays the beginning of the development of 

^ m ? gr0Wt - t he plant 110 lnn S er -offers from the 
dryness of the soil. Now it is precisely at the critical period of neefl ,,f 

moisture, however slight, that the function of theSdtaw^Tte it 

t-f A ^ ^ . see< ^ later. Furthermore it prevents, in the neriod 

winch precedes germination and at the beginning of the period whkh 

’ Ctonce of the meadows is more certain when the seed has 
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not been husked: this the writer has been able to prove in a series of exper¬ 
iments in the open field, and therefore concludes that it is not advisable 
to husk the seed. X,. V. 

813 - Absorption of Ions of Aluminium through the Root System of Plants. — 

Stoklasa, J. in collaboration with Sebor, J., Tymich, F. and Gwacha, F. (Bioche- 
mische Abteilnng der Staatl. Versuchstation au der bobinischen technischen Hochschule, 
Prag) in Biochemische Zeitsch/ift, Vol. 128, Nos. 1-3, pp, 35-47. Berlin, March 7, 1922. 

The absorption of aluminium was studied for the first time by the 
Russian physiologist W. Rothert, in collaboration with Borowikow and 
Schimkine: all the plants tested absorbed the element, which was 
furnished in the form of soluble compounds and even certain insoluble 
compounds. These researches were followed by those of the writer, of 
Bertrand, Aguehon and Szucz. 

At present the author has undertaken the analytical study of the prob¬ 
lem, using aqueous solutions: he employed a mineral solution of definite 
composition in which he plunged the roots of young robust plants after 
careful washing. The aluminium was added in the form of sulphate and 
control cultures were not neglected. The writer has experimented with 
two hygrophytes, two mesopbytes and two xerophytes. 

In a preliminary experiment the sulphate of aluminium was used at 
a strength of 0.001 gm-atom of aluminium per litre of solution. The xero¬ 
phytes and several of the mesophytes developed badly. For the ana¬ 
lyses, made after 26 days, the writer chose the most healthy samples. All 
the plants absorbed much aluminium, especially the hydrophytes; the 
mesophytes absorbed less and the xerophytes still less. The greatest 
amount of aluminium was found in the roots. 

By increasing the concentration of sulphate of aluminium 15 times 
(0.015 of the atomic weight of aluminium expressed in grammes, per litre 
of solution), all the plants died : first of all the xerophytes in 7-11 days ; 
then the mesophytes beginning from the 17th day; lastly the hygro¬ 
phytes *as from the 23rd day. The proportion of aluminium absorbed 
was much less in this than in the previous experiment : aluminium is 
absorbed to the greatest extent when the solutions are weaker: it is 
therefore clear that it is not a simple diffusion which takes place, but 
that a specific permeability of the rhizicome is produced, associated with 
phenomena of absorption and reactions which develop in the intracellu¬ 
lar colloids. The aluminium which has penetrated into the cells causes 
contraction of the protoplast; then, if in strong concentration, it softens 
and dissolves it* (Stokeasa, Bertrand, Aguehon, Szticz). In the xe¬ 
rophytes, this plasmolysis is more rapidly accomplished; more slowly 
in the mesophytes and only with strong concentrations in the hygrophytes. 
The degree of reversibility of the process is conditional on the concentration 
of the ions of aluminium and on the duration of their action. 

Hydrolysable compounds of iron, manganese, copper, etc,, show 
themselves still more toxic than those of aluminium; compounds of alu¬ 
minium can even reduce their poisonous effect, because they take the place 
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of others in tlie cells, which causes an exchange and a new balance of 
cations. 

The writer had previously noted this protective action of aluminium 
but he has now made a more complete study. He selected, with this 
object, the three species of jdants, which in his previous experiments 
had absorbed the largest amounts of aluminium and he put them to grow in 
four mineral liquids of identical composition, but one of which being without 
aluminium or iron, served as control; another contained aluminium; 
a third contained iron ; a fourth both these elements. In the .second 
and third of these nutrient liquids, the absorption of aluminium and of 
iron were accompanied by an abundant elimination of magnesium, calcium 
and sodium ; that elimination was however, much more marked in the li¬ 
quid containing iron, evidently because iron exercises a more intense toxic 
action than aluminium and consequently kills and dissolves the proto¬ 
plasts, setting free almost all the salts. In the liquid which contained 
iron and aluminium, the latter diminished the penetration of the iron and, 
consequently reduced the harmful action ; it prevented plasmolysis and 
limited the loss of mineral principles. The anabasis of the plants grown 
in the four liquids showed that the addition of iron alone sensibh r reduced 
the total ash content while the addition of aluminium and of aluminium 
and iron increased it, while reducing the content of potassium, sodium and 
phosphorus. 

The three plants studied are plants of peat bogs : they therefore grow 
well in relatively acid media and are not tolerant of bases. The author 
has remarked that very many cryptogams behave similarly. He gives 
the ^analyses of some of these plants : — ferns, lycopods, horsetails, etc.; 
their ash is rich in silica, aluminium, iron and sometimes in lime; it is 
probable that 'they have adapted themselves to this kind of mineral ex¬ 
change from the remotest time ; it suffices to consider that most coals 
were formed by these hygrophytes, which utilise the most common mineral 
elements in the soil:— silica, iron and also sulphur (ferrous and ferric 
sulphates] ; it is probable that aluminium had already the power to 
neutralise the injurious action of iron present in the ground in the form of 
oxides and hydrates and especially of ferrous and ferric sulphates ; it thus 
limited the absorption of potassium and phosphorus in which, as a matter 
of fact, coals are poor. I,. V. 

814 - Experiments on the Use of Artificial Light in the Growth of Plants, in Ger¬ 
many. — Hostermakn, ill Vcmn Dcn-techcr Jr^cmcun\ Vol. XVI, No. cj, pp. 523, 

Berlin, May 37, 1922. ' » 

The first experiments on the use of electric light for inducing the 
growth of plants were made in 1880 by Wilhelm Siemens, with a 1600 
candle-power arc lamp ; these experiments were next reproduced at Brom¬ 
berg hy means of arc lamps and mercury lamps with unsatisfactory results; 
on the other hand experiments made in England and Ireland in 1919 by 
Tjebhes and Uthoff induced an increased yield up to 50 %. In the build¬ 
ings of the Experimental Station of plant physiology at Dahlem (Germany), 
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experiments were made during the winter of 1921-22, to ascertain the in¬ 
fluence of artificial light on the growth of plants in glass frames ; in winter, 
in a heated place, the difference of growth of plants, compared with the 
summer, is determined not only by the temperature and by the manuring 
which may be the same at both seasons, but also by the duration of day 
light; in fact, it is the light absorbed by the chorophyli which furnishes 
the energy required for the reduction of carbonic acid into carbon, from 
which carbohydrates are produced through assimilation. But it is not 
only da3 T light which exercises a beneficial action on the process of assimi¬ 
lation ; this action can also be exercised by light coming from another source, 
provided that it is comprised in the category of wave lengths in the com¬ 
pass of which the colouring matters of the leaves have a power of absorp¬ 
tion. The question is to select the light Which will give the best return. 

According to what can be deduced from researches on the physiology 
of plants, with a luminous intensity of about 1000 Tux, the assimilation 
may be considered as proportional to the illumination, while with a more 
intense light, assimilation is less and less accelerated and this is why artifi¬ 
cial light was not used simultaneously with the winter light, but the day’s 
light was prolonged from dusk by means of an electric current. 

Over a plot 5 m. long by 1.50 m. broad were arranged 5 " Nitra ” 
lamps of 200 watts, in such a way that the light could be diffused as uni¬ 
formly as possible ; the lamps were placed 0.70 ni. from the edge of the 
plot, at a distance of 1.20 m. from each other at a height of 0.60 m. above 
the plot, and were furnished with W iskott reflectors. The intensity 
of the illumination of the plants varied over different points of the surface 
of the plot from 300 to 900 Tux, and was exactly goo Tux under the lamp 
and 300 at the edge of the plot. The daily consumption of electric power by 
the lamps, lighted for about 6 hours every day commercing at dusk, amount¬ 
ed to 4.8 kilowatt-hours for lighting a surface of 7 sq. m. Porced cultures 
were made on that surface ; the preceding period of vegetation of some 
of them had already made it possible to have an idea of the principles 
assimilated; others, having just germinated had still to eon c truct their 
vital elements. Close to the plot of illuminated plants was the control 
plot, with the same plants and separated from the former by a partition of 
white wood ; this plot, except for light, received the same care as that of 
the illuminated plants. 

Cabbage-lettuces, illuminated from mid-November, had after 12 days 
on an average about two and a half times as many fresh leaves as those not 
illuminated ; moreover, the leaves of the former were larger and firmer, so 
that after 18 days the plants had developed like lettuces sold at 2 marks 
each. Plants exposed only to daylight requited from 4 to 5 weeks, or 
double the time to attain this degree of development ; it would therefore 
be possible, in practice, to obtain in the same period of time two crops 
of lettuce instead of one. In 18 days the consumption per lamp was 21.fi 
kilowatt-hours ; the price at the time of the experiment being 1.20 mark 
per kilowatt-hour, it cost 26 marks for illuminating a surface of 1.2 sq, m. 
But as (with a doubled crop) 480 marks instead of 240 is drawn from , a 
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surface of 1.2 sq. m., there remains, at this price of electric current, a sur¬ 
plus gain of 214 marks per 1.2 sq. m. 

To examine its subsequent growth, the lettuce was left in its place, 
since it did not flower but continued only to grow. However this very 
probably, should not be attributed to lack of power of the electric light 
relatively to solar light, but more especially to the richness of the artifi¬ 
cial light in red rays, compared with daylight. The crop wa.s gathered 
after 7 weeks of prolonged illumination ; a comparison was then made 
between the plants of the illuminated plot and those of the plot not illumi¬ 
nated : a superiority of weight of the former over the latter of 50 % in 
the green state and 68 % in the dried was found. 

The effect was equally good on beans and vetches. Laihyrm odor - 
atus grew much more vigorously under the influence of the illumination, 
and it flowered earlier and more abundantly. Strawberry plants illuminated 
yielded, as early as the middle of March, very sweet and scented fruit, 
while those not illuminated were 4 weeks later. The favourable effect 
of electric light in the prolongation of the short daylight from November 
to May, was very clearly shown on all greenhouse crops and especially on 
lilac which gave very fine inflorescences under this treatment, with more 
intense perfume and brighter colour. But certain data are lacking regard¬ 
ing 1) the most correct and suitable illumination for certain species 
of plants; 2) the duration of illumination; 3) the most favourable colours 
of the light; hence without exact knowledge of the sources of light and 
of the physiological effects of the light, it is not yet possible to form a 
correct judgement. P. 

815 - Influence of X-rays on dry Seeds and germinating Seeds. — Petry, e. (Zentrai- 

l'Otttheninstitiit cles nancleskiankenbauses Graz), in Biochem'sche ZeUschrijt, Vol .128, 

Nos. 4-6, pp. 326-353. Berlin, March 28, 1922. 

G. Schwartz has already stated that dry seeds stand, without damage, 
an intense application of X rays up to 40 times, as strong as those to 
which germinating seeds show themselves sensible. The writer has noted 
also that, even when respiration is lessened, for example by means 
of cyanic compounds, sensibility to X rays continues. He has now ob¬ 
served that a rapid hydration of dry seeds or of dried germinating .seeds 
was sufficient to stop or renew this sensibility, which is therefore due to the 
water and, in this respect, may be compared with the sensibility to heat 
ferments and proteins. But the water acts not only as such ; it causes 
also the chemical changes inherent to germination: in fact, if the supply 
of oxygen is suppressed, and germination is thus hindered, sensibility to 
X rays decreases ; on the other hand, germinating seeds which have been 
dried are always much more sensitive to X rays than dry seeds. Chemical 
changes therefore intervene which modify the environment; they may 
consist in the stimulation of the proferments, in hydrolytic splitting up 
of reserve materials, in oxidising processes, in processes of assimilation and 
breaking-down. Notable differences are remarked with different seeds; 
for example, seeds of leguminous plants are much more sensitive to X 
rays than the seeds of cereals. V, 
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816 - The Applicability to the Problems of Plant Genetics of Morgan’s Theory of 
the Mechanism Of the Chromosomes.— Jones, D. P., in The American Naturalist, 
Voi. I, VI, No. 645, pp. 166-173. Lancaster, P. A., April 1922. 

The data so far collected are sufficient to justify the supposition that 
the chromosome theory postulated in the case of Drosophila is equally 
applicable to plants. The pea, primrose and maize have all furnished 
excellent material for studying the linkage of genetic factors in the plant 
world. Owing to the ease with which maize can be cultivated the large 
number of grains it produces, and its great variability from the genetic 
standpoint, this plant has been the special object of investigation. 

Owing chiefly to the work of Emerson and his school it has been pos¬ 
sible to distinguish in maize 6 groups of linked factors, and in the case of 
most of these factors their relative position in the chromosome has been 
determined. Therefore from the study of the genetic phenomena in this 
plant an indirect proof of the mechanism of the chromosomes has been 
obtained. 

If two families are taken that have been long enough self-fertilised 
to have become almost, if not quite, homozygous, on crossing an ab¬ 
solutely uniform F 1 is obtained. This is then repeated with two further 
families and another F x is produced. When this point has been reached, 
the work is carried on in two directions : 1) the two F x generations are 
crossed together and produce F x X F lt a double hybrid of the 2nd gener¬ 
ation ; 2) an F 2 is obtained by the self-fertilisation of the F v Bach 
line of maize so far produced by self-fertilisation has hitherto always been 
found to differ in many of its characters from any other line no matter 
whether it is descended from the same variety or from a different original 
variety. The self-fertilised lines when crossed show a remarkable increase 
in growth and, if again selfed, a rapid decrease in vigour, together with 
greatly increased variability in the following generations. 

It may therefore be assumed that the greater number of self fertilised 
lines differ from one another as regards many of the genes in each chromo¬ 
some. If this be the case, the double combination F x x F 1 should have a 
much more complex structure than the 1 P 2 , and a critical comparison of 
these double hybrids with the hybrid parents of the first generation and 
with their F 2 by self-fertilisation, if based on the variability of their differ¬ 
ent characters, ought to afford some indication of the distribution with¬ 
in the chromosome of the genetic factors influencing growth. As regards 
the other factors, the variability of the double hybrid should be almost 
the same as that of the 2nd generation obtained by self-fertilisation, though 
in the characters which are in direct connection with the vigour of the plant, 
the double hybrid ought to resemble the F lf which has lower variability 
coefficients. To decide these questions, the following characters were in¬ 
vestigated : number of rows of grain per cob ; the nodes of the plant; the 
height of the plant; length of the cob; grain production, the weight of 
the whole female fructification with its ripe grains. 

The preliminary study of the 1st generation resulting from the cross 
of two self-fertilised lines of maize showed that the number of rows qf 
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grain in the hybrid was 5.29 % larger than in either of the parents. As 
regards the other characters, the percentage increase observed was as 
follows; 


Number of nodes per plant. b. n 

Height of‘plant. ~/>H 

Ivdiglh ol cob. • • 

Total grain yield ... .rSo.no 


The vigour of the plant therefore has much less effect upon the number 
of rows and of nodes than upon other characters, especially grain produc¬ 
tion. Assuming the vigour of the hybrids to be due to the complementary 
action of the dominant factors, the combination F 1 X F t (the double hy¬ 
brid), if the factors essential to growth are numerous and distributed 
uniformly through the chromosomes, ought to be less variable than the 
F 2 obtained by self-fertilisation. On the other hand, characters that are 
entirely or almost independent of growth vigour (number of rows of grain 
and number of nodes), should present almost the same variability as the F\. 

The data given in the annexed Table confirm this hypothesis. The 
variability of the families F t X F 1 as regards the number of rows and 
nodes is almost identical with that found for the F 2 families. O11 the 
other hand, in all that concerns the characters in correlation with the vig¬ 
our of the plant, the families of the F x X F\, show a decreased variability. 
Further, the fact that all the plants are uniformly vigorous and that their 
high averages are not to be attributed to the presence of some individuals of 
exceptional development, proves indirectly that the hereditary factors 
which control the growth of the plants are very numerous and distributed 
widely through all the chromosomes, or at least a large number of them. 

From the point of view of improving maize, it certainly would be most 
desirable that all the factors which control the superiority of a hybrid over 
its parents should be present in a homozygous condition in a single indiv¬ 
idual. The latter would be in a more stable condition than an individual 
possessing heterozygous combinations of the factors in question, given 
that the factors determining growth vigour rarely attain to complete domi¬ 
nance. The recombination of the linked factors is a problem deserving 
the most careful attention of those interested in genetics. In any case, 
linked factors are not two paired factors present in the same chromosome 
but two factors situated in the same chromosome at a distance from one 
another of less than 50 units. When the distance between the two loci 
is 50 length units (1) or more, factors situated in the same chromosome at a 
greater distance apart are as independent of one another from the point 
of view of transmission, as if they were in different chromosomes. The 
number and,arrangement of the genes themselves therefore appear to be of 


IX) b T i "2-3 etc., units of ‘length is understood 1 - 3-3 etc, % of the crossing over. 
Thus, in the ease of two linked characters with a crossing over percentage of 24, it 
would be said that their genes are situated in two loci ot the chromosome 34 length units 
apart. (Ed.) 






PEANT BREEDING- 


9^7 


greater importance than the number and arrangement of the chromosomes. 
When each gene is independent of all the others situated at a distance 
exceeding 50 units and therefore behaves according to Mendel’s law, the 
author proposes the term of mend el for a chromosome segment of a length 
equivalent to 50 % of the croSvSing-aver. 


Comparative data showing the variability of the 1st generation , 
of the double 1st generation and of the hybrids of the 2nd generation. 

(CV = Vaiiability coefficient; PE — probable error). 



Fi 

*1 X *1 

f 2 


cv 

PE 

cv 

PE 

CV j PE 

No. of rows of seed 

8.90 

0.40 - 0.98 

12,76 

O.52 - 0.65 

12.31 ! 0.45 - 0.82 

No. of nodes per 





j 

plant. 

5.54 

0.25 - 0.78 

5.88 

0.25 - 0.27 

6.20 j 0.26 - 0.33 

Height of plant . . 

7.06 

O.25 - I.04 

6.20 

0-25 “ 0.33 

6.92 , 0.26 - 0.40 

Eength of cor . . . 

13.83 

0.72 - 1.66 

13.23 

0.41 - 0.75 

16.90 ; 0.69 - 1.03 

Weight of seeds . . 

24.13 

1.15 " 1.42 

26.99 

! - 1-44 

32.68 ! t.ii - 2.31 

1 


G. A. 


817 - Genetic Selection of the Wheats “ Bianchetta” and “Gentil rosso”, at Andria 
in Apulia (Italy). — VivaREIXI, ill La Probawmla A^r.coh, 2 nd Series year XIV 
No. 1, pp. 1-15 ; No. 2, pp. 27*31, 2 figs. Bari, Jan. 1022. ^ 

Genealogical selection of the wheats “ Bianchetta di Puglia ” and 
“ Gentil rosso ” begun in 1916. 

The work was done in three stages ; — 

xst year : Selection of ears as founders and starting of pure strains. 
2nd year : Comparative test of the descendants of these ears. 

3rd and following years : Multiplication and propagation of the 
selected plants. 

In the course of these experiments the following characters were spe¬ 
cially considered; number of stems; number and length of internodes; 
average quotient; length of ears; large or small ni mber of leaves; 
intensity of colour ; time of ripening ; resistance to lodging and rust, etc. 

Among the numerous families thus isolated, the following 4 deserve 
special attention: — 1) " Bianchetta ” fam. A.; 2) “ Gentil rosso ” 
fam. A.; 3) “ Gentil rosso ” fam. B.; 4) “ Gentil rosso ” fam. C. To 
give an idea of the effect of selection on the morphological and physio¬ 
logical characters the following comparative data relating to unselected 
“ Bianchetta ” and “ Bianchetta " of the fam. A, are given. 

L 

In the average proportion or biometric value of the grain L repre¬ 
sents the length and D the maximum diameter of the grain, placed groove 
downward. This proportion indicates that the grain of the selected va¬ 
riety tends sensibly to elongate. 

£ 8**1 
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« Bianchetta» 

« Bianchetta > 


common 

fam. A 

Average height of the plants, in cm. . , . 

92 

It 0 

Average length of the ears, in cm. .... 

8.5 

M ‘5 

Average number of grains per ear ... . 

23 

40 

Weight of grains of 100 ears, in grn. . . 

IOI 

246 

Average proportion, in gm. 

1.90 

2.00 

Average quotient, in gm. 

0.32 

0.20 

Aborted spikelets at the base of the rachis. 

4 

2 

Stalks and ears per plant. 

2-3 

6-8 


In the average quotient or biometric value of the stalk --- , S repre- 

' XV 

sents the thickness of the wall of the stalk in the middle part of the mean 
internodes and R the radius of the cavity. 

This proportion indicates that the stalk varies in length but that the 
thickness varies little; there is therefore no reason to fear that the feeding 
qualities of the straw might decrease by selection, nor that it might become 
weak and liable to lodge. 

The difference in favour of the selected families (see Table below) 
shows clearly and it has been maintained throughout the three years of the 
experiment, in spite of great variations in meteorological conditions during 
the same period. 


Production of grain and straw during the triennial period 1919-1921 
(in quintals per hectare). 




19x9 

| 1920 

1921 



Grain 

Straw 

1 Grain 

Straw 

Grain 

.Straw 

« Bianchetta » 

common .... 

7.20 

IO.70 

8.00 

12.40 

7*50 


» 

fam. A . 

9.80 

16.30 

12,10 

19.30 

II.50 

— 

« Gentil rosso » fam. A . . . . 

8.50 

I5.80 

10.30 

*6.20 

12,30 


» 

» B. . . , 

9.60 

17,10 

11.80 

18.40 

— 


» 

» C. . . . 

12.30 

19.80 

12.50 

20.10 




G. A. 


818 - Matural Hybrids of Wheat Rye at Saratov (Russia), — miostjrr, g. k., in The 
Journal of Betedity, Vol. XXI, No. 10, pp. 467-470- Washington, December uux. 

In 1918, a well authenticated and unusual occurrence was seen at the 
Agricultural^ Experiment Station of Saratov (Russia) viz., the existence 
of a large number of natural hybrids (in the F t ) between wheat and rye* 
These hybrids made their appearance in some plots soyvn with winter 
wheat: Triticum mlgare v. erythrospermum, v. Hortiamm and v. fiyro- 

[SI *- 818 ] 
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ihrix. The number varied in the different plots; sometimes they were 
entirely absent, or very rare; in other plots, they occurred in considerable 
quantities; plot No, 828 sown with var. erythrospermum contained 20 % of 
the hybrids, while their total number reached several thousand. 

The plots containing the largest number of these hybrids were char¬ 
acterised by their early ripening, so that the flowering phase coincided 
with, or at least overlapped, the flowering phase of the rye. The glumes 
of these varieties of wheat are very widely open and far apart at the flow¬ 
ering season which facilitates cross-pollination. Owing to the continental, 
dry climate of Saratov and its low rainfall (about 380 mm.), crosses between 
different varieties of wheat are of practically habitual occurrence. 

In 1917, the year preceding the appearance en masse of the wheat X 
rye hybrids, the season had been drier than usual. 

The hybrids in question belong to the F t , and occupy an intermediate 
position between Secale and Triiicum with a slight predominance of the 
characters of Triiicum. In general habit, the plant is more like wheat 
than rye ; in most of the culms however the upper part of the rachis 
near the base of the ear is hairy, as is the case in rye. 

The seed of the first year (FJ produced 209 plants and these may be. 
divided into 4 groups : 

I) Two individuals of the Secale type with a tendency to self-pol¬ 
lination. 

II) 87 individuals of the Triiicum type. In these, frequent mor¬ 
phological traces of Secale were noticeable : buds coloured by anthocyanin 
— elongated glumes — keel-shaped glumes, etc. 

III) 12 plants of entirely new type with long ears and glumes, and 
a large number of spikelets. In these forms, the rye characters were pre¬ 
dominant although the grains were typical wheat grains. 

IV) 102 plants of intermediate character. 

As regards fertility : 29 of the plants were completely sterile; 42 % 
had only one giain each; 11 % were normally fertile 18; % occupied 
an intermediate position. 

Among the hybrids, new characters, quite different from the characters 
of either parent, made their appearance as for instance : narrow pointed 
leaves resembling the leaves of certain wild Gramineae ; thick leaves; 
very brittle rachis; very rough awns culms; with thick walls. In the 
3rd and 4th generation, there are typical wheat and typical rye indi¬ 
viduals with very few intermediate forms. 

When this point was reached it was useless to continue the analysis. 

The chief fact to be learnt from the examination of the data'collected 
is that the characters of the hybrids of the first generation, whether the 
latter are of the typical wheat, or rye, type (or even intermediate), remain 
fixed in the succeeding generations. 

The following question may now be asked: since in the segregation 
processes there is a clear distinction between the two fundamental forms 
Triiicum and Secale , what are the characters regulating their resistance 
to low temperatures? If it be conceded that opposite morphological 

pis] 



970 


PLANT BREEDING 


characters exist, surely the presence of similarly opposite physiological 
characters cannot be denied. 

As regards the resistance to Fmarium mvalie evinced by wheat X 
rye hybrids, distinct segregation has been observed resulting in their di¬ 
vision into very resistant and highly susceptible families respectively. 
This indicates the possibility of obtaining resistant types by mentis of 
crossing and selection. 

The low temperature resistance of some families of the rye type was 
found to have diminished, as if they had been forfeited as a result of tak¬ 
ing on certain wheat characters. 

On the other hand, many of the hybrids of the Tnlicum type showed 
increased resistance to cold. 0 . A. 

819 - A Study of the Hybrids, Red Rustproof (Averta sterifis) x Black Tar¬ 
tarian (A vena Orlentalis), in the United States. — Wakab vyasiii, S , in 
Journal of the American Society of Autonomy, Vo. 13, 6-7, pp. 25 <i-jo6. 

Washington, October 1931. 

This paper gives the results of experiments on the inheritance of re¬ 
sistance to smut (Ustilago leavis Avenac ), sterility, panicle shape, col¬ 
our of glume, and correlations among these characters in the F 2 and I<\ 
of Red Rustproof {A vena sterilis) X Black Tartarian (Avcna oriental is). 


Table I. — Comparison between the clvef characters of the two Parents. 


'Characters 

Red Rust proof 

Average height, inches.. 

32 

Average number ot culms per plant . . . 

8-3 

Average number of kernels per panicle. , . i 

45 

Susceptibilty to smut*.. 

Immune 

Percentage of sterile flowers. 

^5 

Shape of panicle. 

Pyramidal 

Average length of panicle (inches) .... 

5 


Black Tartarian 


2.3 

169 

Susceptible (av. 34%) 

14 

One-sided 
r j 


The most important results obtained may be summarised us follows : 

I. — Smust resistance. — Red Rustproof has never shown a 
single indication of smutting, whereas the percentage of rust infected Black 
Tartarian plants ranged from 25 to 40. The F 1 and 1 <\ have never 
shown a trace of smut. In the F 3 , there were r2 infected lines, while 
95 remained immune. In the 12 infected lines, the percentage of diseased 
plants was 15 — 12 — 9 — 8 — 4 — 4 — 4 — 3— 3- 2 —3 - and <>. r 
respectively, thus the most susceptible row produced less than half as much 
smut as the susceptible parent. 

The cause of immunity up to the F 2 and the pronounced resistance 
in the F s indicate the existence of multiple factors. Since the susceptible 
parent showed smut 011 less than half the plants, the behaviour of the 
is nearly what is to be expected if the immunity of Red Rustproof 

[ 818 - 819 ] 
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is caused by 3 independent dominant factors any one of which would 
prevent the appearance of Ustilago. 

The fact that resistance is dominant is unusual, inasmuch as it has 
been reported recessive in wheat yellow rust (Biffen and Nilsson-Eiile) 
and in stinking smust of wheat (Gaines). 

II. — Sterility. — The record shows Bed Rustproof to be higher 
in sterility than Black Tartarian. Their crosses are comparatively high 
in sterility, although this sterility decreases in successive generations 
because the sterile strains eliminate themselves. Great differences were 
observed between one panicle and another, some being 100 % sterile, while 
a few were less than 5 % sterile. 

Table II shows the sterility in the parents and the F v F 2 and F 3 . 
It proves the progressive decrease of sterility in the successive generations 
when averaged, but the increased fertility of some of the F 3 rows suggests 
multiple factors and is of economic importance. 


Table II. — Comparative Sterility of Red Rustproof and 
Black Tartarian oats and their Hybrids of the First Three Generations . 


Variety 

Number 

of 

fertile flowers 

Number 

°t 

sterile flowers 

Sterility 

percentage 

Red Rustproof. 

454 

XX2 

25 

Black Tartarian. 

1452 

246 

14 

Red Rustproof L Black Tartarian F x . . . 

122 

197 

62 

» » F2 • * . 

2 802 

3663 | 

57 

» » F 3 . . . 

39 721 

23 935 ! 

38 

Black Tartarian X Red Rustproof F x . . » 

68 

167 

7 i 

» a F$ . . • 

I 158 

620 

35 


III. — Colour of the glumEvS. — Red Rustproof has white glumes 
slightly tinted with red (bb) ; Black Tartarian has dark brownish or 
black glumes (BB), It is difficult to distinguish Bb from BB, If, however, 
the two classes are combined, the proportion is 72 % of plants with coloured 
glumes and 28 % with' white, which approaches the monohybrid ratio 
3 : x * 

IV. — Shape of the panicle. — The author spent much time 
in trying to classify the F z and F 2 panicle types segregating in 1919, but 
owing to the rapidity with which the material ripened and the change,s 
produced by different stages of maturity, the classification was unsatis¬ 
factory. It was, however, sufficiently accurate to show that the inherit¬ 
ance of the asymmetrical or horsemane type of panicle is recessive, but 
produced by multiple factors. 

V. — Dwarfness. — In most cases, plants which were below 24 ins 

inches in height were counted as dwarf. The production of dwarf plant- 
was interfered with by sterility, and it is therefore difficult to state whether 
it is a simple Mendelian character, , . ' 
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Table III. *— Correlation between Colour of Glumes , 
Shape of Panicle and Height of Plant. 


Black asymmetrical 

Black pyramidal 

! White asymmetrical 

White intermediate 

White pyramidal 

panicle 

| panicle 

| panicle 

panicle 

panicle 

No. of 

Height 

No. of 

Height 

No. of 

Height 

No. of 

Height 

No. of 

Height 


in 


in 


in 


in 


in 

plants 

inches 

plants 

inches 

plants 

inches 

plants 

inches 

plants 

inches 

I 

15 

I 

70 

I 

45 

3 

50 

I 

45 

I 

40 

— 

— 

2 

50 

— 

— 

I 

67 

I 1 

45 

— 

— 

2 

55 

— 

—. 

— 

—. 

1 1 

60 

— 

— 

I 

65 

—• 

— 

— 

— 

I 

67 

[ r "" " u 

1 ''" 

I 

67 

— 

——’ 


**— 


VI. — Correlation. — Table III classifies the smutted oat plants 
according to colour of glumes, shape of panicles and height. 

There seems to be some correlation between dwarf ness and sterility, 
and between smut susceptibility and dwarf ness. There may also be a 
correlation between smut susceptibility and the white colour of the glume, 
and between susceptibility and asymmetrical panicle. 

Sterility is not correlated with the colour of the glume or the shape 
'of the panicle. G. A. 

820 - The Improvement of Sorghum by Crossing and Selection in the United 

States. — ViNhaix, N. N., and Cron, A. B., in The Journal of Heredity ol. XII, 

No. 10, pp. 435-443 -j-figs. 6. Washington, December 1921. 

Until recently, all the studies on the hybridisation of sorghum in the 
United States have been confined to the subject of natural hybrids. Now, 
however, that the separation and isolation required to obtain pare lines 
is finished and the pure lines have not proved as satisfactory as was 
expected, the investigators are persuaded of the necessity of having re¬ 
course to crossing, if any further improvements are to be attained. 

In the hybridisation experiments carried out by the Office of To rage 
Crop Investigations in greenhouses in Washington, and in experiment 
fields at Amarillo (Texas), the following system is adopted. 

1st Generation. — The grain obtained by cross fertilisation is sown 
in rows and the F x plants bagged to prevent the access of foreign pollen. 

2nd Generation. — The grain produced by the F t plants is sown 
in rows. The best plants of the F 2 are chosen when they are well develop¬ 
ed and their inflorescences are isolated in order to carry out comparative 
tests with their parents and other commercial varieties. 

3rd Generation. ~ The grain of chosen individuals from the F z is 
sown in rows, one row being reserved for each plant (Head to row). 
The best individuals of the F s are chosen out and isolated, enough seed 
being taken if possible to sow a whole experiment plot next year. When 
the' rows are very uniform they are regarded as units. 
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4th Generation. — The best lines of the F z are sown in duplicate 
plots protected from cross-pollination by high rows of maize. 

The forage and grain yields are taken as a basis for estimating the 
quality. 

5th Generation . — The best rows of the 4th generation are propagated 
more extensively in order to obtain a supply of seed for comparative ex¬ 
periments on a large scale. 

Feterita X Kaffir. — Contrary to all expectation the plants of 
the iq had panicles with brown seeds whereas the seeds of Kaffir are white 
slightly spotted with brown, and those of Feterita are bluish white with 
a slight brown tinge on the glume. 

In general appearance the hybrid chief! y resembles the Kaffir parent. 

In the F 2 , the segregation phenomena are very complicated owing 
to the appearance of extreme types ranging from a dwarf form, 60-70 cm. 
in height, to a tall form over 2 m. high. The plants vary also in the de¬ 
velopment of the leaves, the shape and density of the panicle, the size 
and colour of the grain, the succulence and sweetness of the stem and in 
many other characters. 

The types chosen lor the subsequent experiments are intermediate 
between their two parents in most of their characters and resemble in many 
ways “ Dwarf hegari 

Many types selected according to the system described above remain¬ 
ed fixed from the third generation. 

The following Table gives the comparative data for the type F. C. I. 
8921, the parents and two other hybrids: 9917 and 8929. 


Forage and Grain Yield of the varieties Feterita and Kaffir 
as compared with the Yield of the Three Hybrids Feterita X Kaffir. 


No, of 

series 

Varieties 

Forage quintals 
per hectare 

Grain quintals 
per hectare 

Relative 
forage yield 
Kaffir — 100 

Relative 
grain yield 
Kaffir “ 100 

1920 

1921 

1920 

1921 

811 

Feterita 

50.1 

29.I 

19.7 

1 . 

13.2 

97 

104 

8917 

Feterita X Kaffir 

26.4 

20.1 

21.6 

18.3 

57 S 

127 

8921 

» » 

56.4 

30.0 

21-3 

I9.9 

105 j 

128 

8929 

» » 

—. 

34-2 

— 

I8.7 

—. 

—. 

24983 

Kaffir (Dwarf) 

52.6 

29.7 

18.9 

12,5 

100 

roo 


These figures show the superiority of the hybrid 8921 over its parents, 
both as regards grain yield and forage production. The object of this 
work was not only to increase grain crop, but included more strictly gen¬ 
etic aims such as the study of the heredity of grain colour, of the colour 
and shape of the glumes and of awn development. 

Coeottr of the grain. — Feterita x Red Amber. The kernels of 
Feterita are bluish white with narrow brown zones; in the Red Amber 
kernels, brownish-red predominates. In ths Fx, the brown-red colour 
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appears wliile the segregation phenouiena iu the 7 ' 3 show lliat there aie 
2 genetic factors coming into play, R (red) B (brown). Feterita should 
haVe the formula rr bb. Red Amber RR BB and the hybrid of the first 
generation Rr Bb. 

Fcievita x Kaffir and Kaffir v Feterita ; here again there appear 
to be 2 factors, but they are not the same as those in the piecoding case. 

7 . 7 ackfndl Kaffir seems to have the facto i B for brown, while in Fe~ 
terita, a factor S breaks up tlie uniform brown of Kaffir into dots and 
patches. The formulae thus are as follows: Feterita SS bb and Kaf¬ 
fir ss BB. 

Colour op the palae. — Red Amber x Fcievita: F x is uniformly 
red like Red Amber. The brownish-red of Red Amber is dominant 
as regards the black of Feterita. In the F 2 , reel and black appear in 
the ratio 75.0 : 2pi. 

Awn development. — Dwarf Milo X Feterita . — Milo is awned, 
Feterita is awnless. The 1st generation is awnless ; in the 2nd generation 
there were 183 awnless and 68 awned plants. 

Thus the awned character is recessive. 

Shape oe gixmes. — Dwarf Milo x Fcicrita, — Milo has large, 
truncated glumes, while the glumes of Feterita are slender and pointed. 
The Milo shape is dominant ; in fact, in the F J( there were 187 plants 
with blunt glumes and 64 with pointed glumes. 

(r. A. 

821 - Correlation batween the Colour of the Spsrmoderm in Peas and the Shape of 

the Seeds. — Parrels, J. J., Tjebbes, K , Upiiofth, J. 0., in (iviiet 'c», \ ol. IV, part 1, 

p. 23-31. The Hague, Jan 1022. 

Results of some crosses between Dutch and American varieties of 
peas. 

“ Blauwpeul" has large seeds of a brown-yellow colour, flat in shape. 
The pigment is situated in the spermoderm ; it lacks the genetic factor 
which determines the concentration of the pigment into spots. " Krom- 
beck " is a variety with crooked pods, yellow cotyledons and tin pigmented 
spermoderm ; but it has the factor which determines mottling. 

By crossing " Blauwpeul ” with “ Kmmbeek", hybrids with the 
spermoderm mottled or spotted with brown were obtained in F\. " Kroo- 
nerwt’b a green pea with large round seed also possesses the factor which 
induces the concentration of the pigment into spots. 

From “ Blaitwopeul" X “ Kroonerwt’b hybrids were obtained in F t 
with flat seed with brown-yellow spermoderm spotted dark violet. “ Ame¬ 
rican Wonder ", has large, green wrinkled seeds ; it lacks the factor for 
spottedness and, crossing it with “ Blauwpeul " plants with flat seeds 
of plain yellow-brown colour were obtained. 

These experiments show the correlation which exists between the pre¬ 
sence of pigment and the shape of the seeds ; coloured see ds are always 
fiat and wrinkled and round seeds always have a spermoderm lacking 
in pigment. ' (k A. 
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■822 - Self-Pollination and Cross-Pollination in the Coconut Palm. — Albar V. C., 

in The Philippine AnricuUwtet, Vol. X, No. 5, pp 105-207, Plates 2. Eos Banos, 
Eaguna, December 1921 

The results of the author's researches and experiments have shown 
that self-pollination and cross-pollination are both possible in the case 
of the coconut palm. 

The majority of the male flowers in one cluster begin to open about 
(5 o'clock in the morning, but the anthers do not dehisce before 8 o'clock. 
The female flowers in the same cluster become receptive after 2 or 3 weeks 
from the time of the appearance of the inflorescence. 

Insects and wind may serve as agents in pollination. Amongst such 
insects are : Lucilia sp. (Diptera) — Sarcophaga sp. — Vespa lucinosa 
Sauss.; Rhyndnum atrum Sanss.; Apis indica Fabr. ; Trigona biroi Fabr. 
(Hymenoptera) — Prenocerus caemleipennis Perty (Coleoptera). 

The positive results obtained by artificial cross-pollination are also 
very interesting from the standpoint of applied genetics (see following 
Table). 

Artificial Cross-Pollination in the Coconut Palm . 
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There are abundant pollen grains in a cluster of flowers. The pollen 
grains germinate in 5 to 30 % sugar solutions. The pollen remains vi¬ 
able from 2 to 9 days after leaving the anther. G. A. 

823 - The Improvement of the Sugar-Cane by Selection, in the Philippines. -- 

Mendiola, N. B., in The Philippine Agriculturist, Vol. X, No. 5, pp. 211-218,, 12 pi. 

Eos Banos, Eaguna, December 1921 , • 

The sugar-canes at present grown in the Philippines mostly belong to 
low-yielding varieties that are very subject to disease. The author re¬ 
cognises that it is necessary to practise both crossing and selection in order 
to obtain better combinations of characters. He also reports on the 
promising work that has already been begun in this direction. 

The process is very simple : the most vigorous and healthy plants in 
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the field are chosen ; the ripe seeds (taken from the finest inflorescences), 
of one variety are sown separately in wooden boxes or frames, in which 
the soil should not be less than io cm. deep. These germination boxes 
must be covered with white-washed pieces of glass, or with glass with old 
jute sacks on the top. If weak or sickly seedlings appear, they are pulled 
up and burnt immediately. As the plants grow, they are transplanted to 
larger boxes, in which the soil is not less than 15 cm, deep, or to bamboo 
tubes cut into the shape of small pots. The boxes and tubes are not to 
be covered, but protected from direct sunlight. When the depth of the 
soil in the boxes is no longer sufficient for the proper development of the 
seedlings, the latter must be transplanted to the field or potted. During 
the first year of this work about 10 000 seedlings were obtained, but nearly 
one half died before reaching maturity. 

When the sugar-cane plant is mature, it may be divided roughly 
into three types — the large, medium and slender. In each group there 
is great variability in colour. 

The large canes are more or less similar in size to the Zambales, the 
Hambledon Seedling 1900, the Hawaiian Seedlings and other imported 
heavy canes. 

The medium seedlings somewhat resemble the native canes in size, 
and the Japanese or “ Uba ” in habit and other characteristics. Most of 
the slender seedlings are in appearance and other characters like the 
Japanese or the “ Uba ” canes. 

The second year of the test, 200 selected seedlings were sent to dif¬ 
ferent places, in order to study their botanical and agricultural charac¬ 
ters and especially their resistance to Fiji disease (observed for the 
first time in the Fiji Islands), of which the pathogenetic agent is .still 
unknown. 

The work of testing and isolating the best individuals and of obtaining 
new plants from seed is still being carried on. In 1920-1921 a second 
group of seedlings was raised. 


Pedigree No. 


No. of seedlings 


H-109. 

BadiJa. 

Louisiana Striped. 
C.A. 15 482 . . 

C.A, 13 922 . . 

C.A. 23 725 • * 

C.A. 14 861 
C.A, 13 907 . . 

C.A. 13917 * • 

C.A. (unknown) - 


3 
75 

4 
34 

25 

10 

16 

6 

8 


P. A. 
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824 - The Improvement by Crossing and Selection of the Raspberry ( Rubus 

fcfaeus etc,) and the Blackberry (Rubus fruticosus etc,) in the United 

States. — Neps, H, in The Journal of Heredity, Vol. XIT, No. 10, pp. 449-455 

f figs. 1. Washington, December 1921 

The author gives an account of the crossing and selection work car¬ 
ried out with j Rubus at the Texas Agricultural Experiment Station since 
1909. Two methods were adopted : 

1) Very dissimilar forms were intercrossed in order to be able 
better to distinguish the elementary characters throughout the complicat¬ 
ed processes of segregation and re-combination. 

2) A large number of seedlings of each variety were cultivated 
with the object of studying any variations that might occur and using 
them in the selection work. 

Common thornless bramble. — The ordinary Mac Donald bramble 
indigenous to Texas and which is thought to be a natural hybrid is provid¬ 
ed with thorns and has a diffuse habit of growth. 

The author cultivated 2000 of these plants from seed ; amongst them 
was a group of individuals of which the leaf-blades were tough, glossy, 
smooth and almost coriaceous having three to five lanceolate leaflets with 
almost entire margins. In this group, were found two entirely thornless 
individuals, one spineless and diffuse, and the other spineless and erect. 
Four generations of the former have already been observed and they show 
considerable fixity and constancy of character. The seedlings of this 
type can be distinguished as soon as the first leaf unfolds which is cordate, 
or cordate-lanceolate, with entire, or slightly dentate, margins and much 
resembles the leaf of the violet, for which it may be easily mistaken. 

Early harvest ( Rubus floridus) x Austin Mayes (R. Bailey anus 
florid us), — Early Harvest has fruits of small size, but they are very 
sweet and the seeds are very small; Austin Mayes bears large clusters 
containing several small berries with large seeds, an acid flavour and no 
aroma. 

In the F v individuals were obtained in which the characters of Mayes 
were clearly predominant though the clusters of fruit were very irregular 
and composed of small berries (Early Harvest), and of small and large 
berries mixed (Mayes). From one individual of intermediate character 
there were obtained in the F 2 generation 367 seedlings of the Mayes type, 
37 intermediate and 21 of the Early Harvest type. 

Common bramble x raspberry. — The experiments in crossing 
the common bramble with the raspberry were of special interest, and prov¬ 
ed successful. Rubus nibrisetm (Rydb.) was chosen for the mother 
plant and fertilised with pollen from two kinds of red raspberry. Brilliant 
and London [Rubus strigosus). After numberless difficulties due to the 
sterility of the F lt hybrids, a good crop of fruit of the F x was finally obtain¬ 
ed in 1915, and from the seeds a second generation (F 2 ) of 280 individ¬ 
uals were grown, 125 of which reached maturity in 19x7. Since, however, 
the mother plants of the F x had not been isolated, the genetic composi-r 
tion of the F z is a little uncertain. In any case, the above-mentioned 
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125 plants can be divided into : 28 % in which the raspberry character 
is dominant ; 41 % with the bramble characters ; 22 % intermediate ; 
3 % indefinite. 

From the group in which the raspberry character was dominant, 5 
plants characterised by their regular and high yield were selected. 

All these plants have the habit of the raspberry, their stems being 
strong and either erect or procumbent and covered with numerous, short., 
weak thorns. The leaves are large and similar in structure to those of 
the raspberry with three, or five, round leaflets ; the flowers are interme¬ 
diate in size between the flowers of the parent plants, and grow in clusters 
at the end of long peduncles, as in the case of the bramble. The fruit 
which is dark cherry-red in colour, turns a blackish-brown before ripening, 
it is larger than the berries of either parent and has- a slightly acid flavour 
with a scent very similar to that of the raspberry. 

From a large number of F z hybrids, 4 individuals were chosen to pro¬ 
pagate this new type of which the fixity and homogeneity had already 
been proved to the 3rd generation The 4 selected plants bore fruit from 
the second half of in May to the middlle of August; being 3 months old 
at the date of fructification. 

The fruit, even at the end of the season, did not lose its aroma or 
decrease in size. 

These experiments proved one notable fact, viz., that normal fertility 
was only manifested by the most robust individuals of the F 2 in which tbe 
raspberry character was predominant, sterility being apparently a transi¬ 
tory phenomenon. 

Not only did the plants of the F 2 and F z become perfectly self-fertile, 
but their pollen possessed extraordinary vitality even when applied to 
rather distantly related forms. 

The F % and F z also distinguished themselves by resisting the drought 
and high temperatures of 1918. 

Thus, the objects of making these crosses between the Bramble and 
Raspberry have been successfully attained. Q, A. 

S25 - Rapid Determination of the Germinating Power of Seed. — Lesage, i\, in 

Compte Rendus de VAcadsmu des Sciences , Vol. 174, No. ir, pp. 762-766. 

13 Hatch 1922. 

In connection with a publication of M. M. Nemel and Duciion (i), 
the writer recalls a method which he brought to notice in 1911 and which 
be has recently completed. This method makes it possible to recognise 
whether seeds possess germination power without submitting them to ger¬ 
mination tests. The writer placed seeds of Lepidium sativum in dilute 
solutions of caustic potash ; if these seeds were capable of germinating, 
they coloured egg-yellow a dilute solution with a maximum concentration 
of 2- 5 N (normal) in 4 hours at most; if on the other hand, they had lost 
their vitality, they coloured also a very dilute solution, with a maximum 


p) See R. Hatch 1922, No. 253. (Ed) 
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strength of 3 / 4 2- 9 N. In practice a solution between these two limits 
would be satisfactory The coloration would indicate the incapacity to ger¬ 
minate. The author has ascertained that this method can also be used 
for seeds of 16 othei plants experimented on. He considers that it offer* 
a starting point for the physico-chemical study of seeds and that it has a 
practical -value. T. V. 

826 - “Trigu biancu’% “Trigu arrubiu” and “Trigu mom ”, Varieties of Wheat 
grown in the Province of Cagiiari, Sardinia fi). — Blandini, e. (r Oattedra Am* 
bulante di Agricolliira di Cagliari); in U Italia A^ricol", Year 59, No i,p 16, 1 Tull page 
col. pi.; No 2, p. 48, 1 full page col. pi.; No. 6, p 179, 1 full page col. pi. Piacenra, 
15 Jan., 15 Feb. and 15 June 1922. 

« Trigu bjancu» (White wheat). — A hard wheat with normal 
vegetative cycle, cultivated mainly for making bread, in the plain of 
Sanluri. It tillers less than “ trigu moru ” (1) ; for this reason 1 quintal 
per hectare is sown. 

It has little resistance to lodging and drought, but it is resistant to 
rust which, in the marshy lands of Sanluri causes much damage to other 
varieties of wheat. 

Characteristics: — ear rectangular, light yellow, bearded, 20-23 
loose fertile spikelets; spikelets with 2-3 fertile flowers glumes ; oval 
lanceolate, with very marked sharp keel, terminated by a long point¬ 
ed rostrum, and wax coloured edge; glumules oval bulging, with awns 
yellow wax colour; grain yellowish white, slightly gibbous, wrinkled, 
ventral profile slightly concave; stalk with semi-solid straw. It re¬ 
sembles very much the varieties called “ Saragolletta ” in Basilicata and 
* “ Farm ” in Sicily. 

" Trigu arrubiu ” (Red wheat).. — A hard wheat with normal 
vegetative cycle, grown exclusively for making bread. Tike “ murru ” 
it tillers much but it is less resistant to lodging. It has the drawback of 
losing its ear at physiological maturity. 

Characteristics ear golden-red, square, bearded, with 25-27 compact 
fertile spikelets; spikelets with 3-4 fertile flowers; glumes oval lanceolate, 
slighly keeled, terminated by a long pointed rostrum, edge red shaded 
witht blue; glumules oval bulging, with golden yellow awns, deciduous 
at maturity; grain small 5-7 mm. long by 2 mm. broad; stalk hol¬ 
low in the first three internodes, solid in the others. It resembles 
very much the varieties called <£ Rossia ” in Basilicata and “ Ruscia ” in 
Sicily. 

" Trigu moru” (Black wheat). — A hard wheat, with normal veg¬ 
etative cycle, resistant to lodging, but loses its grain at advanced ma¬ 
turity. Owing to this defect it is grown in a zone of small extent (plain 
of Sanluri and ’Sulcio). 

Characteristics:— ear rectangular, black with glaucous reflexion, 
bearded, with 23-35 compact fertile spikelets; spikelets with 3-4 fer- 


(1) See R. Match 1922, No. 254. Usd.}, 
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tile flowers; glumes oval lanceolate, with very marked sharp keel, 
terminated, by a long pointed rostrum and with a bluish edge; glu~ 
mules oval bulging, terminated by long awns dark black at the base and 
golden-red at the point, deciduous at maturity; grain golden-yellow, 
very gibbous, ventral profile concave; average length 8 mm., breadth 
3 mm ; stalks with solid straw in the 3 first intcruodes, semi-solid 
in the others; ear easily detached from the stalk at maturity. It re¬ 
sembles very’* much the varieties called “ Zingarella ” in Basilicata and 
“ Scurzunera ” in Sicily. p. D. 

827 - Potatoes in the Islands of Chiloe (Chili). — Cardenas Andrade, o., in Kevista 
Umversitaiia, Vol. VII, No. i, p. 27-43. Santiago ol Chili, May 1022. 

In the valleys of the Andes situated in the part of the Cordilleras 
opposite the island, as well as in the north part of Chili, indigenous growths 
of potatoes may still be seen at the present time. It is one of the most 
important crops in the island ; among the Provinces of Chili the crop 
grown in this island stands first as regards area planted under potatoes 
and fifth as regards yield per hectare, the average is in quintals, but 
with better tillage and manuring 300 quintals might be obtained. 

Manure:— farmyard manure, sea-weed, house sweepings, <f jibias 
guano, folding of animals. Dung-heaps are not used ; the pen where the 
animals pass the night is covered with the straw of cereals or vetches 
or with dry grass ; every three of four days a fresh layer is added. The 
sea-weed is spread evenly on the ground to a depth of 10 to 20 cm., 
as soon as it is collected, or else if the quantity available is not sufficient, 
it is placed at intervals, of 80 to 90 cm.; or it is first placed in heaps 
or “ hurones ” ; % of a litre per plant is supplied. 

The house sweepings are heaped up and allowed to ferment, sometimes 
straw is mixed with them ; twice as much is used as in the case of farmyard 
manure. .Their efficiency is mostly due to the ashes which they contain. 
The “ jibias ” or cuttle-fish are large marine cephatopods of an average 
weight of 25 kilogrammes and never less than 15 kilogrammes, very 
plentiful and easily caught from March to August; they are placed in 
alternate layers with earth between; a compost is thus obtained which is 
spread later; itcaix also be used in another manner but less advantageously; 
fleshy portions, 12 to 15 per <c jibia ”, are separated and buried in tile 
between the potato plants, but never in contact with the plant which would 
be injured by it. Other manures have to be added to the “ jibia ”, as 
it does not suffice, by itself to give a good crop. 

The islands of the Deserters furnish from 150 to 200 tons a year of 
guano piedra caltus ” which is composed of sand rich in the droppings 
of sea birds ; it is scarcely used except in these islands ; ill addition there 
18 a - j j walrus and bat guano on Talcan island. Regarding folding, 
a hundred sheep or more are kept for several consecutive nights in a square 
with 15 metre sides. 

. Sorting the sets. — This is done with great care and twice over: 
in the field and in the house. When the crop is lifted a single heap is 



STARCH CROPS 


981 


made for each day’s work; in the evening each labourer places the best 
tubers in sacks and carries them to the house, while he selects and places 
in separate heaps the very large tubers and all those which belong to other 
varieties ; in the original heap only very small tubers, or those malformed 
or injured by the plough, or which in some way or other are not quite 
sound remain. After the harvest all the other heaps are also taken to 
the house, but care is taken to keep the different qualities separate. 

The second sorting is more rigorous and takes place during the winter 
months, by separating the tubers for planting (“ semilion ”) from the larger 
which are sold, and eliminating all those which are injured or which do not 
belong to the desired variety and have escaped the first sorting. If 
the sets have eyes, even small ones, they are removed. 

Planting. — Two seasons ; at the commencement of winter and in 
spring; the former is only for domestic consumption, for it produces 
early potatoes, too watery to be stored. 

Lines from 80 to 90 cm. apart, and holes made with a peg 
at distances of 40 cm. are laid out by eye, and nevertheless the 
work is perfect. On sloping ground planting is done in the direction of 
the slope, one or two tubers being placed in each hole. About 17 quintals? 
of sets are used per hectare. The manure is applied at the time of plant¬ 
ing or on the following day. The spaces between the lines are ploughed, 
the clods of earth being turned over on to the line; by passing twice in 
opposite directions along the same space, open ridges are made on the 
lines. The ends of the lines, which the plough, drawn by oxen, has not 
properly ploughed are completed with a kind of 2-furrow plough worked 
by hand, called ff lumas ”. 

Cultivation. — This consists in breaking up the crust, weeding 
and keeping the ridges in order, this being done when the plants 
have sprung up, and in earthing up, which is done when the plants have 
reached a height of 15 cm. This operation is so important that when 
it cannot be done the crop is not dug up, it being considered a priori 
too scanty to be worth digging. 

For the execution of this latter operation, which is called “ quechattim ” 
there is generally an exchange of labour (“ mingo ”) between neighbouring 
farmers. 

A few years ago, about 200 varieties of potatoes were grown in the 
island of Chiloe; but as the trade only wants the “ corahila ”, this has 
taken the place of a great many other varieties, of which only some fifty 
remain at present. According to the writer the “ mantequilla ” is the 
best of all, with its fine yellow T flesh and its very pleasant taste ; but its 
yield is not very high. The " oro ” is very highly thought of by the farm¬ 
ers of the island ; for domestic or local consumption, the varieties " aler- 
ce ”, ” toldena ”, " cabra ” are grown. By far the most extensively 
cultivated variety is the '* corahila ”. 

The writer gives a list of 1x0 varieties which, for the most part, exist 
at present in the island in a wild state. Among these varieties the writer 
mentionsthe “ emperador ” of large size, good flavour, very suitable 

[8 M] 
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for early planting, the “ ca mote ” whose tubers have a purple flesh, 
which imparts part of its colouring matter to other foods with which it is 
cooked, giving them a purple colour ; its yield is fairly high ; " niichtm ”, 
“ mechoe ”, " picun negra ” and other varieties show fine purple mottling 
which disappears in cooking. 

If the soils are divided into 4 classes in decreasing order of fertility,, 
the following aveiage yields are obtained 

ist Class soils 350 to 700 quintals per hectare 
rjnrl * * 170 to 310 » <* 

3rd » » 70 to 170 '> » » 

4th » <> 70 to 100 » » » 


The large yielding varieties are the following: — “camote” - 
“ corahila ” — “ cliapedes ” ; those of medium production “ alerce ” 

— “ toltena ” — “ caballero ” ; small producers: — f< mantequilla ” 

— “ michunes ” — “ cabras ” — " rosas ” 

Uses. — All these potatoes are used exclusively for food ; they have 
no industrial use. Their flavour is much improved by placing them on 
gratings over the hearth, so that the smoke envelops them ; slight long¬ 
itudinal incisions i cm. long at intervals of i cm. arc first made : after 
8-10 days they are taken out of the smoke ; the name “ anquentos ” is 
given to tubers so treated. 

" Milcado ” is a mixture of grated raw potatoes, cooked potatoes 
and wheat flour kneaded together; it is cooked in an oven or on a grid, 
or else boiled or fried and is better than bread. 

“ Chuno ” is starch prepared in the following manner : — by grating,, 
washing, filtration, decantation and drying the starch separated by de¬ 
cantation and finalfy grinding. 

Diseases and pests/ — The only disease which causes damage 
is " sarna ” (Oosftora scabies) which the local farmers attribute to the tubers 
being left too long in the ground and which they prevent by not delaying 
the harvest or by making it early. In this way, in 80 % of the eases, 
a satisfactory result is obtained. The variety which is most, liable to this 
disease, especially in new moist soils, is the “ corahila 99 to such an extent 
that in some places its growth has been abandonned. 

In certain limited localities, the plants are attacked by insects (“ bi~ 
chos ”) called euncunilla 99 ; they have been controlled, with satisfac¬ 
tory resnlts, by the following mixture:— 16 kg. of bran + a kg. of 
molasses + i kg. of Paris green. 

The general immunity of Chiloe potatoes with regard to diseases is 
all the more remarkable as the island has a damp, foggy climate. It 
must be attributed: — i) to the congenital robustness of the varieties; 
2) to the custom of smoking the tubers for planting by keeping them hung 
up in frames on the ceiling of the kitchen. This practice is worthy of 
notice as apparently it is not known outside the island. 


F. D, 
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828 - Problems of Cotton Cultivation for Discussion at the International Congress fibre crop; 
at Rio de Janeiro (October 1922 ). - I. De Campos, D,, O Algodao no Brasil e a 
Coniercncia Muuclial Algodeira dc Nova Orleans, pp. 1-29. Borne, 1920, — 11 . Textile l 

World Journal ( World Cotton Conference Number), Vol, IyIV, No. 16, pp. 139-229 
Boston, Nov. 22, 1919 — III. Book of the World Cotton Conference, Liverpool-Manches¬ 
ter. June 13-22, 1921. Published by the Executive Committee, Liverpool, 1922 — 

IV. Ricci, U., La conference cotonmere mondiale do Liverpool et Manchester. Rapport N. 8- 4 
(VI&neAssemblee General de rinst. Int. d’Agric , 8 Mai 1922), pp. r-53. Rome 1922. — 

V. Relatorio de la i a Confereucia Algodeira, A Lavoara , Boletim da Sociedade National 
de Agncultura, XXII, 1918, pp. 239-247. Rio de Janeiro — VI. Inst Int. e’Agri- 
culture, Le$ pays cotonniers. Leur production et leur mouvement commercial , pp. x -14 3 
Rome, 1922. — VII. De Campos, D., Rapport stir la statistique du colon presenrd d VAs- 
sembUe generate au nomdu Comite permanent, pp. 1-15. Rome. 1922 (VI. Gen. Assembly, 

8 May 1022, No. 8). — VIII, Conferencia mternacional AIgodeira promovida pe la 
Sociedade Nacional de Agriculhira Estatutos, Programma, pp. 1 -16. Rio de Janeiro, 1922. 

— IX. La Conference Internationale cotonmere de Rio de Janetro (Oct. 1922). Communi¬ 
cation iaite au Comite permanent de VInstitut international d' Agriculture by De Campof, 

D.. pp. 1 9. Rome, May 31, 1922. — X. Ammane international de Staticique agneoie , 

1917-1918. Rome, 1930. — XI Comite Permanent de i/Institut International 
d’Agriculture {Proces-verbaux) , 1920, pp. 85-90. Rome, 1921. 

Cotton is incontestably one of the all important crops in world agri¬ 
culture. Problems associated with production have therefore a high 
international importance and necessitate a unity and co-ordination of 
effort between every country concerned, from the standpoints both of 
production and consumption. 

In 1905 an International Congress was held at Liverpool and Man¬ 
chester, and as a consequence the International Federation of Master Cotton 
Spinners and Manufacturers' Association was established. This Federa¬ 
tion calls meetings periodically and publishes the records and issues every 
six months the statistical data for the cotton stocks in the factories, 

February 1 and August 1 of each year as well as the cotton statistics 
for the half-year period, January 31 to July 31, and August 1 to the fol¬ 
lowing January 31. This Association is limited, however, to the spinners 
and is not universal, as the American Association stands apart. 

1 st international cotton conference (New Orleans, October 13-16, 

1919) (I). — The advantage of a World Cotton Conference was urged 
by the Americans with a view to supplying the gaps and making good the 
inevitable incompleteness arising from entire dependence on the Interna¬ 
tional Federation of Master Cotton Spinners, which confines its attention 
to certain sides of the cotton question only. 

The Conference was held in New Orleans, one of the chief cotton grow¬ 
ing centres in the world on October 13-16, 1919. For the first time on re¬ 
cord, the discussions of cotton growers, and merchants and manufactur¬ 
ers were united and the bases of agreements of fundamental importance 
were laid. * 

The programme of the Conference included 14 questions, which may 
however, be reduced to 10, as follows (II) : 

1) World cotton requirements ; increase of the consumption entails increase of production ; 

-'lability of prices. 

2) Production ; selection of the seed ; methods of cultivation and picking. 

3) Ginning: uniformity of baling and pressing in bales. 
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4) Damage at time of shipment and in transit. 

5) Transport and insurance. 

6) Buying and selling; tare and net weight. 

7) Markets; classification; pufcli c interest and speculation. 

8 ) Capital, credit and exports. 

g) International and national reports and statistical returns. 

io) Permanent organisation of a world conference of cotton interests. 

The results of the debates and discussions which took place* at the 
Conference are summed up in the resolutions subjoined here: 

1) The Conference desires such a .system of cotton .sales as to ensure 
a fair price for the best qualities and the best kinds of this product. Seed 
inspection must be instituted, and there should be furnished certificates 
of origin. An enquiry should be undertaken into the best means of com¬ 
batting diseases of the cotton plant whether due to insects or to other 
causes: there should be quarantine of seed with the object of preventing the 
spread of disease. Seed selection must be improved and improvements 
should also be made in methods of cultivation. A task more difficult 
to achieve but equally essential is the fixing of the price in relation to the 
cost of labour. To do this an international agreement should be arrived 
at between producers, as it is on them that the burden falls of the higher 
wages that increase the cost of production. It will not be easy to lay down 
the principles governing such an agreement owing to the presence of a 
large number of factors, among others the extremely complex factor re¬ 
sulting from the fluctuations of the exchange. 

2) American manufacturers have expressed the desire to see the 
southern planters devote themselves exclusively to the question of improv¬ 
ing the quality and yield p‘er hectare. It is absolutely essential to proceed 
so as to ensure an annual production corresponding to the needs of 
the industry and fulfilling the requirements of the consumer as regards 
quality. 

3) It is essential to introduce generally the American grading of 
cotton both for the manufacture of, and the trade in cotton. It is also 
absolutely essential to adopt an hora certa for the publication of prices 
on all the American markets for spot sales. The unification of classifi¬ 
cation is a pressing necessity if an absolutely standard result is to lx* 
obtained, as serious difficulties are encountered when trade figures of 
different countries are compared. 

4) The Conference recommends that the different countries con¬ 
tinue, pending an enquiry into the best means of establishing a uniform 
system of organisation of statistics, to collect and publish statistics of 
exports and imports, of production and consumption, encouraging efforts 
of this kind from whatever quarter, and acting jointly^ for common ends, 

5) The Conference* congratulates the management of the United 
States^ Railways on their employment for up-country stations of freight- 
notes in respect of consignments intended for foreign destinations. 

6) The Conference signifies its approval of the State aid given by 
the American Government to the transport of cotton by river navigation* 

7) Bales, packages, or small bales containing cotton, silk fabrics 
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or silk and cotton fabric must be securely packed and well protected, 
so as to avoid mildew which causes serious loss to the dyers and printers. 

8) The Conference states that it is incumbent on the Government 
to find the means to prevent losses caused by exposure to bad weather 
and it calls upon the competent authorities for effective action in this 
direction. 

9) The Conference is strongly of opinion that warehouses should 
be erected at the quays and storage places so as to avoid losses caused 
by bad weather. Warehousing in suitable localities for keeping cotton 
will be encouraged. Working of these depots : storage charges, charges 
for weighing and grading to be kept low. Credit guarantees to the ad¬ 
vantage of world trade ; equally for producers and buyers. 

10) The Conference recommends that a law be approved authoris¬ 
ing the “ War Finance Corporation ” to issue bonds to enable purchases 
to be made under the best possible conditions in the United States of 
the raw materials necessary for the resumption of manufactures in the pur¬ 
chasing countries. These bonds will make possible the automatic regula¬ 
tion of foreign manufactures and organisations if they are accepted by 
the foreign banks and approved by the Governments of these countries. 
The law further declares that in order to assist the “ War Finance Corpor¬ 
ation ” the banking and credit organisation already existing in the United 
States shall also be available for furnishing the funds necessary for the bank 
operations intended for the purchases of raw materials, and that about a 
thousand million bales of cotton or other main products should be put at 
the disposal of the European industries so as to enable them to recom¬ 
mence work. 

n) A permanent Council or Committee of the Conference has been 
instituted and several sub-committees appointed : the principal task of 
these is the consideration of American production and manufacture. A 
general assembly of the members of the Committee and of its sub-commit¬ 
tees will be held at Manchester in 1921. 

One of the most important results of the Conference is the demonstra¬ 
tion of the insufficiency of the world production of cotton, and an appeal 
it made for more intensive and improved methods of cultivation and for 
improvement in quality. 

II. World cotton conference (Liverpool and Manchester, June 
13-22, 1921) (III). — The second great international conference was 
held in two sections. The first, June 13 to 15, at Liverpool, world famous 
as a cotton port and the seat of the leading cotton exchange in the world, 
dealing with the affairs of the 570 members of the Liverpool Cotton As¬ 
sociation. Liverpool is also the Headquarters of the Tribunal whose de¬ 
cisions as regards the cotton trade are accepted throughout the world., 
At this Conference, questions of raw material were discussed and conse¬ 
quently also production, prices, sale methods and the best means of en¬ 
couraging the importation of American cotton into the poorer European 
-countries. , 

The following summary has been made of the addresses given : 
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D. R. Coker stated that at the existing prices viz. 15 cents per lb., 
neither land-owner, nor the cultivator finds it profitable to grow cotton. 
This was confirmed by Trevor Thought, Minister of Agriculture, Egypt, 

W. H. TIimbury, General Manager British Cotton Growing Associa¬ 
tion summarises the latest information as regards the development of new 
cotton fields within the British Empire, noting especially Nigeria, Uganda 
and the Sudan. 

In Nigeria, the crop in 1920 was 16 100 bales (of 400 lb.) for ship¬ 
ment; it is estimated, however, that 100 000 bales might be obtained; in 
Uganda’ where 16 years ago cotton was unknown, the crop in 1920 is es¬ 
timated to have reached 52 000 hales ; it is expected that an increase 
of 20 % annually is possible ; in Sudan, 22 000 bales were produced with a 
possible increase to 1 500 000 bales. 

W. R. Meadows, representative of the U. S. Department of Agricul¬ 
ture brought forward a proposition to the effect that universal standards 
be adopted for American cotton. 

Other addresses dealt with financial and commercial problems. 

The second part of the Conference was held at Manchester on June 
15-22. Manchester is the great manufacturing centre and employs 60 mil¬ 
lion spindles and 800 000 looms, standing theiefore as the chief world 
centre as regards fabrics and yarn. Questions relating to the cotton in¬ 
dustry were discussed and the resolutions and decisions of the Conference 
as a whole were approved. 

Among the most important addresses may be mentioned the fol¬ 
lowing : 

W. Howarth on the " Characteristics of cotton as required by the 
spinner ” ; W. Davis, " Quality and nature of cotton yarn used in the ho¬ 
siery trade S. H. Higgins and A. Hodge, “ Preparation of doth for 
finishing ”; A. I. Hoi/r, “ The cotton mill; its machinery and equipment **; 
A. Watson, “Transportation of cotton 0 ; A. L. Scott and Bean chard, 
F. S M “ Needed reforms in the ginning, baling and compressing of Cotton ” ; 
J. Jackson, “ Factory accidents and their prevention ”; A. Thomas 
(Director of the International Labour Bureau), “ Hours of labour and 
the textile industry.” The disadvantage of the 8-hour system from the 
English spinners standpoint was diseusssed, with reference to the resulting 
decrease in production. 

Dr. A. W, CrossIvEY delivered an important address on the scope 
of the British Cotton Industry Research Association, which includes 1500 
branches and has established a Scientific Research Institute with the fol¬ 
lowing aims : a) study of the botanical and chemical and physical proper¬ 
ties of cotton fibre; measurements, resistance, elasticity etc. of yams; 
effect of climate and moisture on quality of lint; b) weaving and steaming 
problems ; c) tendering of fabrics by acids, heat and light. 

Resolutions were put forward in the various sub-Committees, 14 in 
number, and dealt with the following subjects:— 1) cotton growing ; 
2) ginning; 3) seed ; 4) compressing and warehousing ; 5) sales and pur¬ 
chase ; 6) transportation ; 7) banking and insurance ; 8) spinning ; 9) ma- 
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mifacture of fabrics; 10) sale of goods; 11) finishing; 12) research and 
statistics ; 13) textile machinery ; 14) cotton waste. 

The following important resolutions have been selected for quotation 

1) Resolxition of Committee I : that growers should organise a Society of the Cotton 
growers of the world, consisting of members directly interested in cultivation, and statistics 
etc. to promote world-wide improvements in the quality of the crop, the methods of prepa 
ration and handling and the establishment of equitable prices. 

2) The Resolution of the Compressing and Warehousing Committee; emphasising the 
need of reforms in the methods of handling cotton in the United States, and recommend 
ing that closer and more frequent contact should take place between the representatives of 
the mills, growers and merchants, in order to improve the class! flea tion of cotton, its protec¬ 
tion on the farms and at the ginneries etc. and also that adequate warehouse accomo¬ 
dation be provided and high deneitjr encouraged without injury to the fibre and the bale 
contents. 

3) Resolution of the Sales and Purchases Committee approving tiif- contract system 
and deprecating legislative interference as tending to impair its use fulness. This Committee 
recognises the importance of studying the various forms of contract with a view to 
assimilating any existing differences. It was resolved that a comparison be made between 
the American and Liverpool official standards. 

4) Resolution of the Research and Statistics Committee recognising the important func¬ 
tions of the International Institute of Agriculture and inviting the Governments to furnish 
to this Institute the requisite information at the earliest possible moment in order that it 
may be promptly made available for the benefit of all producing and consuming countries. 

Cotton in Brazit (V-VI). — Before passing on to the study of the 
programme of the International Conference, which will be held at Rio 
de Janeiro in the month of October next, it may be useful to make 
a rapid survey of conditions in Brazil, as a cotton-producing country, 
making use for the purpose, of the material collected on the occasion of 
the first Cotton Conference organised in 1916 by the " Centro Industrial 
do Brasil” (in Lavoura, XXII (1918); Numero Especial) and of the sta¬ 
tistics published by the International Institute of Agriculture (Les pays 
cotonniers. Leur production et leur mouvement commercial. Rome, 1922, 
provisional edition, pp. 1-143). 

Subjoined are the figures of Brazilian production : 



Years of picking 


Area 

Production 




ha. 

qs. 

1915- 1916 . 

1916- 1917 . 

1917- 1918 . 

1918- 1919 . 

1919- 1920 . 

1 920- 192 I . 

1921- 1922 . 


• * • 

203 966 

202 775 

294 051 

244 820 

2 77 35 ^ 

325 947 

574 600 

611 900 
608 327 
747 x 54 
734 461 

832 071 
977 S42 

1 326 000 


The area suitable for cotton growing, according to Pfarcb who has 
travelled throughout Brazil on behalf of the International Federation of As¬ 
sociations 'of Master Cotton Spinners, may exceed that of the United States. 
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The northern or equatorial cotton-growing region extends from Ma- 
ranhao to Bahia, both along the coast and inland, and consists of a strip 
about 240 kilometres wide. The southern region with its centre at San 
Paulo includes a number of fertile belts extending from 15 to 25 degrees of 
south latitude. 

In the north sowing is from December to January for long-staple 
cotton (from 28 % nun. and more), and from February to April for 
short-staple cotton (less than). I11 the south sowing is from September 

to November. 

In the north picking is from August to December ; in the south from 
March to May. 

The best variety is the Serido or Mod, with a long staple of 35-45 mm. 
and it is chiefly grown in Brazil at Parahyba and at Rio Grande do 
Norte. 

The quantities of long and short staple cotton, respectively grown in 
recent years, are (VII) : 


Years of picking 

Longstapled cotton \ 
(28 Vi nun. and over) 

, 

Short stapled cotton 
(under 28 */> mm.) 


qs. | 

qs. 

1915-1916 . 

358 000 

253 900 

1916-1617 . 

352 851 

255 476 

1917-1918 . 

433 4 00 

313 754 

1918-1919 . 

425 988 

308 474 

19x9-1920 . 

480 000 

350 000 

1920-1921 . 

567 240 

410760 


The enemies of the cotton plant are very numerous in Brazil: the pink 
boll-worm (.Platyedra gossypiella) is the most formidable. Where the 
growth is very thick it is difficult to combat destructive insects. The 
officials and experts encourage the cultivators to sow new belts and to 
change the order of the crops : good results have been obtained in lo¬ 
calities where these methods have been adopted. 

Subjoined is the quantity of cotton ginned and prepared in the 
Brazilian factories : 


Years 

Quintals 

Years 

1 

Quintals 

I 9 II. 

457 380 

1914 . 

455 150 

1912 . 

483 630 

1915 . 

573 700 

1913 . 

465 720 

1916. 

601 220 


At the date of the Rio Cotton Conference, held in 1916, the average 
requirements of that year were mote than 605 000 qs, and they were fully 
met by the Brazilian cotton. 
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After the conference the increase in the home consumption was as 
follows : 


Years 

Quintals 

Years 

Quintals 

1917 . 

686 42O 

1919 . 

700 OOO 

1918. 

714400 | 

i 

1920 . 

705 OOO 

The exports of ginned cotton reached the following figures in the last 
decade : 

Years 

Quintals 

Yeats 

Quintals 

I9II. 

£46 469 

1917 . 

59 4X T 

1912 . 

167 739 

1918. 

25 942 

1913 . 

374 236 

1919 . 

121 531 

1914 . 

304 342 

1920 . 

246 961 

19X5 . 

1916. 

52276 

10 709 

1921. 

196 070 


The yield per hectare of ginned cotton has been as follows : 


Years 

Quintals 

Years 

Quintals 

1915-1916 . 

1 

3.0 

19x9- 1920. 

3*° 

1916-1917 . 

3-0 

1920-1921 . 

3-0 

1917-1918 . 

2,5 

Iy2I-I922 . 

2-3 

1918-1919.. . . | 

3.0 




This yield has always been higher than that of the United States. 
The imports of cotton into Brazil have been very small, except in 
1916, as may be seen from the following table : 


Years 

1 1 

Quintals j 

Years 

Quintals 

: 

1 

1909 . 

169 

X9l6. 

76238 

1910 ..... . 

I 219 

1917 • • • • . 

1863 

T91X. 

2 590 

7913. 

43 

1912. 

2 108 

1919 * - • . . 

98 

1913 . 

■ 589 

1920 . 

xoi 

19x4. 

I 416 

1921.. 

— 

X 9 I 5 .. • * • i 

I 267 
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Third international cotton conference (Rio tie Janeiro, October 
1922) (VIII-IX). — The third International Cotton Conference arranged by 
the National Agricultural Society, and under the auspices of the Executive 
Committee of the National Exhibition and of the Department of Cotton 
of the Ministry of Agriculture, will be held in October 1922 at Rio de J aneito. 

It is clear from the preceding notes that cotton growing and the 
cotton industry hold a verj^ important place in the economy of Brazil. 
The eyes of the English manufacturers have long been turned on this 
country, which is almost certain to become the largest cotton growing 
region in the world and one of the most important sources of supply of 
the raw material. 

The programme of the International Conference (at which will be pre¬ 
sent undoubtedly all the growers and all the manufacturers of cotton in 
the world) includes ten enquiries or groups of leading questions. 

I) Cotton in Brazil. General enquiry into the cultivation of the cotton 
plant in the different States of Brazil and in other countries . 

1) Varieties of cotton in the different States of the Union. Characteristics of these 
varieties. Studies of the seeds and the quality of the fibre. 

2) Advantages and disadvantages of annual and perennial varieties according to the 
topographical, and climatic conditions and the nature of the soil. Disadvantages of mixing 
different varieties in the same plantation. Importance of establishing a system of cultivation 
with a single variety for each zone 

3) Proved yield for each variety. 

4) Resistance of the different varieties to weather and to the diseases of the different 
regions. 

5) Early maturity and productivity of the different varieties in each region. 

6) Soils best suited to each variety: topographical aspect; geological formation ; 
chemical constitution of the soil and extent of each region. Examples of the best lands. 
Local climatic conditions. 

7 ) Methods of production in each region ; labour conditions ; day labour with payment 
in kind, or piece-wo rk •; price of land ; facilities for transport. 

8} Retrospective study of the development of mechanical cultivation, with animals 
and tractors, all over the country, # 

9) Retrospective study of State and private action for the encouragement of tin- 
cultivation of the cotton plant in the country. 

10) Statistics of cotton production in each State, if possible by municipal areas : ex¬ 
ports to the different States and exports abroad. 

II) Improvement of the cultivation of the cotton plant in Brazil. 

1) Preparation of the soil, trenching, processes of tillage and raking, use of tractors 
and economic conditions of the operations. 

2) The most economical systems of planting and the machinery to be used. Periods 
leveuTng h0dS ° f Planting ’ accor<Jin g to the varieties and regions. Restocking, lopping, 

fertilisers Enn0hinS ° f P °° r ’ USe ° f cotto “ refuse > of manure, and of chemical and other 

,, 4 ] ^ otati ° n of "OPS and need for regulating these so as to ensure both soil fortuity and 

me control of plant diseases. 
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5 ) Picking, precautions' to be taken to obtain the cotton pure. Stoiage so arianged 
as to avoid dirt and disease. 

6 ) Selection of seed with reference to the variety of cotton and the quality of the 
fibre ; methods employed in these operations 

7) Acclimatisation of exotic varieties : advantages and disadvantages 

8 ) Comparative study of the selection of Brazilian varieties and of the acclimatisation 
of exotic varieties : superiority of the first system over the second 

9) Cutting: study of the different methods, their advantages and their economic 
lesults. 


Ill) Diseases of the cotton plant. State Protection . 

x) Study of the diseases and insects which attack the cotton-plant, and particularly 
the “ broca ” ( Gasterocerodes Gossypn), the pink boll-worm ( Plalyedra gossypiella), and the 
“ curuquere ” ( Alabama aygtllarea) : studies of the material damage caused by each of the 
above mentioned diseases and pests as regards the quality of the cotton and the yield 
from the picking. Advantages obtained due to the measures taken by the States that 
have a department for protection of growers. 

2) Influence of bad weather at the time of planting and picking: influence of the 
surrounding vegetation, of the variety and of the methods of prophylaxis on the recurrence 
of diseases. 

3) Methods tor combatting diseases. Insecticides, spraying materials and their 
application. Cutting of perennial cotton plants as a preventive method. 

4) Cleaning of the seed and methods employed for this purpose, whether heat and ex¬ 
posure to the rays of the sun or carbon bisulphide or hydrocyanic gas. Study of apparatus 
employed on the large and on the small farms and for export trade : necessity of spreading 
the use of these. Arrangements for the importing of cotton seed from abroad and installa¬ 
tion of apparatus for cleaning. 

5) Plan of co-ordination of the federal legislation of the States and the Municipalities 
as regards the methods adopted for the protection of the cotton plant. The most important 
rules to be observed. Schemes including itinerant lectures and propaganda among cultiva¬ 
tors, proprietors of ginning machinery and buyers of cotton 

6) Measures to be taken to secure common action m the producing countries, with the 
object of avoiding the spread of the diseases that attack the cotton plant. 


IV) The cotton-plant in ike North-East. 

1) Operations in the North-East for developing and improving the cultivation of 
cotton and notes on the best methods of carrying them out. 

2) Eands under cultivation and a study of a plan of extension of the areas planted 
by the construction of large barrage works. Enquiry into methods of utilising and 
improving irrigated land, low-lying land and elevated land by means of barrage con¬ 
structions. 

3) Distribution of water for irrigation purposes : rules to be adopted and methods re¬ 
commended. Quantity of water required by the different crops and the relative charges. 
Method of procedure for speedy utilisation of irrigated laud. 

4) Advisability of employing borrowed capital and utilisation of irrigated land: the 
best system of working to follow. 

5) Economic capacity of the great irrigation works of the North-East and plans for 
harbour improvements. 

6} Cultivation of land with large, small and medium barrage works. Enquiry into 
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the basins oX irrigation, ami llie large canals. Economic possibilities ot utilising the water 
in tlie great barrage works of the North-East for irrigation purposes 

7) Value of the carriage roads in the whole cotton growing legion ami necessity for 
increasing their number 

V) Treatment and manipulation of cotton and its by-products. 

1) Treatment of cotton. Preliminary grading m relation to the quality and kind oj 
staple. Handling, ginning, pressing, baling, warehousing. Improvements to be introduced 
into the methods employed. 

2) Ginning machines : types of saws, rollers and cutters with notes on their use and on 
possible improvements. Enquiry into the application of these types of machine to the vat ious 
kinds of Brazilian cotton : advantages and disadvantages. 

3) Central stations foi the manipulation of cotton according to kind, to length of 
staple and to the importance of the region : conditions which should guide the choice of si¬ 
tuation of these stations. 

l) Types of cotton-presses and their use in each ease. High density presses at the 
ports of shipment and drying apparatus Cotton warehouses at the ports of shipment, kinds 
of bales for export and for home consumption. 

5) Baling of cotton and treatment of by-products. Possibility of fraud in connection 
with these processes and means of prevention 

6) Cotton seed and its preparation. Conditions that must be fulfilled by the seed de¬ 
pots as regards collection, storage and consumption for local use as well as tor export. 

7) Oil factories: study of machines intended for treatment of seeds so as to obtain 
maximum output. Oil, oil-cake, residues, ‘ linter ” and husks. Position of the oil-mills 
regarded from the point of view of the raw material, of transport conditions and of the best 
means of utilising the by-products: their industrial and economic value. 

8) Refining of the oil from the chemical stand-point. Oil refineries for the manufac¬ 
ture of food products, such as edible fat, table and cooking oils. Commercial impoituuce 
of these by-products in national economy. 

q) Utilisation of the cotton-stalks and of the “ linter ” in the paper-making industry. 
Facilities to be given to factories established in the country. 

VI) Development of cotton grotnng. Federal Cotton Department. 

1) Encouragement of cotton-growing by means of the primary schools, of eo operative 
cotton-growing, of itinerant classes, experimental stations, stations for production of seed, 
and the assistance given by public authorities to all that concerns the extension of the 
cultivation and its cost. 

2) Encouragement of the extended use of auricultural machinery and facilities for 
purchase by importation free of duty and sale at cost of manufacture. Extension of similar 
privileges to machines intended for the manipulation of cotton products, to windmills, 
to apparatus used In making irrigation canals, to motor engines, to fertilisers and to 
insecticides used in cotton cultivation. 

3) Grant of subsidies for the business of manufacturing cotton and its by-products. 

4) Experimental plots attached to plants for the manipulation of cotton, their methods 
and aims ; selection and cleaning of seeds intended for planting, in accordance with the most 
approved methods. 

5) Federal Cotton Department, the most suitable form of organisation or propaganda 
advocating scientific methods of work, protection of the plantations, distribution of selected 
seed, employment of agricultural machinery, and also the organisation of statistical returns 
of cotton production. 
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6) Grants made by public authorities mainly for propaganda, advocating scientific 
methods of working, and the control of plant diseases affecting cotton. Need for Ihe Govern¬ 
ments of the different States of Brazil and the Municipalities to make regulations for pro¬ 
phylactic measures and the protection of the cotton plant against infection. Fraudulent 
practices in the handling of cotton, m the manufacture and in the packing of the oj : 
measures directed against those guilty of such practices 

7) Need for the establishment of a large number of small factories in inland districts 
of the States that are cotton producers. Facilities to be granted for the installation of these 
factories. 

8) Enquiry into the export of oil-cake : advantages of prohibiting this export. The 
place of oil-cake in the feeding of livestock 

9) Premiums to cultivators employing oil-cake as a fertiliser. 

VII) Classification of cotton and standardising of the commercial kinds 
of staple and of its by-products. The cotton trade . 

x) Need for a classification of cotton staple in order to facilitate buying and 
selling operations, and the creation of a type by which to check these operations. 

Methods to be followed in classification : 

а) the degree ot purity and the best conditions of the staple according to the American 
classification ; b) origin of cotton and the differentiation of varieties in respect of length of 
staple, its power of resistance and its fineness. 

2) Establishment of model types of Brazilian cotton, taking into account the charac¬ 
teristics of the variety, of the high standard degree of the manipulation and of the state of 
the fibre. Need for the Brazilian experts to work in collaboration with the specialists 
of other countries for the establishment of these model types and the trade importance of 
organising oil these lines. 

3) Bocal exhibitions and markets ; way in which they should be instituted, directed 
and regulated in the interest of production, so that all concerned receive information as 
to cotton prices by means of the publication of a bulletin of market prices for all the principal 
centres in the country. The sale of cotton loose or in pod : testing of weights and balances. 

4) Co-operative societies for the production and sale of cotton. Ciedit banks 

5) Cotton exchanges, need for their establishment in the principal ports of shipment 
and the conditions to be laid down for the organisation and regulation of the sale and 
purchase transactions in cotton and its by-products. State action in agreement with the 
Exchanges to obviate a classification prejudicial to the producer. The cotton trade and 
an enquiry into the class of agents and middlemen. ** Warrants ” for cotton and its 
by-products. 

б) Establishment of types for the by-products of cotton and of regulations in view of 
their utilisation both as food and commercially. 

7) International joint action for the improvement and increase of cotton production 
regulations relating to the settlement of trade disputes. 

VIII) Spinning and the textile manufactures . Home consumption 

of cotton. Export of material . 

1) Enquiries into the Brazilian spinning and textile industries. The raw material used 
in them and their importance in the national economy. Practical methods of encouraging, 
by means of a keen foreign propaganda, the sale of Brazilian textile materials. Questions 
relating to the quality and condition of the cotton. Means of remedying defects observed. 
Statistics of spinning and textile manufactures. Means of getting these into line with inter- 
natioxfal statistical returns, 

2) History of the development of spinning and weaving in Brazil, of the fluctuations 
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of slocks and of the prices of raw materials. Enquiry into the best methods of stabilising 
the conditions of industrial life : influence of export duties and of the exchange. Need for 
export of material for the attainment of commercial stability. 

3) Joint action to be ttndei taken between the cotton industries and the Federal Gov¬ 
ernment, together with the Governments of the diffeienl States of Brazil, for the develop¬ 
ment of production, foi the control of plant diseases and for the iuipiovemcn t of the i in lustriai 
processes. Report on the activity of the British industries especially in the Protectorates 
and in the colonies. 


IX) Economic protection of cotton. 

1) Action taken by the Brazilian Union and by the cotton-producing States for the 
economic protection of cotton with a view to preventing too rapid fluctuations in price. 

2} The fluctuations of the exchange and their influence on cotton prices and tlic prices 
of the by-products. Methods of ensuring regularity in home prices. 

3) Fixing of the minimum price by special legislation. Advantages and necessity 
of such fixing for Brazil. Report on the British colonies where this procedure has been 
adopted. 

4) International reserve of cotton. Stability of prices in the foreign markets. 

X) Export of cotton and of its by-products. Duties and freight-charges. 

1) Desirability of reducing export-duties on cotton and its by-products and of making 
such duties uniform, with the object of improving the exchange and stimulating production. 
Differential duties in proportion to the amount of manipulation and the degree of the purity 
of the product. Enquiry into the substitution for export duties of other more equitable 
taxes likely to encourage the investment of capital in cotton growing and in its manipulation 
or manufacture. Suppress) on of customs and similar duties. 

2) Reduction of the export duty for pure cottons, baled and graded into trade classes. 
Measures to be adopted in respect of impurities or fraud. 

3) Municipal taxes on cotton. Ways of finding effective and convenient substitutes 
without hampering production. 

4) Enquiry into the advantages direct and indirect of the intervention of the Union 
in favour of the development of cotton exports. Economic limits of the export of cotton 
and its by-products in view of international balance of trade. 

5) Export of cotton and its by-products for world consumption and means of 
assuring a progressive development. Specialisation in the export of longstapled cotton as 
the best means of obtaining a stable high prices. 

6) Establishment of new markets abroad for developing the trade in the Brazilian 
long-stapled varieties, with the support of the Chambers of Commerce and Cotton Exchanges. 
Need for basing this policy of development on improved and extended production and on the 
organisation of export in bulk, in accordance with the rules laid down for interna tional trade, 

7) Transport of cotton and its by-products by carriage roads, railways, rivers and by 
sea. Enquiry into suitable methods of reducing and standardising freight charges, and the 
joint action necessary to this end. Differential tariffs according to the degree of compres¬ 
sion of the cotton and the distances from export centres. 

8) Safe methods of transport by land and sea for cotton and its by-products, from 
the ginneries up to their arrival at the manufacturers. 

Such is, in its complete form, the extensive programme of enquiries 
and discussions which will engage the attention of the Third International 
Cotton Conference to be held in October next, in Rio de Janeiro. 

F. C. 
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829 - Problems Of Cotton Planting. - See Article by D 1 Fr. Cortesi, p. of this 

Review . 

830 - Principal Vines Grown in Dalmatia. — Buric, s., in Rivista dt Ampciogmfia, growing 

Vol. Ill, No. 5, pp. 73 - 74 ; No. 6, pp. Si-84. Alba-Eeghora, May and June 1922. 

Up to the middle of the 19th Century vine-growing in Dalmatia 
was almost entirely confined to the central part of the littoral and the 
neighbouring islands. 

The two extreme coast districts, Zara and Cattaro, and the whole 
of the Mediterranean part did not even produce enough to satisfy the require¬ 
ments of well-to-do people. Since that time, it may be said that there 
are in each vineyard many qualities of grapes, mostly red, producing wines 
differing little from those of Apulia and Sicily. 

The development of vine growing and the selection of stock got their 
first impetus from the appearance of oidium in Tombardy-Venice in 1848- 
1850, which increased 9 or 10 fold the pi ice of Dalmatian wine on the 
Venice market. This caused the almost total disappearance from the 
Dalmatian vineyards, of many of the most highly reputed stocks (Malvo^se 
blanc de Raguse, Muscat rose d’Almise) or else their growth was much 
reduced (Ungara blanc de Bruzza, Maraschina blanc de Sebenico), they 
were replaced by productive stocks of red grapes which were very resist¬ 
ant to oidium, which, however, never caused much damage on the dry 
rocky soils of Dalmatia. 

From 1866 to 1878, the wines suffered a crisis owing to the annexation 
of Tombardy-Venice to Italy, the consequence of which was the loss of 
this market, and enormous duties imposed on Dalmatian wines for their 
importation into the other Austrian provinces. 

The revival of the Dalmatian wine industry is largely due to 
Ttebenbrost. During the campaign 1870-71, he began to make high- 
grade wines at Castella, near Spalato, at Sebenico and at Zara for his impor¬ 
tant firm ; the export which had been 6000 barrels (of 66 litres) in 1870, 
was 75 000 barrels in 1871. On the initiative of the same manufacturer, 
wine companies were immediately formed at Spalato, Zara, Civitavecchia 
de Tesina, and at once did good business. 

For 12 years after 1878 there was a heavy export of Dalmatian wines 
to France (where the phylloxera was raging), to Germany and to Swit¬ 
zerland, and the prices increased considerably ; consequently in about xo 
years Dalmatia was f f transformed into a vineyard ” under red wine produc¬ 
ing varieties The growth of white stock was reduced to a minimum and 
of the former 200 kinds, only traces represented by a few vines remain. 

The present number in ordinary use is reduced to 4 f< Plavac mali ” 

(small red Plavac), “ Plavina ” (red Plavina), “ Nincusa ” (red Nincusa) 
and “ Kadarun ” (red Cadarun) ; the writer gives for each of these vines : — 
extent of cultivation, synonyms, description of the plant, cultural data, 
value of the grape and wine. 

There are, besides also about 10 secondary kinds. 

F. D. 

[839-830] 
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831 -The Question of American Stock for the Vines of the Trentino fx). — t. Cacciatows, 

M. Sul comportamcuto del porliuucsti amcricaiii nel Trentino ed in partieolare nci vigueti 
deU’Xstituto a gran o di Sau Michclc all’ Adige, in Uollctluw del Const ^ho provincial* di 
Asncoltura, vie del Trentino, year XXXV, No*. 7-8, Pl>. 181-18;. Trent, April 15-50, 
u )Z >. — 11 (Vrammatic.v Suit’influenza del ccppo americmio in rapporto alia qualila 
del vino, Ibidem pp. 161-170. — CatoNi, (V and Gusklotto A., I feligui predmnF 
nanti nel Trentino, in Gionuilc rinicolo italiano, year .18, No. (>, pp. .v,-.S|. Casilc 
Monfcrmto, Feb 5 , 1922. 

The two former articles are complementary inasmuch as the first 
deals with the value of the different stocks from the vine grower’s point 
of view and the second from the wine maker’s standpoint. 

I. —- Review of the result given by American stocks in Trent and 
particularly in the vineyards of the Agricultural Institute of St. Michael, 
on rather calcareous soil (6-13 % by Bernard’s calcinieter), partly compact 
clay and partly clayey sand fairly friable and subject to drought. From these 
results the writer draws the following conclusions : — 1) the hybrids Ri- 
paria x Rupestris 101/14, 3309 and Schwartzmann should be preferred ; 
the first tw r o because they do well in soils of various types such as those 
of the experimental vineyard ; the third because it seems to adapt itself 
even to hilly ground, too heavy and dn^ for Riparia ; 2) the hybrid Ri- 
paria x Berlandieri Telekv, which appears to adapt itself well to various 
soils ; (3) the hybrid Rupestris X Berlandieri Telekv, which appears to 
be worth propagating in dry poor hill soils ; (4) the hybrid 420 A (Riparia 
X Berlandieri), which is well suited to stony, dry, calcareous hill soils, and 
the hybrid 3 306 (Riparia x Rupestris) which should be tried in somewhat 
heavy, fairly moist, clayey, calcareous soils. 

It is only with great discretion that pure Riparia, pure Rupestris and 
the European-American hybrid G. N. 1 can be recommended ; there is 
also no reason to grow extensively the hybrids 1202 and 41 B, which might, 
however, render good service if an opportunity should present itself of pro¬ 
fiting by their peculiarities of adaptation without decreasing their vigour. 

The Provincial Agricultural Institute of St. Michael and the Trent 
Provincial Council of Agriculture have been charged in recent years 
with the study of the selection of vines for the fresh planting rendered ne¬ 
cessary by the destruction caused by the war and by phylloxera. 

The problem cannot have a single solution, because in the valleys it is 
desirable to aim rather at abundant production and in the hills at su¬ 
perior quality. The results obtained by the Institute may serve as a guide 
to the vine grower after he has decided whether he should go in for quantity 
or quality. 

The renewal with American stock was begun in 1906 in the vine¬ 
yards of the Institute and ended in 1913. Numerous American stocks 
especialty for the vines most commonly grown — Scliiave, Negrara, 
Teroldigo, Cabernet — were used for the purpose of studying the 
behaviour of different stocks in relationship to soil and varieties of 
local vines. 


(I) See R Maieli 1931, No, 303; R. July 1921, No. 728 l R- Oct. 1921,No. 1012. (JErf.) 
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II. — The great majority of the new plantations are not inferior from 
a wine making point of view, to the old Engrafted vines. In the first place, 
the wines of Burgundy t}’pe made from red Pinot, Gamay, Molinaro, and 
San Lorenzo show a notable improvement, especially in aroma and 
fineness of bouquet. 

The results of the new plantations of Cabernet are less satisfactory ; 
the wines which have been obtained from them are much superior to those 
from the same ungrafted vines, but they lack bouquet. The fact that the 
method of ground growth had been replaced by pergolas, may perhaps 
have contributed to this result. 

The quality of the wine has not deteriorated in the different varieties 
of Schiava, Teroldigo and Lagrein; but there is no doubt that in the case 
of Negrara it has suffered. 

The white wines (white Pinot, Sanvignon, Traminer, Riesling), have 
maintained the high qualities of the old ungrafted vines. The writer ad¬ 
vises a larger use of them in the renewal of vineyards at medium elevations; 
he also recommends the partial replacement of the white Vernaccia on the 
good soils of the Val d’Adige by red and white Yeltliner, Sylvaner and Ru- 
lander or grey Pinot, the must of which is ver} r suitable for the manufac¬ 
ture of sparkling wines. 

To prove the influence of the stock, the writer has made wine separa¬ 
tely from grapes produced by the same vine on different stocks and has 
analysed the wines obtained. 

A series of tabular statements show the results of these analyses. The 
highest quality was obtained from produce of Riparia x Rupestris 101/14 
and Rupestris ; followed, in decreasing order, by Riparia, Riparia X Ru¬ 
pestris 3 309, Schwarzmann, Aramon X Rupestris, Riparia X Berlandieri 
Teleky. 

III. — Among the numerous vines grown in Trent the following 
predominate red grapes:— Teroldigo, typical of the Atesina valley; 
Marzemino, especially in the Rovereto zone, late in ripening and yields 
fruit even on poor soils ; Negrara, throughout Trent ; Groppello, typical 
of the Non valley ; red Schiava or Sehiavone, almost throughout Trent, 
but especially in the Sarca and Cembra valleys ; Rossara, throughout 
the Atesina valley ; Pa van a, native of Italy and grown only in Valsugana 
until a few years ago ; as it resists oidium it was then brought into the ter¬ 
ritories of Trent, Rovereto and Civezzano ; 

White grapes : — Vernaccia, the most common of all; Nosiola, much 
better than the former ; Trebbiana, the growth of which is only important 
in the Sarca valley; Riesling Italico, introduced some years ago into the 
Adige valley. 

In consequence of the work of the, Trent Council of Agriculture and 
district Agricultural associations and their affiliated societies and by the pro¬ 
vincial Agricultural Institute of S. Michael, there is a tendency to limit the 
growth of Sehiavone, Rossara and Pavana, which yield common wines, 
and to replace them by vines giving better wine, such as Veltliner, 
Bourgogne, Silvaner, grey Pinot, Sattvignon, Muscat, Traminer, Riesling 

[ 831 ] 
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of the Rhine, Bourgogne of the Rhine, Molat, Verdot, 
vignon, etc. 


Cabeinet-Sau- 
F. D. 


S32 - The Renewal of Chestnut Woods in France. — Manga*, U, in ComMes rcndun ties 

Seances de VAcademic d'Agriculture de France, Vol. 8, No. 7 , pp< i‘aris, I'd). 

15, 1922. 

The chestnut woods, which formerly covered the Plateau Central and 
.the Cevennes, and which were a source of wealth, disappeared as means of 
communication increased and made possible the growth of cereals; 
also because an export market is lacking on account of the poor quality of 
the fruit which has not been improved by selection. The profits of the chest¬ 
nut woods have become so small that many proprietors do not hesitate 
to sell the trees to tanning extract factories and do not trouble to replant the 
cleared areas. To these causes must be added the damage caused by the 
“ maladie de lencre ”, which has denuded large extents of chestnut woods 
in many Departments. 

In some twenty Departments, in which the chestnut woods have 
been replaced by more remunerative (sometimes four fold) "crops, the 
question of renewing them does not exist. But in some ten Depart¬ 
ments their disappearance is an actual loss, either because the soil is 
not suitable for more remunerative crops, or because want of la¬ 
bour does not permit of the cleared areas being brought under culti¬ 
vation. Where clearing has been the work of man, indigenous chest¬ 
nuts may be transplanted, the best varieties being chosen: they continue 
to fruit up to 50-60 years, and it is well to have them standing to that 
age, because it is then that the wood acquires its highest tannin content. 
On the other hand in the zones devastated by the u maladie de Pencre ”, 
the soil is infected and fresh plants are attacked by disease in their turn. 
The author has tried to disinfect the soil by watering the holes dug for the 
transplants and the earth dug from them with 20 % solution of ferrous sul¬ 
phate and the results are encouraging. Another means consists in growing 
exotic chestnuts which resist the disease ; suph are the Japanese varieties 
of Castanea dentata, introduced about fifteen years ago by Prof. Prtjnkt 
of Toulouse University. But it is difficult to procure pure-bred plants of 
the best varieties ; furthermore, the plants resist the disease but do not 
grow very large, nor do they possess the qualities required by the market. 
Another difficulty has arisen to complicate the problem of the renewal 
of the chestnut woods with exotic plants: for some years the woods 
in the United States have been devastated by a much more formidable 
disease than the maladie de Fencre”; it is caused by the ascomycete 
Endothia parasitica, which developes on the trunk and branches and 
rapidly kills the tree. The American botanist C. U Sheat has proved 
that this mould exists also in China and Japan, but does not cause much 
damage, while introduced into the United States it has become virulent 
and has there caused the destruction of many chestnut woods. To prevent 
tliis new disease from being introduced into F ranee with varieties of J apanese 
chestnuts, the Minister of Agriculture has prohibited the entry of Japanese 
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plants and fruit. This prohibition has been temporarily suspended only 
for the consignments of the Mi&vieeE mission ; these consignments will be 
collected in the Couderc nursery garden, at Aubenas, and submitted to 
a serious examination : it is forbidden to distribute the plants without 
the approval of the Department of Plant Diseases. In America the De 
partment lor the protection of plants is searching for species or varieties 
resistant to Endothia parasitica : Castanea mollissima (C. Duclousi) , very 
common in China, has shown itself very resistant, and already in the United 
States nurseries have been arranged to fill with this species the blanks 
caused by Endothia. The improvementof the produce by grafting might 
be tried. Such is the programme which was submitted to the Commission 
of renewal of chestnut woods which is sitting at the Ministry of Agriculture. 

In the discussion (Messrs, de Viemorin, Gtjignard, Hicjcee) which fol¬ 
lowed that communication, the speakers called attention to the fact that 
grafting exotic chestnuts in Prance is of recent date and that fruit has not 
yet been obtained : there has therefore not yet been time to judge the 
results. It was also mentioned that it is difficult to obtain seed from China 
and Japan and especially plants in good condition ; packing is more difficult 
than was imagined ; if the chestnuts are beginning to germinate, they must 
be treated with great care. However, M. HickEE announced that he had 
received from China, 7 or 8 years ago. Chestnuts in excellent condition and 
which produced plants without any trace of disease ; they were of large 
size, similar in every respect to Dyon Chestnuts. M. HickEE has also 
furnished proof of the introduction into Prance, many years ago, of the 
chestnut tree from China and Japan. D. V 

DIVE STOCK AND BREEDING 

S33 - Poisoning by Green Carobs, in Italy. — di paoia, p,, in Boilettino VetcHnario ita - hygiene 

hano, Vol. XVIII, No. 154, pp. 565-569, bibliography of 11 works. Turin, May- 

June, 1 <jzz. 

In the district of Gaeta (Italy) and in the neighbouring communes the 
carob tree (Ceratonfa siliqua) is largely grown ; its fruit constitutes, with 
hay and grass, the basis of the food of horses, and gives rise to a local trade 
of some importance. If the carobs are fed sound and quite ripe they form 
a rich (30-46 % of sugar, 26.9-37.7 % of starch) and digestible food, but if 
green they may cause poisoning, as the author has noted in some cases. 

The following are the symptoms of the poisoning diarrhoea, lowering 
of the body temperature, cyanosis, trismus. The treatment is of doubt¬ 
ful efficacy ; the writer tried hydropathy, rubbing with camphorated spi¬ 
rit, the administration of a tepid infusion of coffee or injections of 
caffein. 

The toxic effect of green carobs must be attributed to tannin, which 
acts particularly on the circulatory system, causing cerebral hyperhemia, 
and on the nervous system, causing hypothermia. 

Hungry animals should not be kept near carob trees laden with green 
fruit at a height which the animals can reach. P. D. 


[833-833] 
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834 - Colloidal Sulphur in the Treatment of Sarcoptic Mange in Horses - 7, 

and Belltjz/m, G. (Institute* de Palologin e Clmica niedicr vetei inarin della R. uuiver dta 
Bologna, in II M odor no Znoiatio , scientific section ist Series, Year XI, No. i, pp i i-n>, 
di bibliography of 33 woik,. Bologna, Jan. 192:. 

The authors as a result of their experiments advise the use of colloidal 
sulphur in the treatment of sarcoptic mange of horses, which they especially 
lecommend for intra-venous, sub-cutancous and intra-muscular injection, 
in conjunction with some ointment or liquid acaricide. It exerts a be¬ 
neficial influence on the general condition of the horse, and acts very eiier* 
getically in the destruction and elimination of the acarides, and assists in 
healing the skin ; the injections have no had general effect and are easily 
carried out, and their cost is very low. By adopting this treatment animals 
are able to return to work from five to fifteen days sooner than is the case 
when other methods are employed. h\ I). 

835 - Spirillae, Pathogenic Agents of Contagious Abortion in Germany(i). - 'Guinpuk. 
A. (aus dem W ur t tcm bergis chci 1 tierarlzUchen T^mdesunlcrsudnmgsamt ill Slid I gait), 
in Berliner Tiermztlichc WorchcnscJirtft, Year XXXVJll, No. if, pp. iS 1-185, Berlin, 
April. 20 1922. 

In England, the United vStates and Denmark several writers (2) have 
drawn attention to the fact that in the case of contagious abortion, bacterio¬ 
logical examination does not always show the presence of Bang's bacillus 
and that the latter is sometimes replaced by spirilla; which then appear 
to be the decisive agents of the disease. The author describes briefly 
the first two cases of this form of contagious abortion which have been ob¬ 
served up to the present time in Germany. 

Two foetus were concerned one of 4 and the other of about 7 months, 
which showed few and non-characteristic auatomo-pathological injuries ; the 
result of the microbiological examination was doubtful in the first case, 
while, in the second, preparations made by rubbipg the gastric contents 
showed numerous short spirillse staining with Giemsa, as well as with 
Eoebbler’s solution, of methylene blue which was allowed to act for 2 or 
3 minutes on the air-dried preparation ; their shape and size differed little 
in the preparations taken direct from the foetus and in those obtained from 
cultures on agar with the addition of a few drops of defibrined blood of 
rabbit or horse. I11 the former comma shaped (vibrions) and short: spirilla; 
with two or three cilia at most were found ; in the latter long spirilla; were 
seen having very often 5-10 cilia and more. The experiments of transmis¬ 
sion by sub-cutaneous injection of the culture of the spirilla; gave positive 
results, by causing artificial abortion in guinea-pigs with young. It is 
well to draw attention to the practical importance which spirillary infec¬ 
tion, in the absence of infection by Bang's bacillus, may have in the 
pathogenesis of contagious abortion. E. E. 


(1) See B. July 1022, No. 731. (Ed.) 

(2) See C. O. Jensen-, Padykan and Stockman, Tii, Smith , and M, S. Taylor, A, 
Thomsen (quoted by the author). 
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836 - Cases of Contagious Abortion in Cows without Demonstrable Cause. — Traum, 

J., and Hart, G. H, in Journal of the Amcriuan Veterinary Medical Association, Vol. GXI, 
No 1, pp. 15-30. Washington, April 1922 

The authors believe that most cases of contagious abortion in cows 
are due to the presence of Bac. abortus Bang, though in the five instances 
described in their paper they were unable to find Bac. abortus , or any other 
micro-organisms of pathological significance. 

In a herd of some 50 head (which in 1920 had given negative results 
when subjected to the agglutining test for Bac. abortus ), five cows aborted 
between September 1920 and September 1921. 

An examination of the foetus was possible in three cases only, the 
organic fluids and solutions from the tissues were sprinkled on special cul¬ 
tural media, but the authors were unable to isolate any definite micro-or¬ 
ganism. Transmission experiments were made on numerous guinea-pigs 
but these, as well as the microbiological investigation of the milk from the 
diseased cows, onl3 r 3’ielded negative results. 

It should be mentioned that in two cases out of five, the abortion took 
place 10 and 20 da\ T s respectively after a bimanual manipulation of the 
reproductive organs made with the object of determining pregnancy. 
There is thus good reason to believe that this operation together with other 
unknown factors may have been instrumental in producing abortion. 
Hence every precaution should be taken when this method of diagnosis 
is adopted. E. F. 

837 - The Treatment of Sterility of Non-Pathological Origin in Cows. — daubler, 

E. C , and Barges, M. F., in Journal of the American Veterinary Medical Association , 
Vol. NIyl, No. 3, pp. 254-258. Washington, June 1922. 

The authors have treated cows which, although apparently normal 
in every other respect, showed no signs of heat, and succeeded in inducing 
the normal C3~cle of heat periods and in rendering the animals fertile by giv¬ 
ing them the ovaries or extracts from the ovaries of sows. Small pieces 
of the ovaries of healthy' sows were administered, two at a time in a cap¬ 
sule which the cow easih T swallowed, or a sterilised extract of sows' ovaries 
was prepared and injected, each cow receiving a subcutaneous injection of 
the extract of x or 2 ovaries. The latter method proved the more satisfac- 
tor3^. The ovarian extracts of commerce failed to produce the desired 
effect. F. D. 

838 - Diseases of Zebu in Madagascar. — See No. 853 of this Review. 

839 - Necaior sail I us n. sp., a New Swine Parasite. — ackert, j. E., and Payne, 

F. K. {Agriculture 1 Experiment Station, Kansas State Agricultural College, Manhattan, 
Kansas), in Journal of the American Veterinary Med'cal Association, Vol. XI<I, n. s., 
Vol. 14, No. 2, pp. 186-1S8, bibliography of 4 works. Washington, May 1922. 

The authors found at Trinidad (British West Indies), a swine parasite 
very similar to the hookworm (Necator americanus) , that attacks man, 
but forming a distinct species to which they have given the name N. suillus. 
This parasite is usually met with in the ileon or the jejunum and a single 
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individual may harbour several hundred of these worms. The host become 
greatly emaciated and therefore N. smllus is of considerable economic 
importance (i). 

S^o - A Disease of Young Pigs consequent on Dry Years. — Mousstr, g., in Comptcs mi- 
dm de VAcademic d’Agriculture de France , Vol, VUI, No. iS, pp 5^-5 |i. Paris, 
17 May, 1932. 

Study of osseous cachexy of young pigs aged 2 to 5 mouths. Cli¬ 
nically, the disease is characterised by the following stages : — 

(1) Stopping of growth and difficulty in walking (period of the dis¬ 
ease called the squalor period) ; 

(2) articular deformation and walking on the knees (gout period); 

(3) deformations of the skeleton and of the head ; 

(4) final decay, the sick animals die of starvation. 

The first stage only lends itself to therapeutic intervention, in any 
case of doubtful value. 

This disease may break out any year and occurs chiefly in certain re¬ 
gions (Anbe, Marne, Yonne, etc.), but consequent on dry years, it spreads 
a little everywhere, except where the pigs are regularly run on pasture. 
A ration given at too early a stage, composed of a laige proportion of farina¬ 
ceous matter, without dairy refuse, vegetables, roots and green fodder, 
favours the disease. Up to date, no micro-organism capable of reproducing 
the disease has been isolated, but the writer has shown, a long time ago, 
that it may be reproduced experimentally by direct contagion and by 
starting with emulsions of the diseased osseous marrow. 

Treatment recommended by the writer:— 1 gramme of chloral per 
day per 10 kg. of live weight, in the rations, as anodyne to the painful 
condition and as general antiseptic ; sometimes hydrochlorate of ammonia 
as a stimulant to nutrition ; salts of lime (phosphates, bi-phosphates, car¬ 
bonates, chloride of calcium, etc.) to facilitate the osseous recalcification. 

I<\ D. 

S41 - Calculation of the Money Value of the Nutritive Unit. — Dncuamurk, i\, m 

Revue de Zootechnie , No. 5, pp. 410-417. Paris, 15 Feb. 1922. 

An attempt is made to strike a balance between the requirements of 
the animal and the provision of food with the least expense. To do this, 
the cost price of food stuffs must be compared one with another. The 
market price of a food should be proportional to its nutritive value. 
We should therefore take as basis the price of the nutritive unit fixing the 
quotient of the price of the unit of weight by the number of nutritive units 
therein contained. If P represents the price of a kg. of the food, N the 
number of nutritive units which it contains, the money value of the nit- 

P 

tritive unit, V would be equal to —. 


(1) In 1920 O’Connor discovered in pigs at Fumafuti in the Ellice Islands, an Anhyhsioma 
resembling the human parasite (A. duodenal#}, but smaller. In 1921 EEOG and Reuben 
found A. duodenale in swine in North Queensland (Australia). (Author's note). 
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N = [Protein + (Fats X 2.2) + non-nitrogenous extracts and 
cellulose] X Productivity. 

English method. — The English Journal of the Ministry of Agri¬ 
culture gives opposite the market price of food stuffs used for animals, the 
price of the nutritive unit. This method may exercise an influence on the 
market rates by preventing an unfair rise on products whose nutritive 
value is not in proportion to the current price. In the calculation of units 
nitrogenous principles are given the coefficient 2.5, as it is generally the 
protein content which determines the market price of a product. Amount 
of nutritive units — (Protein X 2.5 + Eats X 2.5) + Carbohydrates. 
Having obtained this result, the price per nutritive unit is determined and 
the foods classified in increasing order of value. This information is com¬ 
pleted by equally useful tables, giving the distribution of foods in the 4 
following categories: — 

(1) Products rich in protein and fats. 

(2) Products fairly rich in protein and rich in fats. 

(3) Products rich in protein, poor in fats. 

(4) Products rich in starch, not rich in protein and fats. 

More recently the Journal of the Ministry of Agriculture presents its 

information in quite a different manner : the price of the different foods 
is diminished by the manurial value of the nitrogen contained. The differ¬ 
ence between these 2 values is the food value. 

Price — Manurial value = Eood value. 

If this price is taken, together with the starch value, it is easy to de¬ 
duce the value of a pound or kilo of the food under consideration. However, 
the author remarks that the more our knowledge extends, the less is the 
value which should be attributed to proteins, as such; quantity becomes 
less important than quality. These ideas of quality are applicable not 
only to albuminoids, but also to fats and carbohydrates. 

To avoid useless discussion regarding the choice of the coefficient 
to be attributed to albuminoids, the writer calculates the number of nu¬ 
tritive units by simply adding to the figure representing the percentage of 
digestible albuminoids and carbo-hydrates, that relating to fats multiplied 
by 2.2 to take into account their greater calorific value. The figures ob¬ 
tained according to this very simple method, make it possible to estimate 
the cost price of the nutritive unit in each food, and the nitrogen content 
which will also be given will enable the value of these foods to be judged 
according to the object in view. E. S. 

842 - The Insufficiency of Lime and Phosphoric Acid in the Feeding of Animals. — 

GouiN, R., in Revue de Zootcchnie , No. 6, pp. 526-534. Paris, 15 March 1922 (i). 

It has been remarked that dry years are followed by an outbreak of 
more or less similar affections: — osseous cachexy, osteomalacy, osteoclasty, 
rickets, gout, rheumatism, etc., having always a common cause: — the 
insufficiency of mineral matter in the bones. Now, as the year 1921 had this 


(1) See B . Oct. I9i4> No. 921. (Ed.) 
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dry character, the author thinks that it is not unprofitable to remind bree¬ 
ders of the affections to which their animals, especially voting ones, are 
liable, and the precautions to be taken to avoid them. From the observa¬ 
tions of Grandeau, Bougartz, Kellner, Seel Horst, it is apparently 
proved that want of w r ater for vegetation hinders Ihe mineralisation of 
plants. When a deficiency is caused in a diet, the organism draws on its 
reserves. These being exhausted, it consumes its own substance 4 and 
reduces its expenditure to a minimum. This faculty of saving and the 
importance of the reserves explain the irregularity in the periods of 
resistance. It is therefore not surprising that it should be in the spring 
and summer following the dry period that affections show themselves. 
To compound a ration we must know the useful substances, the foods 
which do not contain them sufficiently, the requirements of the 4 organism 
for each and the form in which it is most suitable. The author proposes to 
take an inventory of the present knowledge on these questions. 

Mineral elements of the animal organism. — Up to the pre¬ 
sent, the substances found in the organism are fairly numerous. We 
may suppose that, generally, the organism is well provided except with four 
of them : — Chlorine, sodium, calcium and phosphorus. It is easy to 
remedy the insufficiency of the first two. There remain the last two sub¬ 
stances : — lime and phosphoric acid. Kellner\s experiments have 
shown that their assimilation attains the maximum when they exist nearly 
in the proportion suitable for the formation of a neutral salt. On the 
other hand Weiske’s researches have taught that compounds of phosphorus 
with an acid reaction can cause decalcification of the skeleton ; apart 
from the addition of common salt, we have only to consider it in relation to 
animal nutrition. Very few foods have been studied regarding their mi¬ 
neral composition. It is therefore rather difficult to make an approximate 
account of the quantities of phosphoric acid and lime afforded by a ration. 
As a rule herbaceous fodder gives the lime. Grain and its derivatives pro¬ 
vide more of the phosphoric acid. 

The requirements oe the organism. — Researches to ascertain 
the daily requirements of the organism in mineral principles are very few 
and the results lack precision. To determine the requirements of cut ani¬ 
mal in lime and phosphoric acid it is not sufficient to establish the differ¬ 
ence between the amounts consumed and those excreted. In the faeces 
are found materials which have played a part in vital processes. For 
herbivorous animals that is the principal exit of phosphoric acid and in 
all species, of lime, magnesia and iion. The urine, on the other hand, only 
contains phosphates which have been utilised by the organism, A certain 
proportion may have been assimilated during digestion and finding it¬ 
self i n excess in the blood, may be eliminated by the kidneys without haying 
ever hadwfco perform any function whatever. It is the over-supply which 
flows away. To determine the requirements of the organism, we cannot 
therefore have recourse to this method of balances. This opinion is con¬ 
firmed by skilful experimenters such as Tavalard, JouT.ua, Grandeau, I v k- 
clerc and Regnard. An exact determination, is not necessary and an 
[B4S] 
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excess of tricalcic phosphate in feeding can do no harm. We may be guid¬ 
ed regarding the requirements of growth b}’ the figures obtained by FawES 
aud Gilbert and which were confirmed by the classic experiment of Soxh- 
LET. However, deviations should occur in the proportion between the 
skeleton on one side and the fat, muscular masses and moisture on the other 
side, and according to age, feeding, race and the individual. To the ele¬ 
ments determined by growth must be added those utilised for daily main¬ 
tenance. We may obtain an indication of these in the quantities eliminated 
in the urine and foeces during a complete fast. But the fact that, in this 
case, the organism restricts its expenditure should be taken into account. 
Another factor which must be taken into account is the digestibility, and 
the influence exercised by the proportion one to another in which the va¬ 
rious mineral elements are found in the ration and the predominance of 
acids over bases or vice-versa. 

The author quotes some figures obtained with full grown oxen to ascer¬ 
tain their daily requirements in mineral elements. From their examination 
he concludes that it is not enough to consider the deficient element, hut 
that the proportions between the various mineral substances should also 
be considered. 

In what form should mineral supplement be furnished. — 
The direct assimilation of mineral phosphates was proved by Fillory. 
From researches made by Kohler, we may conclude that: — (1) the mi¬ 
neral phosphates have been assimilated ; (2) the assimilation of tricalcic 
phosphate has been greater than that of bicalcic phosphate ; (3) the phos¬ 
phates of degelatined or calcined bones are shown to be decidedly less. 

The author adds that bone meal may cause injury. 

Practical conclusions. — As a general rule, for herbivorous 
animals receiving in their rations a sufficient quantity of good herbaceous 
forage, there is no need to trouble to supph r a mineral supplement. With 
hay of the dry period, or obtained from acid meadows, or when straw 
largely predominates in the ration, phosphate of lime may suitably be 
added. It should also be added to the ration of cows in milk or in calf 
when they get less than 5 kg. of good forage per day. With calves it will 
always be wise to give phosphate of lime from the time they are weaned, 
‘or even earlier ii they are brought up on skim.milk Pigs are given foods 
poorest in mineral salts. The good effects noticed when they feed on clov¬ 
er, lucerne and green forage, are largely due to better mineral nutrition and 
also to the vitamine furnished by growing plants. 

The requirements for maintenance in phosphoric acid and lime are 
approximately proportional to the live weight, and are the same for all 
domestic species. 

Growth in the pig requires from 1 to 2 gm. of phosphates of lime per 
' 100 gm. of acquired weight. Taking digestibility into account, a pig weigh¬ 
ing 50 kg., gaining daily 600 gm, should get from 40 to 50 gm. of precipit¬ 
ated phosphate; if this supplement is given in the form of bone meal 
the quantity should be doubled. 


F. S. 
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843 - The Stock Breeding Establishment at Sidi-Tabet, Tunis. - - Oinjms, (oiicvtur of 
the breeding Establishment of Sidi-Tabct) in Bulletin Mens net de VOthcc du Pt oletioi at 
Francais, Tunisia , Year XIV, No 127, pp. iOi-ioj *, No. 128, pp. 1 77 -t PJ ; >cur XV, 
No. r2Q, pp. i-.| ; No. 130, pp. 17-10. Palis, Nov. 1021-Pcb. jo*-\ 

The author recommends selection {rcnii the best Tuuisinn outlie and 
the improvement of these by crossing (1). 

(a) Continuous crossing tends to substitution of the introduced 
breed and success depends on the quality of the imported breed. From the 
standpoint of the*improvement of “ mixed aptitudes ”, that is to say for 
the simultaneous development of meat and milk and draught animals, 
the Taranto breed is the first to deserve a trial. In case of non success, 
the Aubrac breed would perhaps be easily acclimatised. 

To obtain an animal specialised for the production of milk, two breeds 
possess notable qualities the Breton and the Montbeliard breeds. Un¬ 
fortunately their unpigmented parts predispose them to *' nmra To 
avoid this the Bordeaux breed, whose black skin resists the harmful action 
of the sun, might be tried. At the same time the establishment will try 
to overcome the obstacles which paralyse the dairy industry in Tunis : — 
the unsatisfactory character of native labour, want of suitable buildings, 
severity of the climate, lack of transport. 

Crossing is of doubtful value for improvement of draught qualities. 
The Arab ox is such a good draught animal that selection would be sufficient. 
Crossing should be tried all the same, if only as a compai alive method to 
give greater scope to the experiments and greater certainty to their 
conclusions. Only the Gascon breed of Ariege or of the Haute-Garonne, 
owing to its habitat in a warm climate, could be acclimatised in Tunis. 

In the case of cattle intended for the slaughter house, improvement 
in beef qualities will come with other improvements. 

(h) The industrial cross produces cattle of high xharket value, but 
unsuitable for breeding purposes. It exercises no influence on the im¬ 
provement of the breed. The Norman, and also the Dutch breed could 
be used for the production of milk, the Charolais, the Iyimotisin or 11 k* 
Hereford breeds for the production of meat. The industrial crossing of 
the Arab cow with the zebu of India should alone be tiled for the 
improvement of draught animals. 

The selection and crossing of the indigenous breed will be supplement¬ 
ed by the maintenance of pure bred foreign stock. The results will be com¬ 
pared among themselves, and then with those obtained with the indigenous 
pure breed and with the various crosses. 

Finally, alternative regular or irregular crossing followed by cross¬ 
breeding will not be neglected. Several questions suggest themselves — 
should animals with mixed or with special qualities be sought after ? *— 
if dairy farming appears to be the most remuneiativo, how "will the milk 
be disposed of ? — what is the yield of the different methods of fatten¬ 
ing applied to various types of cattle ? - for fattening calves, can 


(1) See i?. Jan. 1922, No. 81. (Ed.) 
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milk be replaced by substitutes ? —* in rearing, what is the cost price 
of the products of different ages ? — when should they be sold ? 

All these questions can only be solved by experiment. 

Execution or the programme and resuets obtained. — Such 
a large programme requires a number of years to accomplished. It has, 
however, been started and some animals of indigenous breed, some 
pure-bred zebus and some zebu-arab crosses have been studied and bred. 
Seven pure bred Arab cows have been bought. Their calves, by good feeding 
have’developed remarkably and are better shaped than their parents. 
Varying between io and 15 kg. at birth, they weighed from 250 to 260 kg. 
when 18 months old. The bullocks bought from the dealers or in the 
country districts only weighed 220 to 250 kg. when 28 to 30 months old. 
This difference already, proves how the native cattle can be improved 
by regular and abundant feeding. For want of a suitable Arab bull, the 
native cows were put to one of the zebu bulls and produced fine bull 
and heifer calves. The zebu-Arab cross would be an excellent animal 
for work were it not unmanageable and vicious. At the age of 24 or 
30 months it is already a powerful worker, whereas the country ox does 
not become strong enough for draught purposes until about 3 y 2 or 
4 years. 

The Establishment imported a bull and 2 Zebu cows from Ceylon 
and now possesses a herd of pure Zebu breed which includes 9 cows. With 
the object of avoiding too close inbreeding, another bull imported from 
India, has been used for breeding during the past two years. Most of the 
heifer calves have remained at Sidi-Tabet. In its new habitat the 
herd has not suffered any degeneration. In spite of his good shape the 
first bull gave defective calves. These defects were attributed to the bad 
influence of the climate, but as the second bull produced better calves, that 
cannot be the cause. The shape has been kept unaltered and the weight 
has not diminished, also the health of the herd is perfect, but the cows 
seem predisposed to abortion. The bulls rarely serve the cows under 
the age of 20 months or 2 years. Even when full grown and trained for 
service they will only serve cows which are well disposed to receive 
them. 

Future programme. — The purchase of one bull and 20 Arab 
cows will enable the selection of the race of the country to be undertaken. 
The purchase of bulls and cows of foreign breeds will render possible' con¬ 
tinuous crossing and the industrial crossing of the indigenous breed, as 
well as acclimatising experiments with imported animals. 

Sheep. — The sheep supplies 3 products:— meat, wool and milk. 
Meat is the dominant production ; the wool at present has only a secondary 
importance. Nevertheless it will not be neglected, for its sale considerably 
increases the revenue of the Establishment. 

In Tunis, sheep's milk forms a large part of the food of a considerable 
section of the population. Attention should be given to improving 
the milk yield of native cattle. To sum up, while giving the production 
of meat the chief place, the other products of the sheep should not be over- 
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looked. It is necessary to decide whether it is hettei to utilise special 
milch breeds or dual-purpose animals. 

As in the case of cattle, the programme requires the examination of 
the two following problems : — i) selection of the best animal, j) study 
of the various requirements. To get the best animal two methods are 
suggested (a) the improvement of the native sheep ; (/>) the importation 
in mass of foreign flocks. 

Whenever the race is worthy of it, the improvement of the native 
animal is the best method. It will influence every aspect of the case, 
and might then be followed up by selection and crossing. 

In spite of its defects, the sheep of the country does not deserve to 
be condemned a priori . By judicious breeding with the best animals 
and sound methods of rearing of the lambs, better shaped slice]), heavier, 
producing more wool and more milk will be obtained. 

But selection cannot be the exclusive method of improvement. It is 
incaoable of transforming the thick tail into a thin tail. Innumerable 
observations have shown that by crossing a thick tailed sheep with a thin 
tailed sheep the thick tail disappears in the first generation. Owing to 
the short life of sheep, improvement should be obtained rapidly; this is 
impossible with selection, the results of which are very slow. Besides, 
crossing has not such serious drawbacks with slice]) as with horses and cattle. 
Inbreeding will therefore be used for the ultimate improvement of the 
breed and industrial crossing for the rapid increase in profits. The exper¬ 
iments will bear, simultaneously, on both meat and milk producing races. 
For improvement of meat production Gran merinos, Bericlion, Solognot, 
will be excellent improvers in extensive breeding. To suit the requirements 
of intensive breeding the Establishment will try : — Merinos of vSoissons 
and of Chatillon, Southdowns, and Oxforddowns and Disliley Merinos. 
As regards milk-production three races deserve to be tried the Earauq 
the Sardinian and the Bergamasque breeds. 

The industrial crossing will be practised first of all with the breeds 
mentioned above, and afterwards with still heavier races. 

Although importation in mass of a foreign breed should only be an 
exceptional measure, a few breeds will be maintained under ^election at 
Sidi-Tabet with several objects to compare first of all the whole of the 
indigenous selected animals, the half-breeds produced by the various 
crosses and the pure animals of the imported breeds ; next, to ascertain 
the breeds which accomodate themselves best to the Tunisia and 11ms lo 
determine the crosses to be recommended ; lastly to provide the colony 
‘with rams. 

Study of the factors. — Regarding the production of meat, the 
fattening and sale of sucking lambs, of lambs of 7 to 10 months, of year¬ 
lings and of full grown sheep, from the standpoint of milk production, the 
descendants of the various races and of their cross-breeds will be compared, 
also the returns from the milk and its products. Is it better to produce the 
sucking lamb, sold when 3 or 4 weeks old, and then make use of the milk 
or to fatten the lamb up to the age of 3 to 4 months and not milk the 
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ewes until after weaning ? Lastly in making use of the milk, what kind 
of cheese will be most profitable to produce ? All these questions the 
Establishment will try to solve. 

Execution of the programme. — Three breeds of sheep are at 
present being experimented with at Sidi-Tabel: — 

1) Chatillon Merino ; 

2) Gran Morino improved by TruElxk , 

3) Barbary Solognot, established by Madame Lagrenee. 

In 1917, 12 yearlings of from 16 to 18 months, and 5 yearlings 
belonging to the Chatillon Merino breed, were bought. Most of these 
sheep were well shaped and fulfilled the required conditions for an exper¬ 
iment of acclimatisation. Tupping, gestation, lambing and weaning took 
place normally in 1918, 1919 and 1920. Tupping commenced in June, 
lambing in November, weaning in March or April. While suckling, the 
ewes were fed with hay and grain ; from weaning to lambing, they were 
run in the fields and on the stubble and in the evenings some green food or 
hay was given to them. The young animals alwa3 T s had hay and a ration 
of grain and with such a diet the animals were always in excellent condition. 
Up to the present they do not appear to suffer from the climate. The 
ewes imported from France have increased in weight and the lambs 
born in Tunis are as well shaped as their parents. 

M. Truelce, a noted breeder in Tunis, has formed a fine flock of Gran 
Merinos and the Establishment bought a lot comprising 6 ewes and 1 ram 
from him. Since its introduction at Sidi-Tabet the Truelle Merino has 
prospered. All the animals bought are still in excellent health. 

Madame Lagrenee had established a fine breed by crossing red legged 
Algerian ewes with a Solognot ram. Owing to its qualities the Solognot- 
Barbary cross is one of the most successful. From this flock, Sidi- 
Tabet purchased 6 yearlings and' 1 ram, selected among the sheep which 
most resembled the Solognot. From all these experiments the following 
conclusions may be drawn * 

1) the possibility of acclimatising the 3 races tried ; 

2) the superiority of the Chatillon over the Truelle, and of the 
Truelle over the Solognot-Barbary, for good shape, development of the 
ribs and hind quarters, and richness of fleece ; 

3) the greater facility of lambing and more marked vitality of the 
lambs of the Solognot-Barbary than of the Gran Merino and specially 
than of the Chatillon, which seems most sensitive to inbreeding. In 
short, the Solognot-Barbary appears most likely to prosper on farms 
where the flock is sent to graze on distant land infested with amra ; the 
Gran Merino is indicated rather in regions free fiom amra ; the Chatillc ns 
will do well especially on farms where - sheep are bred for the butcher. 
Lastly, if Tunis wishes to export frozen mutton to the French markets, 
the Chatillon breed is one which will obtain the greatest success in 
France. ' 

Other domestic animals are not yet represented at Sidi-Tabet but 



IOIO 


STOCK BREEDING — HOKvSES 

the programme of tlieir improvement is worked out. It is the same as 
that which has been prepared for the horse* the ass, the ox and the 
sheep. 

844 - Methods of Castration of Domestic Animals. — x 'Ireful, Unbhitigc i^i-ir-iiinu 
von Bullen, Schat unci ZiegenbScken mil der BurtliaszoJsangc, in Uctlincr turarJluhc 
Wochemchnrt, Year XXXVIII, No 11, pp. 121-123, lists. 3, bibliography ol 1 ) publioa 
tious. Berlin, March, 16 1022 — ir. Schiel, Ucbcr die Ktu-lmUnn der U.m.slinc, 
Ibidem , Year XXXVIIJ, No 12, pp. 133-135. Berlin, March 23, 1022.— HI. Becker, 
Funfundzwanzig Jahre Kastration mil Sandscher Zatme uud Kmasculutor, Ibidem* 
year XXXVIII, No. 20, pp. 231-232. Berlin May io, 1022. 

I. NON-BLEEDING CASTRATION OF BULLS, GOATS AMD RAMS WITH 

pincers op the Burdizzo type. — The use of Burdizzo pincers (so called 
from the name of the Italian veterinary surgeon who patented tliem in 
1910) is already^, very wide spread in practice. The author, who began 
in 1920 to replace instruments of less recent date by these pincers, 
details the results obtained and the surgical technique which he has 
practised in the castration of numerous bulls, goats and rams. 

II. Regarding the castration of domestic animals. — This is 
a lecture which the writer gave before the Meeting of the Oldenburg Ve¬ 
terinary Association and the Meeting of the Association of Veterinaries of 
Eastern Frisia. The writer deals in an elementary manner with the differ¬ 
ent methods of castration of domestic animals, summing up the data of 
the experience which he has obtained from his long and extensive profes¬ 
sional practice. 

III. Twenty five years use of the Sand pincers and the emascu- 

lator in the castration of domestic animals. — The author has used 
the instruments indicated in the title of the article for 25 years and be 
has obtained excellent and constant results with them ; he sets forth in 
detail the surgical technique adopted respectively for stallions, bulls, 
boars, goats, and rams, and makes some remarks on the preceding article 
by Schiel. K. F. 

horses 845 - Survey of Horse-Breeding in Roumania. — stavrescu, p. (Chief of the veterinary 
Service of the Roumanian Army, Inspector General of the State bleeding stiuK), in 
Revue de Zootechme, No. 7, pp. 6x9-629. Paris, April 15, 1922. 

Old chronicles, as well as accounts by travellers and representatives 
of the Great European Powers in the Danubian principalities, are agreed 
in recognising the superior qualities of Roumanian horses of the ibth and 
19th centuries. Even in the pedigrees of the present famous Anglo-Norman 
horses of the Nonius family, there is found at the source in the tenth 
generation a Moldavian mare . The reputation of the Moldavian breed 
lasted up to the middle of the 19th century. The writer then gives the 
characteristics of Moldavian and Wallachian horses and of the horses of 
Dobrudja. The decay of the Roumanian horses dates from 1775, when the 
Treaty of Adrianople opened the Roumanian ports, and so enabled the 
wheat of the Danubian principalities to be exported. England offered 
good prices for Roumanian cereals, the vast grass plains were transformed 
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into granaries and breeding was neglected. With the introduction of 
agricultural machinery in 1840 the horses lost their last important work, 
that of threshing wheat. At the same time after 1785 Austria and Ger¬ 
many became self sufficing as regards their requirements in horses ai:d 
Hungary became the chief breeding ground for Europe and supplied horses 
even to France. Roumanian horses were no longer valued and a com¬ 
plete decay of the race set in. In reality the horses of the ancient Rouman¬ 
ian Kingdom were, and are still today, a mixed breed of ponies varying 
in height between 1.45 m. and 1.25 m. mostly with short and straight 
lines. In Moldavia, the Syrian type dominates, next the Persian, the Barb, 
and the Tartar; in Wallachia, the preceding and the ancient Magyar; in 
Dobrudja, the Turkish and Barb types and with these the Danish, Percheron 
and Russian Ardennes types are bred. Owing to lack of care and selection 
and being in worse conditions than in a wild state, the Roumanian 
horses have perpetuated themselves during the rvhole of the 19th century 
with a tendency to reversion to the wild type, the more so as the best of 
them were .sold while the poorer specimens of the race rvere kept for breed¬ 
ing. This decay in the breeds of horses was produced as a consequence 
of the international economic fluctuations leading to all kinds of changes. 
The double agricultural and social evolution of modem Roumania was 
coincident with rapid progress in animal production in neighbouring coun¬ 
tries. Roumania had not the means of correlating her various productive 
activities, and devoted all her attention to the growth of cereals and learnt 
too late that Hungary was importing Roumanian wheat, milling and sell¬ 
ing it to foreign countries under the Hungarian label and in exchange, 
in concert with Russia, wa's sending Roumania her cheap modernised horse?. 
j^To remedy the bad conditions with regard to horsebreeding a national 
‘stock of mares was established in 1864 ; in 1908, it passed to the charge of 
(the Ministry of Agriculture by whom it was entrusted to veterinary surgeons, 
who boycotted the English thoroughbred race. However some Arab c and 
Anglo-Arabs were bought in the south of France, as well as some stout 
half bred horses. Of these there were about 350 when the war broke out. 

During the war Roumania placed her stallions in Podolia, and.not 
one of them returned. The mares of the country were, during the German 
occupation evacuated into Germany and to the French front. Thus 
Roumania found herself practically without horses in 1918. But Bess¬ 
arabia still possessed a fairly good number of mares, and Transylvania and 
the Ban at had kept during the war several thousand mares of half-bred 
Arab, half-bred English, Anglo-Norman, Naric, English thoroughbred and 
American trotter types - and as stallions, 200-300 half-bred English and 
Anglo-Norman. Such was the situation of horsebreeding in New Roumania 
at the Treaty of Versailles. 

The offensive of the Hungarian army against Roumania, in 1919, 
gave Roumania facilities for improving its position for horse breeding as 
the mounts and teams of the Hungarian prisoner army became Roumanian 
and mares were bought in occupied Hungarian territory. The number was 
increased by 800 Hungarian national stallions from depots in Transylvania 
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and the Banat or from those captured. Almost all the stallions of t he Royal 
Hungarian Stud of Mezo Hegves became war boot)' and were added to tin* 
total. With all these elements it has been possible to create the foliovviin* 
national horse breeding institutions Military studs - al Conmchani, 
Ciolan, Zilistea, Jigalia, Hainanzi : Civil Studs at Valassoiit-Boulzida, 
Fagaras, Partza and Radaoutzi: Stallion depots at Constanza, Slobozia, 
Graschi, Radaoutzi, Homorod and Tournou-Severm. 

As large estates have ceased to exist in Rounumia since 1917, and the 
5 hectares sold to each peasant not being suitable for horse breeding, 
measures have been taken to establish a national horsebrcediim estate 
of 12 500 hectares to be handed over in lots of 250 hectare* to breeders 
able to produce stallions intended for the improvement of the horses of 1 he 
peasants F. S. 

546 - Observations on Twin Gestation in Mares. — rbhsk, a. in nnhna rmdrMuUv 

Wochenschnft, Year XXXVIII, No. pp. 28-2<». Berlin Jan. m, 1022. 

The author states that mares do not generally reach the end of the 
period of gestation when carrying twins, but that they abort or that the 
foals which they bear do not live ;in confirmation of his statement he quotes 
three very convincing cases which he observed in 1921. In the light of 
these cases it may be considered probable that mares carrying twins, if they 
abort one, can complete the gestation process to the end and give normal 
birth to the second. 

The practical importance of these observations is very considerable 
for the numerous class of breeders which makes a practice of insuring tlicit 
mares in foal and their foals: in a case of twin gestation, it may well happen 
that either abortion is limited to one of the twins and then the breeder, 
who will have the other twin healthy and normal, has no right to the whole 
of the insurance benefit, or else that the insurance company considers it¬ 
self free of risk when an abortion takes place, whereas in realit}** the breeder 
must still take the risks of the birth of the other twin. The veterinary sur¬ 
geon should refrain from ordering or even recommending the washing of the 

uterus after an abortion, as in such a case this treatment may cause the 
abortion of the second foetus. 

It is possible in the' absence of other symptoms to recognise the death 
of one or of both the unborn twins, when it is known that the tents 
of the mare in foal swell and begin to function, as is the case physiologi¬ 
cally at the end of the period of gestation. ’j? t p’ 

547 - Limits of the Breeding Age in Thoroughbred Mares. — wood, in Annuls </<• 

MHecinc VHenmwe, Year 6 7, Xo. 6, pp. 269-270. Ixellcs-Brussels, June nua. 

In order to ascertain the age at which a thoroughbred mare ceases 
to reproduce, the author who is a member of the Cambridge School of Agri¬ 
culture consulted the first volume of the General Stud Book, which covets 
a period of about one hundred years. 

Out of 1216 mares for which the dates of birth and of last foaling are 
exactly recorded, 709 (58.3 %) reproduced at the age of 18 years ; 648 
( 53 -C 5 %) at 10 years; 548 (45,07 %) at 20 years; 457 (37.58 %) 
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at 21 years; 333 (27.38%) at 22 years ; 248 (19.01%) at 23 years; 
146 (12.01%) at 24 years; 85 (7%) at 25 years; 37 (3.06%) at 
26 years ; 17 (1.42 %) at 27 years ; 7 (0.61 %) at 28 yean, ; 4 
(0.27 %) at 29 years ; 2 (o.ir %) at 30 years. One mare is recorded as 
having given birth to a foal at the age of 33 years. 

From the above figures it would appear that the reproductive capacity 
of the mare lasts all her life. The fact that life does not last longer than 
the period of fertility is undoubtedly due to the state of the teeth, the wear¬ 
ing out of which generally precedes the functional rest of the ovar}\ For 
this reason it is practically impossible to fix the epoch of the menopause 
for the mare 

The author has been able also to ascertain that in a total of 80 stallions 
death has taken place at the average age of 22.7 years. F. D. 

8 -| 8 - The Stock Of Cattle in Morocco. — Ler^y, A M-, in Revue dc Zootechme. No 6. 
pp. 512-52v Paris, March i=>, 1922 (1). 

The strength of the Moroccan herds has doubled in the space of 6 years 
This remarkable development is largely due to the prohibition of the 
slaughter of females of less than 8 years old and of bull-calve* with less 
than 4 second teeth. 

It is to the relative humidity of its winter climate and to its numerous 
streams, which do not dry up in summer as do the Algerian and Tunisian 
“ ouecls ”, rather than to the physical and chemical properties of its soils, 
that Morocco appears to owe its special adaptation for the production of 
cattle. It has been ascertained that there is in Morocco 1 head of cattle per 
15 Y> hectare,. In Algeria the proportion is 1 for 50 hectares ; in Tunis 
it is 1 for 26 % hectares. 

The stock of cattle in Morocco is not homogeneous. In the herds be¬ 
longing to the native are constantly found individuals which, by their exter¬ 
nal characters, appear to have resulted from the union of three fundamental 
types, which the author describes. Generally, it is very difficult to 
succeed in isolating in the herds an individual which possesses ex¬ 
clusively all the characters of one of these types. However, it would be easy 
by patient selection to constitute in Morocco three distinct races of cattle. 
This work is partially realised at Meknes. The author describes this animal 
and concludes that it resembles all country bred cattle which have not 
yet benefited from the improving effect of the procedure employed by 
large breeders. The European colonists, who replace the rough native 
methods by more scientific agricultural working, obtain better animals, 
but the data collected are still too few to allow the determination by 
means of precise figures of the degree of advance in development. 

Aptitude for the production of meat. — The cattle of Morocco 
are subjected, according to the season, to alternate abundance and scarcity 
of food. The yield of dressed meat of the animals slaughtered, reaches a 
maximum from May to July and a minimum from November to January 


(1) See R. June 1914, No, 544. R. Sept. 1917, No. 1253-— R. Feb. 1910, No. 226 — 
R. April 1919, No. 413. (Ed.) 
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and tlie quality of the meat varies also during the same periods. In spring 
Moroccan butchers meat compares favourably with that of French feeding, 
whereas, from September it tends to become tough and stringy. On the 
average the weight of the 4 quarters is as much as 4° 55 % °f the live 

weight in Moroccan cattle. The hide of a full grown animal weighs 
about 30 kg. 

Draught qualities. — The natives employ draught oxen almost, 
exclusively for ploughing and require at least roo 000 oxen for agricultural 
work. With the object of determining the capacity for work of these 
animals, dynamometric tests have been made according to Bingklmann's 
method. According to the results obtained at Casablanca, the average 
effort of a Moroccan ox appears to be about 35 kg. This fact requires 
to be taken into consideration, for it is connected with the pioblem 
of the improvement of native methods of cultivation. 

Milk-production (i). — The author notes the importance of milk 
production for supplying the towns, the success of milk and butter competi¬ 
tions at Meknes, and the results of comparing the milk record, of cows 
belonging to a native dairyman of Sale on one hand with those of 31 cows 
bought in the country and rationally fed on the other hand. These results 
lead one to conclude that it would be possible to constitute in Morocco herds 
of indigenous cows giving per head, on an average, in a period of lactation 
of 10 months, from 1800 to 2000 litres of milk. To effect this, it would 
be sufficient at the outset to form a herd by careful selection, preferably 
from the black-piebald Meknes breed. 

849 ~ The Importation of Tropical Cattle into the Northern Territory of Australia. 

I. Brahmin Cattle for the Tropic?, The Pastoral Review , Vol. XXXI, No. 9, pp. 0S2, 
Melbourne, September 1921. — II. W. Davison, (Live Stock Expert, Department oi 
Agriculture, Mysore State, India), (Tropical Cattle for the Northern Territory), Notes on 
Indian Breeds), Ibid,, Vol. XXXI, No. 12, p. 963, Fig. r, Melbourne, December umi, 

I. — It is considered advisable that the Brahmin breed of cattle 
should be imported into the Northern Territory of Australia. This breed 
has been introduced into the South-eastern districts of the United States 
and has given excellent lesults ; the animals are resistant to parasitic 
insects and their quality is transmitted to the descendants even when ihe 
blood-relationship is only Vie- Tlie hump, which is characteristic of the 
breed disappears almost entirely in the half-breds; in general appearance 
the animals give the impression of possessing great vitality. They de¬ 
velop well and mature at an early age. 

The bulls exceed 17 cwt. in weight. 

II. — Davidson denies the accuracy of some of the above statements ; 
in the first place the name Brahmin is misleading and is used in Texas 
"to include all cattle of the species Bos indicus. Actually, the term Brah¬ 
min is applied to bulls of any breed which have been dedicated to a temple 
or deity. Moreover, these cattle are not immune from ticks which are found 
in thousands on every animal. There is certainly a marked resistance to 


(1) See R. Sept. 1920, No. 893. (Ed.) 
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piroplasmosis, but this resistance is very much weakened in the first cross 
with European breeds. 

Davidson does not agree that the stock mature at an early age ; 
bulls are not fit for service until they are more than two years old, and heif¬ 
ers, rarely have their first calf before the fourth year. 

As a matter of fact, this slow maturity adds to the cost of production 
and hinders cattle-breeding in India. Experiments which were recently 
carried out by the Mysore Department of Agriculture to compare the food 
value of different rations for half-bred calves, the results of crossing a 
pure-bred Ayrshire bull with Sindi cows, and pure bred Sindi calves 
give very convincing results. 

The total body-weight increase for the experimental period was 75.5 % 
in the case of the half-breds, and 43 % for the Sindi calves. It is worthy 
of note also that the half-breds matured much earlier than the native breed. 

The author agrees that some Indian breeds, but not all, are much more 
resistant to certain epidemic diseases than are cattle from temperate zones. 
Their export has been chiefly to Texas and the States bordering on the 
Gulf of Mexico, and also to Jamaica, South America and Java. E. F. 

850 - Studies on Beef Production. —I. Haecker, T. I., Investigations in Bee I Production, 
The University of Minnesota Aar cultural Experiment Station , Bulletin 193,110 p., figs. 11. 
University Farm, St. Paul. 1921. —II. Potter E. L. and Withycombe, R., Growing 
Steers, Oregon Agricultural College Experiment Station, Station Bulletm No. 1S2, 15 pp 
Corvallis, Oregon, Sept. 1911. — III. Black, W. H., Beef Production in the Com Belt 
Farmeis'Bullet'n ,121%, U. S. Department of Agriculture, 34 pp., figs. 14, Washington, 
Nov. 1921. — He Campbell, C. W., and Winchester, H. B., Cattle Feeding Investi¬ 
gations 1920-21, Agricultural Experiment Station, Kansas State Agricultural College, 
Manhattan, Circular 92,13 pp. Topeka, 1921. — V.Mumford, F. B., HogaN, A. G. and 
Salmon, W. D , Influence of the Plane of Nutrition on the Maintenance Requirement of 
Cattle, Journal of Agricultural Research , Vol. XXIi, No. 3, pp. 115-121. Washington. 
Oct. 1 5, 1921. — VI. Leroy, A. M , Signification physiologique de la loi des' depenses 
lie la croissance chez les bovides, formulee par MM . Gouin et Andouard, Comptes rendus 
de VAcademic d* Agriculture de France, Vol. VI II, No. 19, pp. 561-567. Paris, Hay 
2 *, 1922. 

I. — ■ Studies on beef production. — T. E. Haecker’s work is 
divided into 3 parts : 1) the composition of steers during the different pe¬ 
riods of growth and fattening ; 2) the relation between the consumption 
of nutritive units and the accumulation of substances in the organism 
during the different periods of growth and fattening ; 3) the need of 
digestible nutritive substances for the production of beef. 

He makes a study of the composition of steers from their birth until 
they are slaughtered, dividing the time into successive periods of xoo lb. 
ncrease of live weight. The study is based on the chemical analyses 
of the different parts of the body of 63 animals, and on the record of the 
food consumed by 189 animals. The analytic data are given in 54 Tables, 
and the methods of analysis employed are described in an appendix. 

Table I gives .some of the most important results recorded in the two 
first parts of the work. The term total tissue ” at the top of the 2nd 
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column signifies the body weight minus the weight ot the digestive 
organs. 


Table I. — Body constituents of steer 
and composition of increases in weight 


at different wights, 
of tissues 



\ Body constituents of steer 


1 X' 

irceut.ioe 

-omp« »sitnm 

Live weight 


in 

pounds 



of incictusc in ueielit ot 

t U'SlH 

” in pounds 

Total 

tissues 

Water 

Protein 

Fat 

Asli 

Water 

Protein 

Fat 

Ash 







% 

CO 1 

% 

°n 

IOO 

84.85 

60.94 

18.88 

3.41 

3.62 

71.84 

19.89 

4.00 

4.26 

200 

157-91 

III.23 

30.24 

945 

6.9Q 

68.S3 

18.29 j 

8.27 

4.61 

400 

326.60 

214.83 

63.08 

34-63 

14 16 

61.42 

19.4)6 1 

1.1.87 

4.25 

600 

487.05 

298.05 

94-51 

73-30 

21.19 

51-87 

19.5s 

24.17 

4-38 

800 

679.12 

398.78 

127.72 

125.82 

28.S0 

51.40 

I7.30 j 

27-54 


IOOO 

873.57 

454.30 

149-29 

2 35 - 4 ° 

34-58 

29-58 

rr.io ! 

56.35 

2.97 

1200 

1085.84 

530.55 

173.91 

351.26 

40.12 

3 I- 2 X 

11.61 j 

54-58 

2.60 

1500 

1344-90 

534-74 

21145 

505.60 

43-11 

24.78 

r 4.49 | 

.r 

59,58 1 

1 



A gradual increase of the capacity of the animals* gastio-intestinal 
capacity kept pace with the increase in the live-weight. 

In the case of steers slaughtered when they laid attained the same 
live-weight, there were greater dressing losses in the animals kept at grass 
than in the stall fed animals. 

In passing from 45 to 545 kg. of live weight, the increased live-weight 
of the total tissues was 91 kg. ; this was made up of 41.78 kg. of water and 
49.22 kg. of dry matter containing 14.28 kg. of protein, 31.62 kg. of fat 
and 3.32 kg. of ash. The dry matter in the total tissues rose gradually 
from 28.16% (live-weight of 45 kg.) to 52.23% (live weight of 500 kg.). 

Between 500 and 600 kg. the organism undergoes no essential ciumec in 
its composition. 

It contains 19 %, or more, protein up to a live weight of 318 kg. The 
protein subsequently diminishes gradually until it amounts’ to 1(1.02 <»/ 

' lve jy e *®kt of 545 kg-) and to 15.72 % (live weight of 6S1 kg,). 

the fat increases from 10.5 to 18.5 % between 182 and if,3 kir. of 
live weight, and from 18.5 to 32.0 % between 363 and 500 kg.' loiter 
the percentage only vanes slightly. The amount of ash is very constant 
VIZ '’ 4 /° ° r m °re between 45 and 409 kg. and 3 %, or more subsequently. 
, ,, b °(“ es contain a considerable amount of protein and fat. When 

38 ' 5 % ll “ f “ “ <1 ^ % »* 

anitJJfw?^ Part t° f the . 5 qUarters is 5 ° % of the weight in the case of 
S ^nd : g ? ng 45 kg - a ^ d 59 % and 72 % respectively for those of 272 
X’ re i s P^tively of the total organic substances (fat y 2,25 
+ protem), the eatable percentages are: 50.6 at 45 kg. of live weight’ 
6,6,4 /o xu animals 2 years of age and 86.6 % when the weight live is 545^ kg. 
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These data show how important it is from the point of view of economic 
production not to slaughter any but mature animals. 

As regards the constituents fixed during the increase in live weight, 
tl»e following may be noticed among the many mentioned by the author : 

There was little change in the amount of water fixed in the tissues for 
every successive increase of 45 kg. 

The animals slaughtered after reaching the weight of 227 kg. or less, 
had fixed in their tissues 28% of the crude digestible protein ingested; 
those slaughtered when they weighed between 272 and 363 kg. had as¬ 
similated 24.4 % of this protein/and animals sent to the abattoir when 
they weighed from 408 to 680 kg. had assimilated 20.4 %. 

The amount of food (digestible fat X 2.25 + digestible protein + 
digestible carbohydrates), consumed to produce 1 kg. increase in live weight 
was 8.2 kg. for weights from 45 to 363 kg.; 6.6kg. for those between 45 and 
681 kg. which confirms the advantage of slaughtering mature animals. 
The percentage of protein fixed in the tissues was 13.35 °f the digestible 
ingested protein in the case of steers slaughtered when weighing 45 kg., 
14-58 hi that of steers weighing 136 when slaughtered, and 15.53 — 14.7 
- 14.29 respectively when the animals weighed 363 — 454 — 617 kg. 

There was a gradual increase in the fixing of fatty subst mces : 6.06 % 
between 45 and 901 kg.; 17.34% when the animals weighed 363; 24.35 ~ 
51.28 % when they weighed between 409 and 545 kg., and 36.21 % when 
their weight was 681 kg. 

The amount of ash fixed rose from 3.36 to 3.73 % between qo and 
318 kg., and fell slowly afterwards to 2.8 % at 681 kg. 

The total organic products fixed increased slowly from 26.99 % 
(at 90 kg.) to 85.22 % (at 545 kg.). 

It is possible to distinguish a growth period up to 363 kg. and a fatten¬ 
ing period after 363 kg. During the first period, more protein is assimilated 
than fat, during the second, the opposite is the case. 

In the third part of his work, the author gives the feeding plans for 
beef cattle. He bases his remarks on the results of eight years’ research 
and fixes the maintenance ration at 0.4 kg. of crude digestible protein per 
100 kg. of protein contained in the organism and allows 1.75 kg. of cnide 
protein to be fixed by the organism. The total necessary food is de¬ 
termined from the protein requirements assuming that the nutritive ratio 
should be gradually extended, until the animals weigh 409 kg., and from 
that lime should remain 1 : 10. 

Assuming grains to mean not only grain, but its by-products (bran, 
shorts, cakes), and bulky forage to include hay and silage, and increasing 
by 10 % the amounts actually used in the experiments, in order to better 
agree with the conditions of practical stock-feeding which cannot be so 
systematically regulated as in an experiment, the author advises feeding 
the following quantities in kg. for every 100 kg. of live weight: at 60 kg.: 

0.7 grains + 0.7 bulky forage ; at 91 kg,: 0.9 + 1.3 ; at 136 kg.: 

1.1 "+ 1.7 ; at 182 'kg. : 1.1 + 1.8 ; at 227 kg. : 1,1 + 1.7; 

at 250-318 kg. : 1.0 + 1*6; at 363 kg.: i.o + 1.7; at 409 kg.: 
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i.o + 1.6 ; at 454 kg. 1.0 + 1.4 ; at 500 kg. : i.Q 4 i.J ; al 545 : 

1.0 4- 1.1 per head and per day. 

II. — Wintering oe steers. — Report of 1 different experiments 
lasting two years in which bulky forage was fed to wintering cattle. 

The calves were bought in the autumn and kept when they were given 
no concentrates, until the end of the second grazing summer. 

As a basis for the comparison of other foods a whole ration of lucerne 
hay was taken (on an average 9 kg. for calves, and 11.8 kg. for steers above 
one year of age). Straw with the addition of a little silaged iorage (4.5 
kg. the first winter and 6.8 kg. the second), or a little cottonseed cake 
(0.9 kg.) produced slow, but satisfactory increases in live weight. 

In the first experiment, a lot fed straw and cake attained the same 
live weight by the time they were sold for the abattoir as the lot led 
inferior lucerne hay the first winter and good lucerne hay the second. In 
the third experiment, one group fed exclusively a full ration of silaged 
forages (14.5 kg. given to the calves and 21.3 kg. to the steers) increased 
considerably in live weight during the winter, but their final live weight 
per head was only 539 kg. as against 594 kg. for the group fed the same 
ration of silage 4- 0.9 kg. cottonseed cake. In the same experiment 
animals that had wintered on lucerne hay alone only attained an average 
lice weight of 563 kg., whereas the others fed a little silage in addition 
weighed 577 kg. 

In all these experiments, one or two groups received during the winter 
some barley with the lucerne hay, or else barley 4“ lucerne hay ~|~ silaged 
forages, and were sold at the end of the second winter. The live weight s 
attained were not always satisfactory. 

The thinnest animals at the end of the winter increased most in weight 
during the summer grazing, thus regaining 55 % of the difference between 
their rveight and that of the cattle that had been well fed thrrmghout the 
winter. 

From these results the following conclusions may be drawn. 

The way in wdiich cattle are wintered does not merely determine the 
increase in live weight during the winter, but has a great influence also 
upon the live weight attained during the grazing season, as well as upon the 
age at w-hich they are ready for the butcher and their final weight and 
quality. Cattle kept on scanty rations during their first and second win¬ 
ters were not as heavy when slaughtered as the animals that had been li¬ 
berally fed during that time. On the other hand, the cattle that had grown 
least during the winter rapidly increased in size during the summer grazing 
season, while those that had developed most during the winter, lost about 
half this advantage by increasing little in size when turned out to grass 
in the summer. 

Steers should be kept in good condition during the winter, but large 
increases in live weight at that season are not necessary or even desirable, 
unless they can be attained at small cost. 

The increase of live weight obtained at grass is always cheaper than 
that produced by winter feeding, thus the steers should be kept at grass 
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as long as possible. If early maturing calves are reared, it is well to feed 
concentrates during the winter, they should not, however, be given to cattle 
that are to remain at grass during the summer. Where abundant pastur¬ 
age is available, the rearing of young, early steers fit for the butcher be¬ 
fore they are 2 years old pays much better than breeding animals to be 
slaughtered at the age of 2 or 3 years. 

III. — Breeding p.eee cattle in the maize zone of the United 
States (i). — This Bulletin which has been enlarged and brought up to 
date has been substituted for the Farmers’ Bulletin 588 " Economical Cattle 
Feeding in the Corn Belt " and gives rules for rearing, buying and fattening 
beef cattle in the maize zone of the United States where the pastures are 
gradually disappearing and being ploughed up. A summary is given of 
the results of experiments .»made at the Experiment Stations of North 
America, the rations based in this work are recommended, and some of the 
numerous data collected as a result of an enquiry as to the fattening 
methods adopted in Indiana, Illinois, Nebraska and Missouri are set out 
in Tables II and III. 

In the general average calculated for the whole maize belt, the average 
amounts of food consumed by one cow during the winter (5 x /i uionths) 
are as follows : grains 55 kg. + hay 863 kg. + silaged forage 318 ~f 
straw 300 kg. + maize fodder 4.8 ares + maize stalks 65 ares -f maize 
stover 9.7 ares + 4 days winter grazing, 
v Rations advised for wintering a herd of breeding cattle. 

Rations with silaged forages: 

1) Silaged forages 13.6 kg. straw 4.5 kg. + cottonseed cake 
or linseed cake, 0.5 kg. 

2) Silaged forages 11.4 kg. + clover hay, or lucerne hay, 4.5 kg. 

3) Silaged forages 16 kg. + mixed hay 4.5 kg. + cotton, or lin¬ 
seed, cake 0.23 kg. 

Rations without silaged forages: 

4) Maize-fodder 6.8 kg. + oat straw 4.5 kg. + cottonseed, or 
linseed cake 0.5 kg. 

5) Clover, or lucerne, hay 9 kg. + straw or maize stalks 2.3 kg. 

6) Mixed hay 4.5 kg. + mixture of equal parts of maize, bran 
and oats 2.3 kg. + straw, or maize stalks 4.5 kg. 

Wintering rations for thin cattle: 

x) Silaged forages 6.7 kg. + clover, or lucerne, hay 1.8 kg. 

2) Silaged forages 6.8 kg. + cottonseed, or linseed, cake 0.23 kg. 
+ straw r , or maize stalks, 2.3 kg. 

3) clover, or lucerne, hay 4.5 kg. + straw, or maize stalks 2.3 kg. 

4) Mixed hay + straw, or maize stalks + cottonseed, or linseed, 
cake 0.5 kg. 

These rations are suitable for one-year-old animals ; and must be in¬ 
creased by about one half when the cattle enter upon their second year. 




(1) See R . March kjiq. No. 337 [ Ed .) • 
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Rations for fattening kvo-y ear-old steers (in kg. per 1000 kg. of 
live weight), 

1) Silaged forages 40 + maize 6 -j- cottonseed, or linseed, cake 3 + 
straw, or maize stalks, 5 ; nutritive ratio 1 : 7.5. 

2) Silaged forages 40 + maize 10 + cottonseed, or linseed, cake 
2 4- lucerne, or clover, hay 2 ; nutritive ratio 1 7.3. 

3) Silaged forages 30 -j- maize 15 + cottonseed, or linseed, cake 

2 -j- straw or maize stalks, 4; nutritive ratio 11:9. 

4) Silaged forages 20 + maize 18 + lucerne, or clover 6; nutri¬ 
tive ratio 1 : 87. 

5) Silaged forages 40 + maize 15 + linseed, or cottonseed, 
cake 2.5 + straw 7 , or maize stalks, 4 ; nutritive ratio 1 : 8.1. 

6) Silaged forages 30 4- maize 10 + cottonseed, or linseed, cake 

3 + molasses 2 + straw, or maize stalks 5 ; nutritive ratio : 1 : 8. 

7) Maize 10 + cottonseed, or linseed, cake 4 + mixed hay 10 -|~ 
straw, or maize stalks, 5 ; nutritive ratio 1 : 5.8. 

8) Maize 10 + cottonseed cake 2 + lucerne or clover hay 5 + 
straw, or maize stalks, 10 ; nutritive ratio 1 : 7. 

9) Maize 16 + cottonseed, or linseed cake, 2.5 + clover, or ti¬ 
mothy, hay 10 ; nutritive ratio 1 : 6.8. 

10) Maize 20 4 - lucerne, or clover, hay 10 ; nutritive ratio 1 : 7.2 

11) Maize 15 + cottonseed, or linseed, cake 3 + straw 5 + 
maize stalks 10 : nutritive ratio 1 : 7.8. 

12) Maize 15 + cottonseed, or linseed, cake 2 4 ~ molasses 2 + 
legume hay 4 , nutritive ratio 1 7.3. 

* 

Table II. — Food consumed per head 
and per 100 kg. Increase in live weight in the maize belt ,' United States . 


Initial weight per head. 

Average final weight per head. 

Increase per head. 

Length of fattening period. 

Total hod consumed per head: 

Grains. 

Commercial concentrates. 

Dry bulky forage. 

Silaged forage... 

Grazing . .'... 

Total food consumed per 100 kg. increase in hve weight: 

Grains. 

Commercial concentrates. .. 

Dry bulky forage.. 

Silaged forage .. 

Grazing. 


357 

kg 

486 

» 

12Q 

» 

17-1 

days 


877 

kg 

79 


504 


1113 


55 

days 


680 kg 
62 » 
39i » 
863 » 

20 1 days 
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Table III. — Method advised for fattening two-year-old steers at grass 
with supplementary rations. 


Methods 


i Length of 
| glazing period 
days 


Supplementary food per head 
and per day 


Grass only . 

Grass + maize . 

Grass -f colic>11 seed cake .... 
Grass 4- maize -f- cotlon seed, or lin¬ 
seed, cake. 


150 

210 

210 

210 


Gra^s for 210 days followed by maize 

l'o r the last 9 o days. . 210 

.Grass for 210 days followed by maize 
4- cottonseed, or linseed, cake for 
the last 90 days. . j 210 


Maize | 5 ka. to 5-4 kg ' 

Cake 1.1 kg to 1 8 kg. 

Maize 3 0 kg. to 4.5 kg. 4 - cottonseed, 
or linseed cake. 0.5 kg to 0.9 kg. 

Maize 5.4 kg. to 6 8 kg 


Maize 4. 5. kg. to 4-1 kg. 4- cot¬ 
tonseed, or linsted, cake 0 7 kg 
to 1.4 kg 


IV. — Cattle feeding investigations. — This Circular gives a very 
good account of the results obtained by 5 different experiments. 

During the first experiment of which the object was the maximum 
economical utilisation of silage in fattening baby beef, lasted 207 days. 
Two different rations were fed, one containing much silaged forage and a 
small quantity of grains, and the other little silaged forage and a large 
amount of grains, hots 3 — 4 — 5 — 6 (each of 10 head) consumed 
respectively an average daily ration per head of 3.4 — 9.3 — 5.3 — 6.2 
kg. of cane silage ; the 5th lot received in addition 0.8, kg. molasses 
per head and per day. Lots 3 and 4 were fed no maize during the first 
120 days of the experiment. The addition of 0.9 kg. of lucerne hay 
per head daily increased the gains of lots 3 and 5 132 gms. a day, re¬ 
duced the cost of live weight gain 55 cents per 100 and added 50 cents 
per 100 to the selling price of the steers in lot 3. The addition of molasses 
increased the daily gain in live weight and improved the general appear¬ 
ance of the calves in lot 5, but also increased the cost of the gains and 
apparently reduced the selling price compared to lot 4. 

In the second experiment, ordinary mature steers were fattened 
versus good quality mature steers for 178 days ; both lots were given the 
same ration, cane silage + lucerne hay + cottonseed meal 4 - shell¬ 
ed maize. 

The ordinary cattle were big, rough, coarse, plain-headed animals 
uneven in size and conformation. The good quality cattle were smooth, 
well made steers with good heads, even in size and conformation. The 
daily gains were practically the same in both lots, but the quality steers 
required slightly less feed to produce 50 kg. gain and showed a slightly 
higher dressing percentage. 

The results of this experiment do not indicate that scrub cattle should 
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be produced, but show that the big, heavy-boned, broad-backed individual 
makes the greatest and most economical gains, whereas the small fine- 
boned, tidy animal makes a good-looking fat steer but is expensive 
and does not fetch a sufficiently high price to compensate for the 
extra cost. 

In the third experiment, the rival merits of silage versus lucerne hay 
for the development of stock cattle were compared. It was found that 
steers over 2 years of,age if wintered on silage made very satisfactory 
gains when placed on pasture the following summer. 

The fourth experiment deals with the relative feeding value of differ¬ 
ent kinds of maize silage viz., 1) maize harvested and silaged when in 
dent stage of maturity ; 2) maize cut and silaged 6 weeks later when quite 
ripe ; 3) maize stover cut at the same time as 2. 

The maize cut in the dent stage produced 9.47 tons of silage per acre, 
of which 2.89 tons were dry matter, whereas the maize cut when fully 
mature, only produced 4.47 tons of silage of which 1.88 tons were dry 
matter. 

These results show 7 that silage made from maize cut in the dent stage 
has considerably more feed value per acre than maize cut when fully ma¬ 
ture, one acre in the dent stage producing 330 kg, gain conrpared to 200 
kg. gain per acre from silage made of maize cut in the fully mature stage. 

The fifth experiment was made to determine the relative feeding value 
of the grain of fulty mature maize in silage and the grain of maize that has 
been husked, shelled, and fed dry. The test indicates that silage from 
mature maize has a greater feeding value (i2'% higher), as shown by 
gains in live weight, than shelled maize grain. 

V. — Connection between the amount oe the ration and the 
MAINTENANCE REQUIREMENTS OE CATTLE (i). — Messrs. MUMEORD, Ho 
gan and Salmon have determined the amount of net energy required for 
maintenance, basing their estimate on the food consumed and gains 
made by 10 steers used in the experiments carried out at the Missouri Agri¬ 
cultural Experiment Station. 

The animals used in the experiment were divided, while still calves, 
into three lots, each being kept on a different plane of nutrition. Lot 1 
was able to grow rapidly, but did not fatten; lot 2 fed less than lot 1 gained 
about 225 gm. per head and per day, while lot 3 which received still less 
food, only gained about 150 gm. per head and per day. 

The concentrates fed were whole maize meal, wheat bran and linseed 
cake (6:3:1); the bulky forage being usually lucerne hay and straw (3:3) ; 
a little milk was also given to the calves. 

The maintenance requirements were determined during the summer 
in successive periods usually lasting 180 days. The energy gain and loss 
due to alterations in weight were reckoned from the data summarised 
in Table TV. 


(1) See R. Mar. 1 932, No. 2S0. (Ed.) 
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Table IV. — Net energy required for maintenance hy the cattle 
and transformed into live weight. 









Energy consumed 


Energy required for i kg. increase 


daily for maint- 

Increase 

In 


in live weight at different ages 


euance per 1000 
kg. of live weight 


(in thousandths of calories) 


(iu thousandths 
of Calories ») 

weight 

to 

s 

§ 

C/1 

3 

a 

1 

C/1 

A 

1 
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a 

0 

S 
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1 

1 
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ns 

2 £ 
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M 
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-i" 

Vi 
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00 

N 


t a s 


c3 

la 

la 

•+J 

cd 

ta 

03 

fi 8 

o- a 

Rapid without fatten- 





1 




ing. 

2.112 

2.413 

3-879 

4.860 

5-525 

6.63 

12.206 

12.709 

About 225 gm. per day 

2.IT2 

2-338 

2.566 

3.116 

3 392 

3-89 

9.912 

10.760 

About 150 gm. per day 

1-843 

2.086 

2-333 

2-433 

3269 

3-65 

8.464 

_ 

9742 


The maintenance energy required was calculated in two ways: 
1) from the consumption of dry matter ; 2) from the consumption of di¬ 
gestible organic matter (Armsby-Frxes) method (1); the authors consider 
the latter slightly the more exact. 

The digestion coefficients used were taken from the results of the di¬ 
gestion experiments carried out at the Missouri Experiment Station, and 
the amount of energy necessary for the maintenance of each 1000 kg. 
of live-weight was calculated on the assumption of its being 5 / 8 of the live 
weight, according to the results obtained by Moulton (2). 

The data summarised in Table IV show the strict connection between 
the amount of net energ}?- consumed and the maintenance requirements. 
Taking at 100 the amount of energy consumed by lot 1 per 1000 kg. of live 
weight, the net energy consumed is 84.4 % in lot 2, and 76.3 % in lot 3, 
if calculated according to the Armsby-Fries method, and 81 and 69.3 % 
M estimated from the quantity of dry matter ingested. 

There appears to be no connection between the age of the animal 
and the amount of energy required for its maintenance. 

VI. — The physiological significance of the law of growth 

COST AS FORMULATED FOR CATTLE BY MESSRS. GOUIN AND ANDOUARD. 
Gouin and Andouard’s law is based on the hypothetical existence of 
a connection between the growth cost on the one hand, and the daily increase 


(1) Armsby, II. P. and Fries, J. A. Net Energy Values for Ruminants, Pennsylvania 
Agricultural Experiment Station Bulletin, 141, 1916; summarised in R. March 1917, No. 258. 

(2) Moulton, C. R., The Availability of the Energy of Food for Growth, Journal of Bio* 
logical Chemistry, Vol. 31, No. 2, pp, 389-394 ; summarised in R. April 1918, No. 411. {Ed.) 
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in live weight of the animal on the other; this correlation is supposed to be 
independent of the age of the animal. 

Of the two portions making tip the ration of an animal which is not yet 
adult, the maintenance ration is clearly proportionate to the surface S of 
the individual (being connected with the weight P by a relation in the form 
of S = K X P 2 / 3 ); the production or growth ration depends on the daily 
gain g and the weight P according to the formule C = K l X g X P. 

If the values of P and are estimated in kilogrammes it is enough, 
in order to obtain the growth ration in terms of starch units, to multiply 
their product by the constant factor 0.005. 

Leroy, the Head of the Stock-breeding work of the National Agri¬ 
cultural Institute of Paris, compared the findings by this law with the 
results of the most recent researches on the growth of animal organisms 
and states that the two series of results were very nearly the same. 

In order to carry out this comparison he adopted the following 
procedure. 

The value of the growth ration is probably in close relation to the daily 
fixation of energy in the animal's body and this amount of energy corres¬ 
ponds to the heat produced by the combustion of the nitrogenous and 
fatty substances accumulated every day by the organism. In order to 
obtain a preliminary approximation it therefore seems permissible to take 
together the energy value of the growth ration and the energy represented 
by the growth constituents. 

The heat generated by the combustion of the substances fixed in the 
bodies of animals as a result of growth varies considerably with the age of 
the individual. The tissues of adult animals are much richer in dry sub¬ 
stances and fat than the tissues of young animals. 

As equal weights of fat contain 2.2 times more energy than is contain¬ 
ed in the other growth materials, equal weights of the tissues formed dur¬ 
ing the first months of life represent a lower energy gain than the tissues 
formed later. 

A curve could be drawn representing, in function of time, the varia¬ 
tions in the energy fixed per kg. of increase in weight in the case of rumi¬ 
nants. As the data for constructing it are too scanty it seems logical to 
merge the curve, at all events for ages between five months and two years, 
into a straight line and to assume that the increase in energy per kg. of 
growth during the corresponding period is a linear function of the time. 

The equation of the straight line has the form — - 4- bt, a and b 

a 

being the coefficient constants. 

If C represents the energy gain per kg. expressed as starch units and t is 
the age of the animal in days, the equation of the straight line is as follows : 

C = 0.9 -f 0.00 28 t. 

According to this equation, a two-year-old calf which daily gains 
0.800 kg. increases its energy supply by 

(0.9 + 0.0028 x 360) x 0.8 = 1.54 starch units. 

PM] 
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It must therefore be able to obtain this amount of energy from its 
daily ration in addition to satisfying its maintenance needs. 

On the other hand, when young cattle are systematically fed, their 
daily live-weight gain may be regarded as practically constant and some¬ 
where between 0.5 and 1 kg. according to the early or late maturity oi 
the breed to which the animal belongs. The constancy of this gain makes 
it possible to calculate the live weight P of the animal at any age 2 by 
means of the formula P = p +■ gt, in which p is the weight of the calf 
at birth. 


The relation—7—=- or 

g + P 


energy value of growth ration 
live weight -{- daily gain 


can therefore be expressed by the equation : 

C ___ (0.9 + 0.0028^) x g ___ 0.9 + 0.00282 
g x P ~~ (p + g t) X g P + & 


In animals of rapid growth, this relation can be considered as indepen¬ 
dent of the time 2, and equal to the constant 0.005. 

0,9 + 0,0028 t 

If in the expression — - the successive values 1 kg. ; 

P + gt 

0.9 kg.; 0.8 kg.; 0.7 kg. are given to g, and on the other hand, the 
values 200 ; 300; 400 ; 500 ; 600 days are subtracted from the time t ; 
and if we further suppose that the weight of the calf at birth was 


40 kg. the values of the relation 


C 

gxp 


given in Table V. are 


obtained. 

It is to be expected that there will be large deviations between the 
calculated and the real figures. Early maturity^ for instance, may alter 
the results. 


Table V. — Values of the Relation - - - 

gxp 


Values 

Values o£ g. 

of t days 

I kg* | 

0,9kg. | 

0,8kg- 

| o, 7 fc S 

200 

O.OO61 

0.0066 

| 

0.0073 

0.0081 

300 

O.OO51 

0.0056 

0.0062 

0.0069 

400 

O.OO46 

0.0050 

O.OO56 

O.OO63 

500 

O.OO43 

O.OO47 

O.OO52 

0.0059 

600 

O.OO40 

O.OO44 

0.0049 

O.OO56 


The author compares the data of Gouin and Andouard with those 
obtained by Kellner and by T. L. Haecker {University of Minnesota 
Agricultural Experiment Station Bulletin 156, 1916) (see Table VI), and 
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expresses bis opinion that the forecasts made according to Keelnbi^s’ 
rules are manifestly too high, at all events during the first year of growth. 


Table VI. -4 Comparison of the values obtained respectively 
by Gouin and Amdouard, Kellner, Haeckbr. 


Age 

of 

animal 
in days 

Weight 

in 

kg. 

Daily gain 

in kg. 

Exped 

According to 
GotriN 

and Andouakd 
C * K 1 x g x P 

:ed value of growth 

According to the 
formula 

C -a (0,9+0,0028 q g 

ration 

According to 
Kellner 

Growth ration 

actually fed 

: 



Starch-units 

Starch-units 

Starch-units | 

Starch-units 

218 

204 

0.750 

O.77 

' i -*3 

1.68 

1 29 

280 

249 

O.750 

o *94 

1.26 

I-*? 

1.22 

23S 

294 

O.750 

1.10 

1.39 

1.87 

1.40 

400 

340 

0.750 

1.28 

I. 5 I 

1.8 8 

1.99 


F. D. 


851 - Butter-Fat Percentage of Cow’s Milk Increased for Two Days by Partial 
Milking. — Regan, W. M. and Mead, S. W. (Dairy Department, New Jersey Agri¬ 
cultural Experiment Station, New Brunswick), in Journal of Dairy Science , Vol. IV, 
No. 6, pp. 495-509. Baltimore, November, 1921. 

In the supervision of advanced registry tests, it is required that cows 
be milked dry at the milking preceding the test period. This entails 
considerable loss of time and expense and the question has arisen as to 
the necessity for the operation. 

The author carried out some experiments with Holstein, Jersey’ 
and Ayrshire cows. The animals were milked dry twice daily for 6 days; 
on the 7th day only half the milk was drawn, and during the 4 subse¬ 
quent milkings, the cows were again milked dry’. 

Samples were taken at each milking and tested, for butter-fat. It 
was found possible to increase the percentage of butter-fat in milk dur¬ 
ing a period of 2 days by leaving half the milk in the udder during the 
milking prior to the two-day period. Although the average increase 
in butter-fat was only 0.27 °/ 0 the data collected seem to show that it 
is possible to obtain an increase of over 0.5 per cent by leaving a certain 
amount of milk in the udder, but if too much is left, the contrary ef¬ 
fect is produced. The highest fat percentage was not always reached 
at the milking following the partial milking ; it was only attained in 12 out 
of the 27 trials. As there was an average increase of only 0.766 lb. 
of milk for the two days following the partial milking, the practice of 
leaving part of the milk in the udder could not be detected by a study 
of the cow's milk record. 

The data collected in this experiment show that a preliminary milk¬ 
ing is necessary" as a measure for safe-guarding the accuracy of advanced 
registry testing. 


(> 5 #- 85 1] 
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852 - Effect of Temperature on the Fat Percentage of Milk, — Ragsdale, q. c., and 
Brody, S. (University of Missouri, Columbia), in Journal of Dairy Science , Vol. V, 
No. 2, pp 212-215. Baltimore, March 1922. 

It is well-known that a correlation exists between the season of the 
3^ear and the fat content of milk, which is lowest in summer and highest 
in winter. Hecexes states that this variation is found in the case of 
cows fed the same rations and in the same period of lactation ; it there¬ 
fore appears to depend directly on differences in temperature. 

The authors carried out an experimental test which proved the cor¬ 
rectness of this hypothesis. All other factors being equal, and within 
the limits of the experiment (from —3 0 C to +21 0 C), the fat content 
of milk is highest when the temperature is lowest. - F. D. 

S53 - The Zebu of Madagascar regarded as a Meat Producer. — Chretien, m. (Veteri- 
naire aide-major de 1 Classe, Charge de la surveillance de 1 ’usine de la Montague 
d’Ambre [1919-1919]}> in Revue de Zottechnie , No. 5, pp. 395-409. Baris, Feb. 15 1922. 
The author begins with a description of the shape and the met¬ 
hod of rearing the Zebu cattle of Madagascar, and the enumeration of the 
diseases which he has observed during the lifetime of the animal and of 
its external parasites (1). Although this animal is generally good-tem¬ 
pered, it is not wise to handle it, hence it must be judged exclusively by 
sight. The author indicates the shape which should be looked for in 
a good meat-producing animal. 

Examining after slaughter the characters of the meat of “ herbi- 
verous animals ”, the first thing that strikes one in the almost entire 
absence of covering fat. The hump is formed of fatty tissue in the mid¬ 
dle of which are buried scanty muscular fibres. The fat of the splanchnic 
cavities is much less abundant than that in cattle of French races, even 
of poor quality. In the thoracic cavity the amount of the fatty masses 
of the mediastine and of the apex of the heart is insignificant. That 
fat is generally of a very faintly yellowish white. When cut up the va¬ 
rious muscular sections appear of a plain shining red. But the muscu¬ 
lar juice seems scanty ; the grain of the muscle lacks fineness and the 
" mottled ” appearance so much prized in French race's is never found. 
The fat seems to be almost exclusively accumulated in the hump. 

Deteriorations of the muscuear tissue. — The author has nev¬ 
er noticed meat of the “ feverish ” or “ fever of fatigue ” type, nor of 
" hydrohemia ”. The muscle was always quite red. On the other hand, 
local injuries were common and often necessitated large “ picking oitt 
1 Diseases noticed after slaughter. — These are very few. A few 
cases of local pleurisy in the thoracic cavity and localised abcesses ; some 
in the region of the scrotum- and consequent on castration, others in 
shoulder parts or on the withers. The other diseases noted and having 


(i) See R. Jan. 1919? PP* 1-12. Article by M. George CarlE, Stock Breeding in Mada¬ 
gascar, and R. Dec. 1921, No. 1252. (Ed.) 
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no appreciable effect on the general state of the animals were due to the 
following parasites. 

Echinococcus : — in the liver, very rare. 

Filaria of the peritoneum - fairly frequent. 

Periligamentous and peritendineons onchoceres ( sucking-worms) of the 
conjunctiva : — in all the animals. 

Out of 108 037 animals examined the author only noticed two cases 
of tuberculosis. But this disease is much more frequent in the breeding 
places in the centre and south. 

Yield. — It varies little and may be estimated at from 48 to 52 %. 
The proportion between the weight of the fore and hind quarters is al¬ 
ways greater than unity, inversely to that which is the case with improved 
races. From the 2nd August 1914 to the 31st December 1916 the average 
net weight calculated on 48072 animals was 159'kg. From January 
1917 to August 1919, the monthly variations in the average net weight 
varied between 135 and 155 kg. 

Utilisation of the zebu ox of Madagascar for making canned- 
meat. — The yield for making the French preserve called “ spiced beef ” 
varies from 212 to 236. This figure indicates the quantity of dressed meat 
necessary for making one kilogramme of preserve including fat and broth. 
This yield is practically the same as that of French oxen. The author 
adds that the native staff use all necessary cleanliness in the making of 
the preserves. 

Conclusions. — Although of small size and weight, the zebu ox 
of Madagascar was valuable during the war, and supplied a satisfactory 
canned meat. The zebu ox may therefore be recommended for breeding 
purposes with a view to improvement of the race. The author indicates 
the measures to be taken and concludes that the native should not be 
relied on, but that the grant to colonists of large concessions in the regions 
where there are water holes would enable good results to be obtained. 

F. S. 

854 - Notes for a History of the French Breed of Sheep of La Charmoise. — Lapland, 

M. and GarnIer, A., in Revue de Zovtcchnie, No. 5, pp 447-462. Paris, Feb 15, 1922. 

Malingi£ bought in 1835 the farm of Ta Charmoise, at Pontlevov 
(Toir-et-Cher), and a flock of Kent sheep of pure breed and particularly 
well shaped. He then decided to found a race by making the following 
crossing: Kent or New Kent x ewe of mixed blood having in approximately 
equal proportions Solognot, Berrichon, Taurangeau and Merino blood. 
He obtained a well shaped offspring which presented within a very short 
time an absolute fixity of characters. 

Such is the history of the Charmoise breed. 

The question of the real existence of the Charmoise breed arises. Sanson 
has definitely proved that the Charmoise was not a separate breed while 
Baron has substantiated a contrary opinion. The authors think that the 
differences of opinion depend mainly on the understanding of what a 
breed is. As proof the3 T mention the question of pigmentation. There 
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is a tendenc3 r at the present time to suppress pigmentation, but it is her¬ 
editary, and when Maeingie: established the Charmoise breed the con¬ 
stituent races were all slightly pigmented. Nor is it either useful or im¬ 
portant that the Charmoise breed should be depigmented, for this 
question does not affect the meat. 'However, if the pure breed is to be 
at all times what it ought to be, it is certain that it changes continually ; 
and, for the sheep of the Charmoise race, the causes of variation from 
type are : — i) a natural geological cause ; 2) artificial causes: — selec¬ 
tion and crossing. 

In 1919, the estate of Vaulx-de-Cernay in the neighbourhood Of 
Paris bought a lot of about 120 sheep (ewes, tegs, lambs and rams). 

In 1920, more than 65 % were eliminated and only 41 ewes were 
retained. On January 26, 1921, the estate acquired from M. Th. 
Vaieeant of Guelis his flock of pure Charmoise race. This flock had 
been purchased in 1859 from M. Ch. Maeingie, and was one of two lots 
which constituted, on the death of M. Maeingie: senior, the founders 
of the Charmoise breed. It is on these two flocks, one bought in 1919 
and the other in 1921, that the authors have made their observations. 
They first of all made an ocular examination of the type of Charmoise 
sheep in the group at Vaulx-de-Cernay and in the group coming from 
M. Vaieeant of Guelis, and afterwards a detailed examination in the 
course of which they passed successively in review the cephalic type, 
the pigmentation, the weights and the measurements. They concluded 
that it is quite remarkable to see how much the characters have remained 
alike after 70 years, in groups having the same origin ; that the Char¬ 
moise breed is as homogeneous and as pure as any other; and that some 
evolution of the types is a necessity and is of general occurrence. F. S. 

<855 - Sheep of Catalonia, Spain. — Casabosch, D , in El Cultivndor Mode?no, Vol. XXI, 

No. 3, pp. 3-4, figs. 2. Barcelona, March 1922. 

According to the writer there remain now in Spain very few flocks 
in which crossing with some foreign ram (Leicester, Cheviot, etc.) has not 
been tried, which is unfortunate, as the country possesses the founders of 
the renowned Merino race, which has been used for improving breeds in 
so many countries and has given rise to the fine and numerous sheep 
of South America. In Catalonia the sheep are of three principal races : 
— " Valle de Ribas ”, “ Sagarrenca ”, and " Pallars ” or Catalonian'pro¬ 
perly so called. This latter has its centre in the country of Pallars ; 
it is hornless (with the exception of a few horned individuals); the head 
is straight in profile ; the fleece white marked with black on the head, 
especially round the eyes ; the head, legs and belly are not covered with 
wool, which is fairly open, heavy, excellent for making mattresses, very 
much in request for cloth, its staple being fine, long, undulating, soft, 
without coarse hairs, and of regular diameter ; this race is a good milk 
producer, as for 2 months after weaning half a litre of milk per day is 
obtained. The second show of rams of the Catalonian race took place 
recently at Valle di Aneo. 4 The prize winners (all of the Pallars race) 



gave the following measurements: — average height 77 cm. length 116 cm. 
thoracic girth 98 cm. breadth between the haunches 24 cm. The purchase 
of the wool is made by monopolists, by weight without any classifica¬ 
tion ; the author urges that at the Shows the classification of wool should 
be taught to breeders, and that they should arrange to have it applied. 

F. D. 

856 - Romney Marsh Sheep in New Zealand. — Matthews, a., in the Paste nil Review, 
Yol XXX T , No. 12, pp. 063-965. Melbourne, December 1931. 

The typical Romney Marsh sheep is hornless, well-covered with 
wool, broad and flat between the ears, which are large and thick and 
covered with fine hair or down. The muzzle is full and not too white in 
the ewes, and broad and masculine in the rams ; the eyes are large, bright 
and prominent ; the nose is coal-black ; the neck strong and thick and 
well-planted on the shoulders, which are broad and level with the back. 
Relatively high shoulders are characteristic of bad travellers. The 
chest is large and deep ; the back straight; the loins wide and flat; the 
ribs well-sprung and giving a round appearance to the body ; the rump 
is wide, long and well-rounded ; the thighs well set down and developed. 
The tail ought to be set almost level with the chin, as ewes with low 
set tails are often bad breeders ; legs should be short with big bones and 
the trotters large and black. The fleece should be close, not tangled and 
as uniform as possible in quality from head to tail; the wool long and 
crimped, lustrous and soft and easily combed ; it should be free from 
patches of white hair which are hard and brittle and cause difficulties 
in woollen manufactures. A clean, pink coloured skin is an indication 
of good health and constitution. 

The sheep of this breed are very prolific and are able to thrive from 
sea-level up to an altitude of 5 000 to 6 000 feet. They were introduced 
into New Zealand in 1853 from Kent and the purity of the breed has 
been maintained by fresh importations from the Home Country. 

The first flock book for New Zealand was published in 1895 and re¬ 
corded 51 Romney Marsh Flocks. Since then there has been a steady 
increase in numbers and in 1920 the Flock Book records a total of 139 47O' 
head of this breed out of a total of 287 000 for all breeds (1). There has 
also been a great improvement in quality and New Zealand Romney 
Marsh sheep compare very favourably with those raised in England. 
The local breeders have always been careful in selection until they have 
in course of time produced some of the finest examples of the breed, carry¬ 
ing wool wherever it is possible to grow. Moreover the wool is so compar¬ 
atively soft that Romney Marsh sheep are used for crossing with Lin¬ 
colns to tone down the harshness of the Lincoln wool. 

Before the Great War the export of Romney Marsh sheep was on 
a fairly large scale, mostly to North and South America ; this was in¬ 
terrupted by the outbreak of hostilities but has been resumed and 

(1) The predominance of this breed is especially noticeable in the Noith Island; — 
8S967 Romney marsh sheep out of 133846. ' 
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must grow considerably, not only on account of the intrinsic value of 
the breed but also because the number of sheep raised in New Zealand 
so far exceeds local requirements. E. F. 

S57 - The Present Condition of Merino Sheep Breeding in Australia. — i. The 

Word’s lyive Slock, The Pastern 1 Review, Vol. XXXI, No. ro, p. 7S4. Melbourne, 

October i 05 i.—IT. Abbott, W K., The World’s Supply of Merino Sheep, Jhuiem$ 

Vol. XXXI, No. 12, pp. 964-96S. Melbourne, December 1021. 

In 1891, Australia possessed 106 million sheep, of which over 100 mil¬ 
lion belonged to the Merino breed ; before the War, the number had fal¬ 
len to 83 046 000, and in 1920, there were but 73 002 000 sheep including 
only 50 million Merinoes. Thus, within the short period of about 30 years, 
the stock had decreased 50 %, in spite of the fact that from 1891 to the 
present day, many million acres have been laid down to pasture, while 
enormous sums have been expended on the improvement of already- 
existing pastures. This great reduction in the flocks has been concealed 
to a certain extent by the rapid rise in the price of wool which has kept 
up the export returns. 

In the author's opinion, the diminution in the number of sheep is 
due to two main causes : 1) the serious increase in rabbits ; 2) the attacks 
of the blue fly (Callifhora spp.) (1), an insect to which Merino Sheep are 
more susceptible than any other breed. 

The author severely criticises the Rabbit Control laws passed by 
the Australian Government and asserts that on a property where the poi¬ 
sons have been continually spread for 10 to 15 years, all the small car¬ 
nivora and insectivorous birds have been destroyed, thus leaving the 
field clear for the invasion of rabbits and the blue fly. ' E. F. 

858 - The Effect of Food upon the Fat Content of Goat’s Milk. — Sheey, e. j., in The 

Scientific Pioceedings of the Royal Dublin Society , Vol. XVI, Nos. 35-39, PP- 478-^88, 

diagrams 3, bibliography of 11 works. Dublin, 1922. 

The author attributes the contradictory results obtained by his 
various predecessors who have experimentally studied the effect of food 
upon the fat content of milk to the fact that most of the animals were 
in good condition and liberally fed, so that any changes due to alteration 
in diet were difficult to detect. Moreover, as one food was substituted 
for another, the part played by the different constituents of the ration 
had also to be taken into account. 

For these reasons, he decided to devote his attention to the question, 
but instead of choosing a cow for his experiments, he took a goat of the 
old Irish breed. After determining the amount of food required to main¬ 
tain the live weight and normal milk yield of the animal, the author 
added various quantities of simple foods such as roots, farinaceous, sub¬ 
stances and soy bean oil and observed their effect upon the fat content of 
the milk. 


fi) See: R. Dec. 1918, No. 1374 {Ed.) 
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The rations fed per head and per day were : 

A) 37 days : hay ad. lib. + mangels 64 kg. + crushed oats, bran and 
brewers' grains 0.68 kg. 

B) 21 days : hay ad. lib. + mangels 4.5 kg. + skim milk powder 0.58 kg. 

C) 24 days : Ration R + 0.21 kg. soy-bean oil. 

D) 11 days : ration C, without the mangels. 

E) 21 days : hay 0.45 kg., turnips 4.5 kg. + oats 0.38 kg. 

F) 20 days : Ration E + 0.23 kg. of soy-bean oil. 

G) 23 days : Ration F + 0.23 kg. of soy-bean oil. 

H) 17 days : hay 0.45 kg. + turnips 4.5 kg. + oats 0.38 kg. 

The passage from ration A to ration B produced no change in the 
quantity of milk, but decreased its fat content. 

The passage from ration C to ration D caused a considerable decrease 
both in the amount of milk and in its fat content. 

The passage from ration E to ration F caused no change in the 
amount of milk, but the fat content was increased. 

The passage from ration F to ration G did not alter the milk yield, 
but increased the fat content. 

The passage from ration G to ration H produced no change in the 
amount of milk, but reduced the fat content. 

The same results were obtained with all three goats used in the ex¬ 
periment. 

It might be assumed therefore that in the case of the goat, a con¬ 
siderable reduction of the ration may cause a lowering of the fat content 
of the milk. 

In order to obtain an increase in the percentage, and total amount 
of fat in milk, starch, fatty substances and protein can be substituted 
for one another ; when the minimum of protein is to be given, equal quan¬ 
tities of starch and of casein can be interchanged 

Foods added to the ration gradually lose their effect in increasing 
the fat percentage of the milk as the fat content approaches its maximum, 
but there is a progressive rise in the live-weight, or milk yield, or even 
of both together. F. D. 

859 - 6t Large Black” Pigs in Italy.— 1. Iya razza I/arge Black, L’Indmtnu Uittiera e 
zootecmca, Vol. XX,No. 5. pp. 57-59, fig- 1 Reggio-Emilia, Hay 1922. — II. Fracanzani, 
G. A., II uiaiale l,arge Black, in Allevamcnii, Vol. Ill, 5th. part, pp. 163-16.4, tig, 1. Pa¬ 
lermo, 10 May 1922. — III. BoNDOtf, C., 1*3 suinicultura I. Stanga cli Grotta d’Adcla* 
in II Coltivatoje , Vol. I^XVlII, No. 11, pp. 342-345, figs. 4 ; No. 12, pp. 371.-376, figs. 2 
Casale Moaferpto, 20 and 30 Apr. 1922. 

I. — Two new races of pigs are at present recommended in Italy 
(or mixed rearing “ semibrado ” (for keeping in styes alternating with 
free pasture) : — the English ff Large Black ” and the American " Po¬ 
land China The former which is obtained in the South of England by 
crossing the local breed with the Chinese pig and with the Caserta breed, 
has shown, on the whole, greater hardiness and precocity than the York¬ 
shire ; it is better suited to pasturage and more resistant to heat. Its 
offspring, however, does not always reach the weight of the Yorkshire. 
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The most important breeding centre of this race in Italy is in the 
zone of Reggio Emilia, where conditions are very favourable, and it is 
possible to utilise the by-products of the cheese industry^ which is so 
important in the district ; the pigs which are slaughtered attain the enor¬ 
mous weight of 2 qx. to 2 qx:. 'In the provinces of Bologna and Forli, 
pigs are killed over 2 and even 3 qx in weight. Often these heavy weights, 
are given by crosses of Yorkshire with the Romagno or with the Tuscan. 
If the production of great weight is aimed at, the Berkshire does not 
meet with much favour as it produced smaller pigs. 

But the Large Black can give the same weights as the Yorkshire, 
and has also the advantages mentioned above ; it therefore seems per¬ 
fectly justifiable to recommend its diffusion. Meanwhile, in the Royal 
Depot of animal improvers at Reggio Emilia, Large Black boars have 
been introduced and it has been noted that they are very suitable for giv¬ 
ing fresh blood to the descendants of degenerated Yorkshire sow c , se¬ 
veral breedeis have made use of them for industrial crossing in the first 
generation with the Yorkshire. 

At the Royal Depot at Reggio Emilia, the following facts have been 
ascertained . — a Large Black sow of 2 34 years gave birth to a liiter of 
6 ; she sucked 5 of them ; they had at birth a weight of 2.5 kg; 30 days 
later, 8.18 kg. ; in 60 day»s 15.7 kg.; in 90 days, 28.7 kg.; the same sow, 
at the age of 2 years, gave birth to a litter of 8 ; she suckled 7, the weights 
of which were : — at birth, at 30, at 60, at 90 day's, respectively 
2.7 kg.; 8.0 kg.; 26.5 kg.; a Large White sow of 1 34 years gave birth 
to a litter of 6, she suckled 5 of them; the weights — at their birth — 
at 30, 60, 90 days, were respectively, 2.3 kg.; 9.0 kg.; 19.0 kg.; 29.0 kg. ; 
the same sow at the age of 2 years produced a litter of 8, all of 
which she suckled; their weights — at birth, at 30, at 60 days 
were, respectively, 2.03 kg.; 7.7 kg.; 16.1 kg.; a Large Black x Large 
White sow of 2 y 2 years produced a litter of 12; she suckled 11 of them; 
their weights — at birth, at 30, 60, 90 days were respectively, 2.x kg.; 
7.3 kg.; 14 o kg.; 24.0 kg. 

The data relating to the weights of the breeding animals of both 
sexes and of the two races at the age of 3 to 11 months show that on the 
whole they are about equal. 

II. — Dr. Fracanzant, in rearing the Large Black, has noted that 
it stands heat and is fairly resistant to humidity, provided it is not too 
prolonged, and as compared with the Yorkshire, it is less exacting as 
to food and housing ; it is hardier and the flesh ha? more flavour. One 
of his boars, purchased from the Stanga breeding establishment, weighed 
418 kg and had the following measurements : — length 1.92 m.; height 
of the forequarters 0.94 m.; of the hindquarters 0.96 m,; thoracic girth 
1.68 m. 

The sow gives plenty of milk, is very docile and gives good results 
even when reared in preference on pasture ; she can be fed on good lu¬ 
cerne hay chopped, or still better on clover ; and benefits very much 
from a certain amount of oil-cake in the clover months. 
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In a breeding station at Poito Recanati (Province of Pesaro), for 
animals kept at pasture supplemented by concentrates, the weights of 
145 to 185 kg. — 233 — 286 — 329 — 319 to 351 kg. were obtained res¬ 
pectively at the age of 9 — 13 — 16 — 19 — 23 months. 

III. — Description of a large Establishment for breeding pigs estab¬ 
lished at Grotta rVAdda (province of Cremona) by Marquis Idelfonso 
Stanga (i) and specialised for the production of breeding animals of 
pure race. 

During the fine weather, the animals are often kept on pasture ; 
the basic ration consists of maize meal, chopped lucerne (obtained with 
the Smattey chopping machine, " tankage ” (meal of meat, blood or 
fish) to whi( h a mixture of mineral substances is added. When in win¬ 
ter the pigs cannot enjoy pasture, they are given marcita. 

At present three races . — Large Black, Poland China, Chester White 
are mainly being bred. 

The Large Black race is gradually replacing the Large White, es¬ 
pecially in Central and Southern Italy, for it is more vigorous, more suited 
to “ semibrado ” rearing, and responds better to the requirements of the 
market for the qualities of its flesh. The Poland China was imported 
for the first time directly from the United States into Italy by the Mar¬ 
quis Stanga in .the autumn of 1920, and the Chester White in the summer 
of 1921. These two races are also very vigorous and with suitable treat¬ 
ment, can give a high yield. 

The crosses Large White x Large Black have been very successful 
with customers. 

The Establishment also breeds on a smaller scale the Large White, 
Berkshire and Gloucester Old Spot races. 

F. D. 

860 - Remarkable Specimens of Pigs of the Iberian Breed, in Spain. — La Industrie* 

pecuaria, Vol. XXIII, No. 724, pp. 101-103, figs. 4. Madrid, March rp22. 

The heavy weight reached by pigs of the Iberian breed, raised on 
pasture and fattened by feeding with acorns in the district of Jaburgo, 
Sierra Morena (Spain), is reported. 

Pigs of 2 years old, and even less, gave an average live weight of 
,230 kg. and animals of about 3 years old gave an average live weight 
of 368 kg. 

One specimen in the latter group had the following measurements : — 
length 1.85 m.; thoracic girth 2.22 m.; height at withers 1.16 m.; width 
of the quarter 0,57 m. 

These results show to what degree the Iberian breed can be perfect¬ 
ed : it is a race remarkable for its hardiness and the choiceness of the 
meat and lard which it produces. 

F. D. 


(i) See: — Marcliese T. Stanga, Suinieultura pratua, Milan, Boepli, 1915. (Ed.) 
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S61 - The Effect of Breeding on Immature Sows. — 1. Mumford, k. b., The Effect or. 

Growth of Breeding Immature Animals, in University of Missouri, College of Agriculture, 

Agrtviiltural Experiment Station , Research Bulletin 45, 37 pp., diagrams 12, bibliography 
of 8 works. — II. Idem, The Effect of Lactation on Young Sows, in The Breeder *s Ga¬ 
zette, Vol. hXXXI, No. 7, p. 217. Chicago, February 16, 1922. 

I and II. — The following facts have been observed by the author 
during the course of a long series of experimental researches : 

Although gestation does not retard growth in sows, lactation hinders 
development, for however liberal the food supply, it is all used in the pro¬ 
duction of milk, and at the end of the lactation period, the sow is found 
to have lost considerably in weight and to some extent in height and length 
of body. A young sow of the same age, but not suckling pigs increases 
in weight and size during the same period of time. 

This arrest and therefore retardation of development is not, how¬ 
ever, permanent, for the rate of growth between two successive lactation 
periods is greater than in the case of young unfertilised sows. The com¬ 
pensation is only partial, for it has been found by careful measurement 
that if a sow is fertilised at the first heat period and produces two litters 
a year while she is growing, she will be actually smaller at full maturity 
than an animal that is not fertilised so early. Further she will not reach 
full maturity till one year later. 

It should, however, be remarked that the difference in size is never 
sufficient to have any real commercial significance. E. F. 

862 - The Bresse breed. — Voitellier, Ch., in Revue de Zootechnic, No. 7, pp. 703-/00. poultry 

Paris, 15 Apl. 1922. 

The high price of eggs and poultry since the war has certainly been 
the predominant factor in the extension of practical poultry keeping 
which is to be noticed in every part of France. For some reason or other, 
the people who proposed to start or to improve a poultry farm, gave their 
preference to the Bresse breed, and it is a question whether the choice is 
justified. A very marked current of opinion had already set in, in the 
last ten years before the war, in favour of poultry without any superfluous 
attributes, such as tufts, over-developed combs, throats or peculiar¬ 
ities of plumage which are regarded as unfavourable to good maintenance 
or to the good health of the poultry. Everywhere, on farms, any other 
kind of country residence, where a fixed space is allotted to poultry, 
whether relatively large or small for the number of birds, where special¬ 
isation is required and intensive production of eggs indicated, the only 
points to be considered are the real aptitude of the fowls to transform 
their food into eggs, the weight and colour of the eggs, and the conditions 
of the laying. The larger breeds, obliged to consume more up to the 
time when their growth is almost complete and the first egg is laid, 
have for that reason been eliminated as soon as their productivity was 
proved not to be exceptional. Everywhere where there was no local 
breed answering to the conception of the ideal hen from a practical stand¬ 
point, people were led by one inference after another to adopt the Bresse 
breed, and especially the typical black variety. It was blamed for its 

[ 861 - 862 ] 
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small size, but it was also known that its flesh is very delicate. It was 
also noticed that the search for a big fowl was generally a mistake, 
because on the market the fowl of medium or small size, found more 
purchasers and was finally bought at a higher rate per kilogramme. 
However, there was no certainty as to its laying capacity. In adopting 
it, one had onfy a relatively good chance of finding individuals that were 
very good layers. If unsuccessful, one was at any rate in possession of* 
a good breed for table purposes. This was, to sum up, the reasoning 
generally adopted. 

As a matter of fact, the forecast of its laying qualities have been 
partly realised. The large number of fowls of this breed shown at the 
last Grand Palais Show enabled the judges to lay down precisely their 
views regarding external characters. They gave prizes only for fowls 
with combs and gills of fine texture and medium size, with well marked 
pure white ears, *with long bodies, wide and deep behind, with well set 
tails making a decided obtuse angle with the line of the back. 

Grey or white varieties, rather larger in size, possess the original 
qualities of the black and it is quite possible that, if submitted to method¬ 
ical selection, they would quickly give similar results. F. S. 

S63 - A little known South American species of Fowl: — the “ Coiloncas de Are¬ 
tes” Of Chili (Gal/us inauris). — Castello, D. (Piiector of the Royal School of 

Poultry Rearing at Arenys del INJ'ar), in Bassa Corte, Vol. Ill, No. 54.., pp. 1161-1164. 

Molassana (Genoa), June 1922. 

The writer found in Chili a species of fowl which, although very 
old, is unknown to poultry rearers in Europe and North America, and to 
most of those in South America ; according to the description given in 
his report “ Avicultura en las Americas latinas ” presented to the Univer¬ 
sal Congress of Aviculture at the Hague (1921), this species received the 
name of Gallns inauris , that is to say ear-ring or (more accuiately) tufted 
fowl. The birds are characterised by a small crest which has a spher¬ 
oidal tuft of feathers, on both sides, over the ears, and by the complete 
absence of tail, due to the non-existence of the vertebrae of the coccyx. 

The dimensions are normal or slightly less than normal, the plum¬ 
age is very varied (the finest fowls are white or white with red wings) ; 
the eggs have a greenish blue shell, sometime spotted with brown. 

I11 South America these fowls are called “ coiloncas ”, that is to 
say tail-less, or “ de aretes 0 that is to say with tuft, or (combining both 
features), coiloncas de aretes. 

The author and Dr. Btxstos exhibited a selected group of these fowls 
at the Santiago de Chili Show in 1914. 

This species is found not only in Chili, but also in Bolivia, Peru, Co¬ 
lombia and Ecuador ; it is largely kept by Indians. 

Crossed with European breeds, it lays bluish eggs. From several 
historical, philological and zoological sources the author concludes that 
it is a case of a native species derived from a wild race which has now 
disappeared, and differing from the Gallns Bankiva , the original source 
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of the fowls of the American continent, and from breeds imported from 
Europe into America. 


F. D. 


864 - Egg Laying Characteristics of the Hen. — dryden, j. in Oregon Agricultural Col¬ 
lege Expetzment Station, Bulletin 1S0, pp. 1-96, Tables “4, Jigs. 26. Corvallis, Oregon, 
Aug, 1921. 

Results of breeding experiments begun in 1908 with Barred Ply¬ 
mouth Rock and Single Comb White Leghorn pullets. The cross-breds 
known as the Oregon breed gave 201 eggs the first year, Plymouth Rock, 
164 and White Leghorn 183. 

During certain years selection was based on trap-nest records, but 
as a rule laying hens were chosen according pedigree. The annual pro¬ 
duction was increased by removal of unsatisfactory layers but indivi¬ 
dual variation was still evident, ranging from o to more than 300 eggs 
in a year. 

This variation does not appear to be a breed characteristic. The 
highest individual record among the Barred Plymouth Rocks was 308 
and the lowest 3 ; for White Leghorns, 302 and 1 respectively; for Ore- 
gons, 309 and 14. Breeding has apparently no definite effect on decrease 
in variation ; the range between high and low remains almost the same. 

The highest egg record for one 3^ear was 218 for the foundation stock; 
this was increased to 308 for the pedigreed stock. In one case with 17 
super-quality hens (laying 300 eggs or more), a record of 330 eggs was 
secured. 

The hens of high record stock gave a marked increase in production 
over the unselected, poor-laying foundation stock ; high fecundity is 
therefore hereditary. Regardless of any question of prepotency, the 
selection of breeding stock on the basis of high production record is a cer¬ 
tain method of increasing production. 

Certain individual cases showed greater power of transmitting high 
fecundity than others. More satisfactory progress will be made, there¬ 
fore, if only hens and cocks are selected for breeding which are already 
noted tor transmitting this characteristic. The average egg produc¬ 
tion the first laying year was less when the parents were selected from the 
highest produces than in subsequent years, but in certain individual cases 
the production was exceptionally high the first year. 

The best layers continue to maintain the increased egg production ; 
selection gives in reality a higher rate at the end than at the beginning 
of the year. 

The number of eggs laid,during the two most active months, March 
and April, is a fairly accurate basis on which to select good laying hens. 
Late laying in the summer and autumn does not always indicate a good 
layer. 

The highest egg production is obtained in the first year; the follow-, 
ing years there is a decrease. The greatest decrease was with hens with' 
highest first year records ; when the production was very low the first 
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year, there was on an average an increased production in the 
second year. 

There appears to be a correlation between rate of laying and the fat 
content of the eggs. F. D. 

865 - Studies on Bee-Keeping in the United States. — a. demuth, g. s., Swarm con¬ 
trol, in Farmers' Bulletin 119S, United States Department at Auncultnrc, pp. 47. 
Washington, June 1921. — II. Milner, R D. and Demuth, G. S , Heat Production of 
Honeybees in Winter, in U. S Department of Agriculture, Bulletin y8S, 18 pp., diag. 4, 
Decembei 5, 1921 — III. Phillips, E. F., The Occurrence ot Diseases in Adult Bees, 
in U. S. Department ot Asricultme, Department Circulars 218, 16 pp. bibliography of 
23 works, March 1922. 

I. — The Control op Swarming. — The author discusses the fac¬ 
tors contributing to the tendency to swarm and to natural swarming and 
the best means of prevention. He then gives a detailed account of the 
most important measures of swarm prevention viz: 

I) Careful selection of stock in breeding as some strains of bees have 
a stronger tendency to swarm than others. 

2} The use in the spring of brood-chambers and hives large enough 
to hold the maximum amount of brood without crowding. 

3) The use of good worker combs in the brood chamber to ob¬ 
viate a reduction in the available brood-rearing space. 

4) The arrangement of the brood combs so as to avoid placing 
barriers in the way of a free expansion of the brood nest during the spring. 

5) Providing extra space for the bees within the brood chamber 
by wider spacing of combs and a deep space below the frames. 

6) The use of large entrances during the swarming season, espe¬ 
cially when the weather is hot, and in some cases, additional openings 
for# ventilation. 

7) Protection of the hives from the direct rays of the sun by the 
use of shade-boards or double covers, or by painting the hives white, 
especially the cover. 

8) Preventing the building of barriers of sealed honey around the 
brood-nest, or breaking down such barriers if they exist. 

9) Inducing the bees to occupy supers as soon as the honey-flow 
permits during the first half of the season, or when the colony is rapidly 
increasing. 

10) Providing extra combs for the ripening of the nectar, so that 
the field bees can dispose of it as soon as they reach the hive, to prevent 
any stagnation of the activities of the colony. 

II) Removing some of the emerging brood to reduce the num¬ 
ber of emerging bees within the brood-chamber, thus producing a better 
distribution of the bees throughout the hive. 

12) The destruction of the queen-cells, provided they have been 
but recently started. Frequently however when they have been destroyed, 
other cells are immediately formed. 

Finally, as a remedy for swarming, the bee-keeper relieves the con- 
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gestion of bees within the brood-nest by creating conditions comparable 
either to the swarm, or to the parent colony in nature. 

II. — Heat production of bees in winter. — Continuation of 
the researches published in U. S. Department of Agriculture Bulletin, 
93, 1914 (1). 

A small colony on 4 combs having natural honey stores was placed 
in the chamber of a respiration calorimeter and their carbon-dioxide 
production and oxygen consumption were measured for 10 days while 
the temperature of the air surrounding the bees was kept just low enough 
for them to remain clustered. There were 14 thermo-couples distributed 
in the hive in the calorimeter so as to register the temperature of differ¬ 
ent points inside and outside the cluster. The temperatures were read 
every half hour day and night for about 12 days. The readings were 
plotted on charts, and the results thus obtained led to the following con¬ 
clusions. 

In the colony of bees under observation in the respiration chamber, 
the expenditure of energy was reduced to the lowest limit by the main¬ 
tenance of a favourable temperature and the avoidance of all disturbing 
factors. 

In these circumstances, which are rarely found in the apiary, the 
energy developed by the bees as measured by the carbon dioxide and 
water produced and the oxygen consumed was greater according to body- 
weight than that developed by a man engaged in hard manual labour 
when it is realised that the work was done b}' only a few of the bees in 
the cluster. Even assuming that the work of the period was equally 
distributed among the bees, their energy output per unit of body weight 
is higher than that of the average labourer. Since bees do not usually 
have such favourable conditions, in winter, it is clear that the energy 
output is enormous in the average apiary. 

III. — Diseases of aduet bees. — The diseases so far known and 
of which the causes have been revealed by laboratory research are the 
following : 1) Isle of Wight disease ; 2) Nosema disease due to Nosema 
apis ; 3) indirect toxic effects of spraying with insecticides containing 
arsenic salts. 

The Isle of Wight disease, caused by Acarapis (Tarsonemus woodi) (2),' 
does not exist in the United States, according to specimens sent from 
the most different parts of the Union for examination by the author. 
In order to ascertain whether it could be introduced from Great Britain, 
where it appears to be widely spread the author had two infected hives 
sent out from England. When the first arrived all the bees, as well as 
the parasites, were dead ; the second arrived with both bees and mites 
alive. Thus it is proved that the disease can easily be introduced by 
the importation of infected colonies. 


(1) See: R. Oct.-Dec. 1919, No. 1211 ; R. July 1921, No. 748, (Ed.) 

(2) See: R. Feb. 1920, No. 243. (Ed.) ' ' ■ •' ’ 
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The Nosema parasite already exists in the United States, and is 
even common there, but it seldom produces serious disease in adult bees 
in that country. 

866 — The Winter Care Of Bees. — Wilson, H. B., in Agricultural Experiment Station , 

University of Wisconsin, Bulletin 338, 26 pp. figs. 7. Madison, Wis., January 1922. 

Practical rules for intensive bee-keeping. 

The death of the bees during the winter entails great losses to bee¬ 
keepers in Wisconsin (the average winter losses for the entire State are from 
15 to 20 %,and sometimes run as high as 30 %)) and throughout the north¬ 
ern part of the United States. 

Successful wintering is, however, possible if the hive is well supplied 
with good honey and the colony has a queen not more than two years 
old whose maximum egg-laying period has not been reached. All artifi¬ 
cial feeding should be done before November 1. The place where the bees 
are wintered is of little importance provided other conditions are suitable. 
The temperature of the bee-cellar must be about 45 0 to 50° F. Too much 
ventilation in the cellar may cause serious losses among the bees in 
winter. The insects must be well protected and sheltered from the prevail¬ 
ing winds in spring, they should be put into their winter quarters early 
and removed at the beginning of spring, when, however, they still require 
protection. Bees ought not to be disturbed from November 20 to March 21 
and should be kept in absolute darkness. 

The fundamentals of spring care are: protection during April and May ; 
a large amount of stores ; not less than two hive-bodies. Every colony 
must be provided with more stores than it seems likely to be able to use 
(40 to 50 lb.). A strong colony will need throughout the spring season 
from 73 to 100 lb. of honey or sugar syrup, and if the bees cannot get it in 
the field, the bee-keeper must supply it. F. I). 
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867 - Electricity and Agriculture (i), — Matthews, R. B. (institution of Electrical 

Engineers), in Journal of the Royal Society of Arts , Vol. LXX, No. 3620, pp. 367-368. 

Loud on, April 7, 1922. 

The problem of increasing the yield from the numerous small holdings 
in England and Wales has directed attention to the possibilities of use of 
electricity on the farm in districts where it is difficult to use gas and coal 
for machinery etc. 

The author points out the economic advantages to be derived from 
electric lighting for cow sheds, the improvement in cleanliness, reduction 
in waste of milk, cattle food etc. by providing adequate light in habitually 
darkened buildings. In addition the electric motor can be readily u tilis ed 
for machine work, for chopping cattle food, working chums, milk separa¬ 
tors etc. Such motors are easily handled and require a minimum of la- 


(i) See S. Feb. 1920, No. 243. {Ed.) 
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hour. The fact that hay can be dried artificially by means of electrically 
diiven fans gives the farmer more control over his crops and makes him 
more independent of the weather. Snccevssful results with electric heat¬ 
ing for the prevention of frost amongst stores of roots and vegetables have 
been reported and also for drying fruits in bottling factories etc. The use 
of electric heat has also already proved its value for incubation purposes, 
and has given an increased yield of egg? at a time of year when they are 
of the highest market value. There are undoubtedly great possibilities 
in its application to milk sterilisation, and ensilage purposes. 

Recent experiments on a practical scale have demonstrated that an 
extremely small amount of electrical power converted in a suitable appa¬ 
ratus to a very high tension and discharged from overhead wires strung 
across the fields has a remarkable effect upon most forms of vegetable life, 
increasing yield and in many cases advancing the period of harvest. Al¬ 
though it is at least possible that this effect may be rather in the nature 
oi a stimulant than a food, and due to some effect upon the plant which 
improves its power of absorbing and assimilating nutriment from suitable 
soil, there is already sufficient evidence to justify careful and continued re¬ 
search in this direction (1). M. U. V. 

868 - Posts supporting Agricultural Electric Wires. — Sourisseau, j.h. (Director of 
Agricultural Mechanics at Toulouse), in Journal d' Agriculture pratique, v. 37, No. 18, 
p. 365-368, 5 fig. Paris, 6 May 1922. 

In the consideration of any scheme for the distribution of electricity 
to farms the question of the durability of the supports of the electric wires 
should receive attention. Experience has shown that any large-scale 
undertaking for the distribution of electric power is impossible, if it is 
liable to frequent replacement of the supports. It is necessary therefore 
to know what kind of post should be adopted for the transmission of elec¬ 
tric power to farms. Iron posts are costly to install and to maintain; in spite of 
of paint many are attacked by rust, chiefly near the ground, and their re¬ 
sistance rapidly weakens in the critical section where the post enters the 
ground. Posts of re-inforced concrete are difficult to make on the spot and 
still more costly than iron posts ; moreover, their average durability is 
not yet sufficiently proved by experience. For agricultural lines the wood¬ 
en post is most suitable but it rots very quickly. Untreated pine posts 
have an average life of 4 to 5 years, and from 9 to 10 years if they have 
been treated ; fir posts untreated last on the average 7 to 8 years and is 
to 14 years if treated. Their a life» is often less, so that most specifica¬ 
tions limit replacement by the contractor at his own expense to posts 
which become rotten during the second, third and fourth years. 

The causes of decay in the wooden posts are in the ground and in the 
air. The foot of the post rots in the ground chiefly in the 30 cm below 
the surface of the ground, owing to the attacks of parasitic fungi, which 

(1) See R. Nov. 1910, pp. 20, 38, 40 ; R. igti Nos, 8x, 543 , xi 75 , 1709, 1788, 2684 ; 
-JR. 1912. Nos. 70, 641.1076,1282 ; JR. 1913. Nos. 167, 266,727; R- 1914, Nos. 263,604,775, ',89 ; 
JR, 1915, No. 17 ; R. 1916, No. 1260; JR. 1917. Nos. 753 ,1202,1206 ; R. 19x8. Nos. to, 255, 383, 
453 > 891, 1085, 1272 ; R> 1919. Nos. 99.166, 686, 720 J R. 1920. Nos, 273, 245, {Ed.) 
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grow in the soil and gradually penetrate into the wood; in very moist, 
soil, in addition to the rotting, decay is also caused by the small mob 
lusks, known as teredos. Above ground the untreated posts are destroyed 
by termites and borers, followed by alternations of dryness and humidity, 
the cracks allowing the germs of decomposition to pass inside the wood. 

The most effective protection of wood is given by creosote. 

The treatment is as follows : the posts, after drying in the air, are 
further dried to cracking point in a stove by a current of hot dry air; the crack¬ 
ing of the posts does not weaken their resistance under the strain of the 
wires or under the pressure of the wind, but on the contrary insures that 
no new crack will open later when the post is in use ; the post dried and 
cracked artificially often loses as much as 20 % of its weight. After drying 
the posts are placed in a large cylinder in which a vacuum is created by 
pumping, and the cylinder is then filled with creosote under a pressure of 
10 atmospheres ; this pressure enables the creosote to penetrate by the 
cracks to the heart of the posts. The posts thus treated with creosote 
turn black, and hence are known as f< black posts 

Black posts, put up in 1905, and examined by the writer in July 1921 
remained irf a perfect state of preservation. The author further ascertain¬ 
ed that the parts not cracked by the drying before treatment did not 
crack under atmospheric influences in the course of 17 years service, and 
that as creosote is insoluble in water, the body of the wood was nowhere 
affected by rain water. The author also made experiments, in July and 
August 1921, on the conductibility of the posts. To establish the amount 
of current conveyed in the two systems, untreated and treated fir posts 
were set up alongside each other. A thin wired line was attached to 
the top of the posts by turrels without insolators; the wires of the line 
were 0.50 apart. An amperemeter placed on one of the wires indicated 
the intensity of the current passing along the posts in the test ; a 
voltmeter gave the tension between two of the wires. The values 
found are given, in the following Table. 


Posts tested 

State of the suiface of the post's 

Tension 

in volts 

Intensity 
in amp&rcs 

5 black posts of fir 8 m . treated 
with creosote in 1920 and 1921 , 

[dry .. . 

{ after spraying with water by 

536 

0.064 

I means of a vine dresser’s spray 

54° 

O.070 

1 

1 

[ dry.. 

540 

0.250 

5 fir posts 9 m. untreated . . . 

j after spraying with water by 




( means of a vine dresser’s spray 

540 

5-250 


Experiments made on posts treated and set up in 1905 have given cur¬ 
rents of intensity sometimes equal to those of the posts treated in 1920 and 
1921 and sometimes weaker. To sum up it maybe stated that the untreat¬ 
ed 
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ed posts should be provided with insulators. With the black posts, the 
loss of energy between the w ; res due to conductibility is small, hence the 
wires can be fixed directly on to the posts, provided that the current is not 
utilised when it rains and in the intervals between working. E. P. 

agricultural industries. 

869 - New Type of Copal Oil from the Belgian Congo. — pieraerts, j., in Conyo, year 3 , 
Vol. I No. 4, pp. 550-555* Brussels, April 1022. 

Report of tests and chemical analyses of specimens of copal seed oil 
from plants growing near Kinda (District of Lulua) in the Belgian Congo, 
known locally as " huile de m’Pafu 

The question whether the seeds which provide this oil, come from 
the Cofaijera Demensci or from distinct species is still unsettled. 

The data obtained for the fatty acid content and general character- 
istics of the oil indicate that it is of distinct commercial value. It may be 
classed with the non-drying oils, and although attention should be paid to 
the possible, though improbable, existence of a toxic element, the oil is a 
homogeneous product, with an agreable taste, while its somewhat unattrac¬ 
tive greenish colour can easily be remedied by the addition of animal char¬ 
coal and washed infusorial earth and subsequent filtration. 

It is consideied that this oil can be utilised advantageously in the 
manufacture of margarine and the remaining stearin in the soap factories, 
pharmacies, and in the fabrication of nutritive fats, for which its high 
fatty acid content makes it very suitable. 

The residuary oil could be used for scent-making and as a table oil. 

M. L. Y. 

870 - Apparatus and Methods of Analysis for Dairy Industries. — 1. Fascetti, g., 
Apparecchio commerciale per la rapida determinazione del lattice]lo e del grasso nei 
burri naturali ed artificial!, in Annuli delV Istituio spcrimentalc di Caseiticio in Lodi f 
Vol. 1, No. 2, pp. 71-74. Lodi, April 1922. — II. Della Torre, G„ tin nuovo termore- 
golatore elettrico a mercurio. Ibidem, pp. 75-77, fig. 1 — III. Varacos, O., Metodo 
rapido, per la detemiinazione del grasso nei formaggi, Ibidem, pp. 79-81. 

I. — The apparatus suggested by Prof. Fascetti for the rapid deter¬ 
mination of whey and fats in natural and artificial butters is composed: 
— of a butyrometer, consisting of two glass tubes of which the lower, with 
the narrower diameter, contains a scale graduated in fifths of a cubic cen¬ 
timetre ; of a centrifuge giving 300-400 revolutions a minute; of a colour¬ 
ing matter (hydroalcoholic solution of methylene blue) ; of a fluidising 
liquid (pure amvlic alcohol) and of a water bath.; 25 gm. of the sample 
to be examined is placed in the butyrometer; it is immediately raised 
to a temperature of 8o°~9o° in the bath; it is then taken out and one 
drop of the colouring matter and 5 cubic cm. of the fluidising liquid 
are added ; it is next corked ; shaken up ; replaced in the bath and after 
heating for 5 minutes it is centrifuged and with another 5 minutes 
interval centrifuged for a second time ; it is lastly allowed to cool to body 
temperature, and the volume of the blue column is read ; this ‘reading 
multiplied by 4 gives the percentage of non-fatty matter. 

[ 808 - 870 ] 
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II. — The thermoregulator invented by Dr. Detta Torre has been 
used, with success, for 5 years at the Laboratory of Bacteriology at the 
" Istituto sperimentale di Caseificio in Lodi ”. It consists of a glass tube 
with a bulb at the base, almost completely filled with mercury on which 
floats a T shaped pin, one of the horizontal arms of which is in contact 
with mercury fixed on an insulating substance, while the other is in con' 
tact with a small platinum plate fixed in the same insulating substance. 
If the temperature exceeds the desired limit, the mercury expands, the 
pin rises and moves the other arm from the small platinum plate, thus 
breaking the circuit. The apparatus is regulated by raising or lowering 
the part which carries the mercury tube and the plate. 

III. — A rapid method for determining the fats in cheeses, invented 

by Prof. Fascetti and tested by Varacos has given, when compared with 
the Schmidt-Bondzynski method, very slightly different results and the¬ 
refore merits consideration. The process is as follows : — weigh into an 
Erlenmeyer tube 2.3 gm. of grated cheese; add 10 cubic cm. of sulphuric 
acid diluted in the same volume of water ; place in a bath at a temperature 
of 8o°-85° shaking constantly ; after complete solution, decant the liquid 
into the butyrometer; wash the tube with 5 cubic cm. of dilute sulphur- 
ubic acid, which is poured into the butyrometer; repeat the washing; add 
1 cubic cm. of amylic alcohol; cork; shake ; keep for 5 minutes at 
65-70°; rotate in the centrifuge for 5 minutes ; replace in the bath and read 
bath at the height of the layer of fatty matter. F. D. 

871 - Correlation between the Quality of Cream and Butter and the Yeasts and Oidia 
they Contain. — R.edfiei,d, K. W. (U. S. Bureau of Chemistry New York City), in The 
Journal of Dairy Science, Vol. V, No. 1, pp. 14-21, bibliography of 11 works. Baltimore, 
January 1922. 

This paper gives a description of the technique to be adopted for the 
determination of yeasts and oidia in cream and butter, and an account of 
the method used in estimating the correlation between the quality of these 
products and the number of micro-organisms they contain. 

The actual number of bacteria present in freshly made butter is of 
little importance. The addition of the starter introduces so large a factor 
of the purely acid type of organism as to dominate the bacterial flora at 
this stage. The other groups which were only occasionally represented 
showed a significant number of organisms. Many individuals of the pep- 
tonising group occurred only in butter of very poor quality. The numbers 
Of yeasts a nd oidia found, however, suggested the possibility of attaching 
some significance to this determination. 

As a rule, low-grade samples show high counts of these micro-orga¬ 
nisms, but discrepancies occur frequently enough to indicate that other 
agents are also capable of causing deterioration in dairy produce. 

F. D. 
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GENERAL INFORMATION 

872 - Various measures adopted in France for the Control of the Potato Colorado 
Beetle (Leptinotarsa decemlineata) (1). 

1. — Ac£ of the 13th July 1922, supplementing 
the provisions of the Act of 15th July 1878, re¬ 
garding measures to be taken for arresting the 
progress of Doryphora decemlineata. — Journal Official 
dc la Republique frangaise, Year I y IV, No. 189, p. 7371. Paris, July 14 1922. 

Art. 1. — The provisions of the Act of July 151,878 as to the meas¬ 
ures to be taken to arrest the progress of Doryphora decemlineata are ap¬ 
plicable to cultivated plants other than the potato, when such plants 
have been, by decree of the Minister of Agriculture, made on the advice 
of the Comite des Epiphyties, declared liable to attack by Doryphora. 

Art. 2. — A credit of 500 000 fr. for expenses of all kinds in view 
of the application of the Act of July 15, 1878 and of the present Act, 
is opened for the Ministry of Agriculture under the general budget for 
the year 1922, in addition to the credits granted by the Act of 31 Decem¬ 
ber 1921 and by special Acts. 

Art. 3. — When a farmer has made regularly the declaration provid¬ 
ed for in Art. 9 of the Act of July 15, 1878, an indemnity may be granted 
to him in proportion to the portion of the crop attacked which it has been 
possible to save. 

Art. 4. — The Act of 15 July 1878 is modified so far as it contra¬ 
venes to the present Act. 

2. — Decree of July 13, 1922 prohibiting the en¬ 
try into France and the transit of potatoes and 
their leaves and refuse coming from the United 
States and Canada. ~ ibidem , p, 7418. 

Art. 1. — The entry and transit in France of potatoes, and their 
leaves and refuse coming directly or indirectly from the United States 
and Canada, countries where the existence of Doryphora decemlineata 
of Colorado has been ascertained, are prohibited. This prohibition also 
applies to boxes, barrels, sacks and other packing in use or having been 
used in the transport of the above mentioned produce. 

Art. 2. — The prohibition contained in Art. 1. above will be applic- 


( 1 ) See also No. 897 of , this Review. 
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able also to consignments of fresh fruit and vegetables other than po- 
tatoevS and their leaves and refuse, as well as to material used in their trans¬ 
port and packing, when the presence of Dor. decemlincata , has been ascer¬ 
tained on such consignments. 

To give effect to this measure, the said consignments will be speci¬ 
fically examined for the purpose on arrival in France. 

3. — Decree of July 13, 1922 declaring that 
crops of tomatoes and egg-plants are liable to 
attack by Doryphora. — ibidem , p. 7418. 

4. —Decree of July 13, 1922 as to measures to 
be taken to check the progress of Doryphora. 

— Ibidem, p. 7418. 

Art. i. — As soon as the appearance of Doryphora has been reported 
in a Department, the Prefet shall immediately appoint with himself as 
Chairman, a Committee of control, composed of the Director of the Agri¬ 
cultural Department, the Director of the Entomological Station for the 
Department, the Inspector of the Plant Disease Service, the President 
of the Agricultural Department Office, and 4 leading agriculturists. This 
Committee will be charged with the duty of giving advice on all meas- 
sures to be taken in the Department to check the propagation of Dory - 
phora and to insure its destruction. 

Art. 2. — An order of the Ministry of Agriculture will fix the limits 
of the areas attacked and infected by Doryphora. Over the whole extent 
of the Departments in which the areas so defined are situated and of the 
neighbouring Departments it is incumbent on farmers to bum on the 
spot immediately, after the harvest, the dead leaves and bad potatoes 
or the refuse left on the ground. 

Art. 3. — A decree of the Ministry of Agricuture will fix the limits 
of the control zones to be established around the said attacked or in¬ 
fected areas and the measures to be taken to prevent the propagation of 
Doryphora therein. 

Art. 4, — Preventive treatment with aisenite of lead should be 
prescribed on crops attacked or infected by Doryphora as often as may 
be necessary during the growth of the plants. When these treatments 
are considered insufficient, the Prefet, on the motion of the Committee 
of Control, shall request the Ministry of Agriculture for authority to 
prescribe the destruction of the crops of potatoes, tomatoes and egg¬ 
plants under the conditions fixed by the Acts of July 15, 1878 and July 
13, 1922. Trap crops may be prescribed when this procedure is consid¬ 
ered likel} 7 to prevent the dispersion of the insects and the creation of fresh 
centres of infection. 

Art. 5. — In the Departments in which are situated the areas at¬ 
tacked or infected by Doryphora , the Ministry of Agriculture may place 
at. the disposal of the Director of the Agricultural Department, as a tem¬ 
porary measure, agricultural experts taken from the Service in other 

im 
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Departments, and in sufficient number to assist him in his duties and 
to direct on the spot, in accordance with his instructions, the work of 
control or destruction, to watch for the appearance of the insect in the 
zones where it is likely to be encountered, and to assist the supervision 
service charged with determining during the winter the centres where 
the work of control should be started at the beginning of spring. 

Art. 6. — The potatoes, tomatoes and egg-plants and their leaves 
and refuse harvested in the regions declared, by decree of the Ministei 
of Agriculture, to be attacked or infected by Doryfthora, or in the con¬ 
trol zones provided by Art. 3 of the present decree, may not be consigned 
and transported, in any manner whatsoever, to places in the uninfected 
regions. 

The products above enumerated and harvested in regions other 
tlxaiu those indicated in the preceding paragraph may not, if they have 
beem introduced into the said regions, be re-consigned or re-transported, 
in any manner whatsoever, to places in the uninfected regions. 

The same prohibitions apply equally to boxes, barrels, sacks and 
other packings used for the transport of the products indicated above 
and also to manures, composts, soils or earths. 

The packing material used, in the regions indicated in the first para¬ 
graph of the present article, for the transport of potatoes, tomatoes 
and egg-plants from the place of harvesting to the estate of the grower 
or to market, shall be cleansed and disinfected by washing or steeping 
in bailing water. 

873 - Ministerial Order of May 27,1922 announcing the Precautions to be taken" 
against the Propagation of the “ Argentine ant” (Jridomyrmex humilis), 
3*1 Italy. — Gazzctta Uft dale del Rep,no d'Italia, Year 1922, No. 173, p. 1752. Rome, 
July 24, 1922. 

In virtue of Articles 2 and 22 of the regulation of March 12, 1916 
No, 723 (i), the " Argentine ant” (Iridomyymex humilis Mayr) (2) has 
been included in the list — inserted in Art. 4 of the Ministerial order 
of September 28, 1919 (3) —■ of plant pests, of which the Ministry of Agri-^ 
culture is empowered to decree compulsory destruction. 

The control of the “ Argentine ant ” is therefore obligatory in the 
localities where it has been found and it should be undertaken upon the 
responsibility and at the charges of the interested parties. 

The rules and methods of control will be fixed by the Royal Re¬ 
gional Observatories of Plant Diseases. 

The superintendence of the operations and the execution of the 
official measures of control will be carried out by the staff of the Obser¬ 
vatories, at the cost of offenders or defaulters. 


M Cf. : — Intern*. Inst, of Aoric. Annua re international de. legislation airicole, Vlth 
year (1916), pp. 875-887. Rome, 1917. {Ed.) 

(§) See R, June 1920, No. 702.- {Ed.) * 

(3) See R . Oct.-Dec. 1919, No. 1260. {Ed.) 
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The Provincial Prefects in whose districts invasion by the “ Ar¬ 
gentine ant ” is notified, shall proceed to the formation of compulsory 
control Croups in the manner prescribed in Art. 38 of the above men¬ 
tioned Order. G. T, 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN 


874 - “ Gummosis 99 in Chestnut Wood. — Dufrenoy, J. in Comptes rendus des seances 

de la Soc'tete de Biologic, Vol. LXXXVT, No. 7 , pp. 371 - 374 , figs. 4 Paris, 1922. 

Gum is deposited in the wood of various plants as the result, for 
example, of parasitic infection. In the vessels, this gum may come from 
the degeneration of the thyllae. Woods, like that of the chestnut, 
which normally form thyllae, exaggerate their formation under para¬ 
sitic stimulation : some old chestnut trees, suddenly killed by the “ ma- 
ladie de Tencre ” have the transparency of their vessels completely ob¬ 
scured by the more or less marked gummosis of the thyllae. 

Gum may be deposited in the woody vessels in the absence of thyllae, 
as in the ligneous cells. A pronounced “ gummy ” condition may be 
observed in the wood of the radicles formed by Chestnut trees affected 
by the “ maladie de Tencre ” even when these radicles are terminated 
by luxuriant mycorhizae. 

Gum specially invades the wood laid bare by cauline or radical can¬ 
kers. This histological gummosis, which produces the gum of wounds, * 
is mainly superficial and local. The gummosis caused by the thyllae 
is deep and extensive. These two forms of gummosis should be distin¬ 
guished from that which comes from the gelatination of the middle layer 
of the membranes. G. T. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

general 875 - Bacterial Plant Diseases in the Isle of Luzon in the Philippines. — Welles, c. g., 
in Science , New Series, Vol. LVI, No. 1436, p. 18. V tiea, N. Y., July 7,1922. 

It is well known that fungus diseases are numerous and destructive 
in the Philippines, though up to the present time very few bacterial di¬ 
seases have been reported so far at any rate as concerns Central, and 
Southern Luzon where scientific investigations have been carried out 
Tobacco and other Solanaceous as well as some non-solanaceous 
plants are attacked by Bacterium Solanacearum E. F. S., a micro-orga¬ 
nism that has undoubtedly been introduced with certain host plants 
from temperate regions. 

Citrus trees are attacked by Pseudomonas Citri Hasse; cabbages 
by. Ps. campestris (Pamm.) E. F. S.; beans by Ps. Phaseoli E. F. S.; 
cotton by Ps. Malvacearum E. F, 8., and parsley by a micro-organism 

[8n-8?5] 
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not hitherto described. These are the only bacterial diseases affecting 
economic hosts in Tuzon so far as present information goes (1). 

With the possible exceptions of the bacterial diseases caused by 
Ps . Citri and the hitherto undefined disease of parsley, none of the other 
diseases and none of their respective hosts are native to the Philippines. 

There is no doubt that these diseases were imported, and generally with 
their hosts, from temperate regions. G. T, 

876 - Resistance of Wheat x Rye Hybrids to Fusarium nivale . — See No. 818 of resista! 

this Review. 

877 - Resistance of Oats, Varieties Red Rustproof (A vena sterilis )* Black 
Tartarian (A. oriental is) and their Hybrids to Us til ago A venae and 
U. laeyis in the United States. — See No. 819 of this Review. 

878 - General Immunity to Diseases of Potatoes in Island of Chiioe, Chili, — Sec 

No. 827 of this Review. 

879 - Cassia siamea 9 Leguminous Plant used as Green Manure, immune to 
Diseases and Pests, in Cuba. — See No. 808 of this Review 

880 - Resistance of Sugar Cane to Disease especially to Fiji Disease in the Philip¬ 
pines. — See No. 823 of this Review. 

88x - “Pavana” an Italian Grape resistant to Oidium.— See No. 831 of this Review. 

882 - Control of Ink Disease and Attacks of the Aseomycete Endothia para¬ 
sitica in the Renovation of Chestnut Woods in France. — See No. 832 of this 
Review. 

883 - Helminthosporium sp. on Rice in Madras. — Sundararaman, s., in 
Agricultural Research Institute, Pusa, Bulletin No. 128, pp. 1-7, pj. 4. Calcutta, 1922. 

During the year 1918-19 great damage was done to the rice crop in 
the delta tracts of Godaveri and Kistria, and a fungoid disease was ob¬ 
served particularly in fields where growth was somewhat poor. 

After microscopic examination this disease was traced to a new 
species of Helminthosporium seen on the leaves, the leaf sheaths and the 
glumes. On the leaves small spots were noticed with a brownish central 
portion in which smoky black spots appeared visible on both the upper 
and lower leaf surfaces. These increased in size and frequently united 
so that the whole area turned brown. Sometimes the entire leaf wither¬ 
ed, dried up and turned yellow. Weather conditions play an important 
role in the spread of this disease; heavy and continued rains and 
cloudy muggy weather favour development. In advanced stages when 
panicles appeared on plants which showed a severe form of disease, the 
grains also were effected. Sometimes also the nodes are attacked and 

(1) According to Erwin 1A Smith {An InUoduction to Bacterial Diseases of Plants, Phi¬ 
ladelphia and London, W. R, Saunders Co, 1920, p. 54} some other diseases may be found 
to occur in the Island. {Ed.) 
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blackened when the plants approach maturity. Black spots appear on 
the surface of the glumes and the enclosed grains are found shrivelled 
up and discolured. 

The fungus was isolated from diseased spots on the leaves and a 
pure culture obtained. The spores germinate readily in water. A long 
series of inoculation tests were made with leaves, leaf sheaths and pan¬ 
icles of rice from July 1920 to February 1921. The larger proportion 
of inoculated plants contracted the disease : spots were formed but these 
did not develop far. The plants used for control purposes were healthy 
throughout. The results of the inoculations confirm the field observa¬ 
tions made, namely that the fungus in question is, under norma! con¬ 
ditions, a weak parasite, and that the disease should not cause serious 
damage to the crop. . G. T. 

884 - Sarna (Oospora Scabies ) on Potatoes on Island of Chiloe (Chili). — vSce 
No. 837 of this Review. 

S85 - Diseases Of Cotton. — See Part I and No. 828 of this Review. 

886 - Thielaviopsis paradoxa , a Hyphomycete injurious to the Coconut 
Palm in the Presidency of Madras. — Sundararaman, s , m AnnaiUunii Research 
Institute, Pusa, Bulletin No. 127, pp. S, pi. 6. Calcutta, i<}22. 

Many of the coconut palms in the Presidency of Madras are attacked 
by a malady known -under the name of the coconut stem-bleeding dis¬ 
ease, of which the first symptom is the oozing of a dark reddish brown 
fluid from any crack that may be present on the surface of the stem. 
This exudation turns black as it dries. Below the bleeding portion the 
tissues, decay and turn, yellow. In the early stages of the disease, the 
discoloration or decay of the tissues is localised. In advanced stages, 
when more than one bleeding patch is seen, a general decay of the inter¬ 
nal tissue takes place. 

When this point is reached, the palm ceases to bear nuts, the crown 
dwindles and the tree dies. The effect produced on young trees is worse, 
especially if the base is attacked. In these cases the outer patches give 
no indication of the internal decay. The inner soft tissue rots, and a 
cavity is formed in the central portion of the stem in which a thin yel¬ 
lowish fluid accumulates that gushes out when an incision is made in 
the cavity. If the decay extends downwards, the tree becomes hollowed 
out, though there is no external sign of disease. The only thing to be 
done is to take up the whole tree, carefully removing every bit of the 
root and bum all on the spot. 

The cause of the stem-bleeding disease is the Dematia Thielaviopsis 
paradoxa (de Seynes) von Hohnel. 

Inoculation experiments made in the laboratory at Coimbatore 
on palms grown in large pots have shown that the fungus can only infect 
the plants when the stem is injured, ox cracks formed on its surface. 

The progress of the disease seems to depend upon the age of the host 
plant. lithe infection is localised, the easiest and most effective remedy 
is the removal of the diseased parts. These should be cut out and 
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also for greater security some of the healthy tissue, which is easily dis¬ 
tinguishable being flesh-coloured, while the diseased tissue is yellowish- 
brown. 

Tar should then be applied to the wound after the wet surface has 
been dried by scorching either with a lighted torch made of coconut leaves 
or with a cloth dipped in oil and tied to the end of a stick, in order 
to insure the proper adherence of the antiseptic. The pieces cut out of 
the tree should be careful^ collected and burnt. 

The treatment above described was applied to 100 coconut palms 
at Sholavandan in the Madura district which were found to be attacked 
by the disease in September 1918. Two years after treatment the trees 
were found to be free from disease, quite healthy, in full leaf and bearing 
heavy bunches of nuts.' G. T. 

S87 - Sclerotinia carunculoides , n. sp. Discomycete on Mulberry in South 

Carolina. — Siegler, E. A., and Jenkins, A. E., in. Science , new series, Vol. Z,X, 
No j~\22. pp 353 - 351 - Utica, Y. G., March 31, 1922. 

A disease of the cultivated mulberry (Morus alba) characterised by 
the misshapen fruits, has been observed .by Orton and recently by Tau- 

BENHAUS. 

The authors have traced the cause of this disease to a new species 
of Sclerotinia known as Scl. carunculoides. The fungus was collected in 
March 1921, at Scranton (S. Carolina). G, T. 

888 - The Mucedin Mon ilia cinerea t found on the Leaves of the Peaeh Tree in 
Piedmont, Italy. — Ciferri, R., in 11 Coltivatore, year EXVIII, No. 16, pp. 501-502. 
Casale-Monferrato, June 10, 1922. 

In the spring of 1921, drooping leaves of a young peach tree were 
collected in the Province of Cuneo. The auther noticed on them, in ad¬ 
dition to small galls due to an unknown agent, the Aphid Anuraphis 
persicae Boyer, the Mucedin Oidium Icucoconium Desm. and the Dematia 
Helminthosporium macrocarpitm Grev. = Monilia cinerea Bon., which 
in Europe, does not normally live, on the leaves of the host-plant. 

G. T. 
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889 - Biological Studies on Cuscuta Epithymum var. Trifolii. — Campanile, 
G., in 1 RtvisUi d,' Biologia, Vol. IV, Part 2, pp, 175-202, pi. 2. Rome, 1922. 
Preliminary contribution to the study of the biology of Cuscuta 
Epithymum Murr. var. Trifolii Bab. 

For his numerous experiments the author used seeds of the parasitic 
Phanerogam taken from a single lot of Abruzzi lucerne. 

The presence of the host-plant (lucerne), in any stage of growth, 
has no influence on the germination of the parasite -which develops 
even with scanty and intermittent moisture and lives* and grows just 
as well as in a constantly moist environment. 

There is a connection between the permanence of the seminal tegu¬ 
ment and the comparatively rapid drying of the radical swelling : while 
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the swelling disappears immediately owing to bad hygroscopic conditions 
the tegument remains longer, protects the extremity of the stalk during 
the dry period and insures to the plantule a longer life than the the un¬ 
favourable conditions of the environment would have given. 

■ Shoots of Cuscuta detached from the mother plant, apart from their 
host and under dry conditions, have lived for about a month behaving 
self destructively and while they dried up at one end, they grew at the 
other. 

Severe attacks by Cuscuta were noticed on vigorous hosts as well 
as on plants whose growth was poor. 

The behaviour of C. E pithy mum var. Trifolii does not appear to 
be clearly parasitic except at the time of the formation of its flowering 
branches ; up to this stage, the parasite contents itself with surrounding 
the host-plant near the base ; when the flowering branches have grown 
they reach the top of the lucerne plants, which they envelop closely and 
the host rapidly perishes. Disturbing the parasite during the flowering 
period would therefore prevent the lucerne from exhausting itself and 
giving poor yield on the resumption of vegetation. 

Spring sowing, mixed cropping and generally all factors which help 
to delay the first cutting of the lucerne until the parasite has already 
grown its floral branches, are unfavourable to the host-plant ; and if 
the first mowing of the lucerne field is made in the second year, the para¬ 
site is quite free to flower, fructify and heavily infect the ground. On 
the other hand, the factors which shorten the growth period of the lu¬ 
cerne, such as irrigation, influence unfavourably the propagation of the 
parasite. 

Tricalcic phosphate and sulphate of potash seem to cause a certain 
immunity in the host-plant. Organic manuring would have an indiffer¬ 
ent action; but as it gives a greater succulence to the tissues of the host, 
it favours a large development of branches in the parasite. 

Depth of sowing to avoid infection by Cuscuta is not a method of 
control that is advantageous to the lucerne, because from this point of 
view the resources of the parasite are much greater than those of the 
hostplant. 

The process of " devitalisation ” of the seeds of Cuscuta by means 
of heat seems scarcely to be a practical method, because at the temper¬ 
atures recommended there is always a diminution in germinative activ¬ 
ity and a reduction of germinating power in the lucerne. Heating to 
a temperature of 65° for 2 hours is the only method which could be of 
use. As a matter of fact, it is almost innocuous to the germinating 
power of the lucerne and also as has been ascertained by the previous 
experiments, this temperature causes a considerable lowering of the ger¬ 
minating power of C. arvmsis and C, Trifolii (r). 

To eliminate seeds of C. Trifolii from the seed of lucerne, sieves 
with holes 1.25 mm. must always be used. Q. T. 

{1} See R. June 1913, No. 758. {Ed.) 
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890 - New African Coleoptera. — Bryant, G. E., in Bulletin of Entomological Research, 

Vol. XII, PI. 4, pp. 473 - 475 , 4. London, Feb. 1922. 

Description of the following species : 

1) Crioceris viridissima , 11. sp. injurious to Asparagus sp. in various 
localities in Kenya Colony. 

2) Cercyonia citn, n. sp., widely distributed on the Gold Coast, 
where it has been observed as seriously attacking young trees of dims spp. 

3) Argo pistes oleae n. sp.; the larvae tunnel out holes in the olive 
leaves ; found in Cape Town. 

4) Arg. sexvittatus, n. sp. found in Cape Province, Natal and in 
Orange Free State, where holes are observed in leaves of the wild olive. 

G. T. 

891 - The Cochineal Insect leery a purchasi in Provence (i). — Guillaud, e., in 
Revue de Viticulture , Yeal XXIX, Vol. I/VTI, No. 1564, pp. 44-45. Fan's, July 20,1922. 

The Cochineal insect (leerya purchasi) has recently made its appearance 
at various points in Tower-Provence, and has been specially noticed in 
the immediate vicinity of Marseilles. Its depredations, which are con¬ 
tinually becoming more severe are at present to be observed on trees 
of the Citrus family, Acacia , Pittospomm , etc. 

, It is feared that, in spite of the precautions taken, the Cochineal 
insect will spread further in the South of France. G. T. 

892 - Organisation of the Control of the Cochineal insect Icerya purchasi, in 
Morocco, in 1921.. — Schindler, A., in Revue horticole de VAlgerie, Year XXVI, 
No. 5, pp. 89. Algiers, May 1922. 

The cochineal insect (Icerya purchasi) was very probably introduced 
into Morocco in 1920, with some contaminated plants coming from va¬ 
rious parts of Europe. In July 1921, when the Cochineal insect had de¬ 
veloped to an alarming extent at Rabat, the Department of Plant Diseases 
at the Cheiifian Scientific Institute immediately organised its control by 
means of the Tady-bird beetle Novhts cardinalis. 

The Mentone Insectarium, was asked to provide some specimens and 
a first batch of the pupae were immediately despatched and reared 
in the laboratory, beetles and larvae of the beetle being then distributed 
among the crops attacked by the Cochineal insect. 

The result was quite remarkable and three months later, on an area 
of about seven hectares, very few Icerya were found alive, but on the other 
hand the plantations were covered with the larvae of Novius which not 
finding enough cochineal insects to feed on were 'eating each other. 

Fresh centres of Icerya having been discovered in the district of Ca¬ 
sablanca, attempts at colonisation were started at the end of October 1921; 
the results are not yet known. At the present time the cochineal insect 


(1) See R. Jan. 1922, Nos. 131-2 32. (Ed.) 
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has disappeared from the Rabat district so that the Department of Plant 
Diseases has to obtain from the district of Casablanca the Iccrya required 
for feeding a small colony of Novius which it is anxious to keep. 

The beetle has also been introduced at the Agricultural Institute of 
Maison-Carree (Algeria) for distribution wherever the cochineal insect is 
seen. In Algeria the two centres of infection are at present Bonfarik and 
Castiglione. 

893 -Leucopis sp. a destructive Dipteron of Aphis sorghi an & A. gossypii, 

Injurious respactively to Sorghum vulgare and to Cotton In the Anglo- 

Egyptian Sudan. — Cottam, R., in The Entomologist's Monthly Magazine, Vol. EVIII j 

No. 694 (3rd Series, Vol. VIII, No. 87) pp. 61-64. London, Mprch 1922. 

During November 1914, the larva of a small fly belonging to the genus 
Leucopis was noticed feeding on the dura aphis [Aphis sorghi Theob.); 
the following year from February to April it was found possible to study 
its habits in the vicinity of Khartoum. At Mogren, a crop of dura (Sor¬ 
ghum vulgare) was heavily infested with A. sorghi and in company with 
the larvae of the syrphid SyrpJms aegyptius Wd. and Coccinella vicina 
Muls. and C. undecimpunctata Finn., were large numbers of Leucopis sp. 
The combined efforts of these destructive larvae had a marked effect in 
checking the spread of the aphis. 

In February 1915, a Leucopis sp. was further noted as being the only 
destructive insect attacking the cotton aphis, A . gossypii Glover infesting 
cotton on Tuti Island, near Khartoum North. 

Throughout the period from February to April, when the dura crop 
was cut, all stages of the Dipteron were found on the leaves (described 
in detail by the author) indicating that breeding was continuous and that 
generations overlapped. The adults confined in breeding cages paired 
in the evening and the females commenced egg-laying two daj^s after emerg¬ 
ing from the pupae. Oviposition lasts two days and the females then 
died. Possibly under normal conditions the flies live longer. When 
laying, the female Leucopis hovers over the aphis infested leaves in the same 
. manner as the female syrphid. The eggs are deposited singly on the leaves, 
close to the colonies of aphides, and are attached in a horizontal position 
to the leaf surface. On dura leaves the eggs were invariably found on the 
underside of the leaf but on cotton only on* the upperside. They may 
readily be distinguished from the eggs of Syrphus aegyptius and the Coc¬ 
cinella spp. From breeding experiments it was found that the average 
number of eggs laid by a single fly was 34 ; under natural conditions pos¬ 
sibly the number would be higher. The larvae occur among the aphides 
on which they feed. Under laboratory conditions the life-cycle from egg 
to adult is completed in ii days. The entire life-cycle may, however, 
be considered as 13 days, as the adult female commences egg-laving two 
days after emergence. 

There is no doubt that this small Dipteron constitutes a valuable check 
on, the increase of aphides infesting the two main crops in the Sudan 
its short Bfe-cycle compensating for the relatively small numbers of egg 
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produced by each female. The number of eggs found on 12 aphid-infested 
dura leaves picked at random, varied from 7 to 153 with an average of 93. 

A chalcid so far undetermined has been bred from a pupa of the Leu - 
copis sp. 

G. T. 

894 - Natural Enemies of Mango Leaf-Hoppsrs (Idiocerus spp.) in India. — 

SubramaNiam, T. V., in the Build in ot Entomological Research, Vol XII, 4th part, 

pp 465-467, 2 plates. London, Feb 19.22. 

Idiocerus niveo spar sits, I. atkinsoni and I. clypcalis , Rhyncotes be¬ 
longing to the Jassidae , are very common in India where they cause 
serious damage to the mango crop [Mangijera indica). 

Studies made at Bangalore (Mysore) have led to the discovery of the 
following natural enemies of Idiocerus spp. : 

1) Pipuncitlus annulifemnr Brun. n. sp., an internal parasite of 
the three Rhyncotes named : 7 . atkinsoni is the species least liable to 
attack. 

2) Pyrilloxenos compacUts Pierce, an internal parasitic coleop- 
teron of the adults of 7 . atkinsoni and 7 . civ peal is ; in one year 30 % of 
7 . atkinsoni and 15 % of 7 . clypealis were found to be parasitised. 

3) Epipyrops fuliqinosa Tams n. sp., an external parasitic lepid- 
opteron of the three species of Rhyncotes. 

4) A hymenopteron of the Dryinid family, an external parasite of 
the nymphs of these Rhvncotes. 

G. T. 

895 - Natural Enemies of Tortrix viridana in England. — vScott, h., in The 

Entomologist's Monthly, McigciZ'nt, Vol.I#VIII, No. 694 (3rd Series, No. 87), pp. 56-61* 

Foil don, March 1922. 

From four pupae of Tortrix viridana collected with a number of others 
from oak trees in a wood in the Southern part of Cambridgeshire in 1921, 
43 chalcidae were obtained, almost all females of the Chalcid Piero maim 
dcplanatus Nees. In two vases 12 emerged from a single pupae. 

Amongst the 8 other pupae of T. viridana collected at the same time 
in 1921, the following species of ichnemnonidae were bred: Phaeogenes 
stimulator Gravenhorst (1 male and 5 females), Pimpla brassicariae Po- 
dave (1 female), Labrorhynchits mgricornis Wesmael (1 male). 

Other enemies of 7 ". viridana noticed in 1921 were : Caloptevyx virgo 
(fam. Odonata) at Queen's Bower, New Forest, and a Dipteron of the fam. 
Empidae (probably Empis livida) at Brockenhurst. 

Several occurrences of other enemies (Microlepidoptera) reported 
elsewhere in England are mentioned, and also the records of large ( swarms 
of the Chalcididae Pt. dcplanatus in England, and of Stenomalus musca- 
rmn in England and Switzerland. 

G. T. 

896 - Control of Insect Pests of Potato in Island of Chiloe (Chili). — See No. 827 of 

this Review. 

[SW-8M] . 
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897 - The “ Colorado Beetle 5 ' {Leptinotarsa decern!in eat a), in the Gironde. — 

Feytaud, J., in Comptes rendus des seances dc VAcademic d'Agriculture dc Prance , 

Vol. VIII, No. 25, PP- 7 o 5 ' 7 o 9 - Paris, 12 July 1922. 

The presence of the " Colorado Beetle ” {Leptinotarsa decemlineata 
Say) has just been reported in France, in the Department of the Gironde. 
The source, which was without doubt incubating for over a year, was only 
discovered about the middle of June 1922. Numerous fields had already 
been invaded throughout almost the whole of the Canton of Blanquefort 
and of Castelnau in the south. 

While the largest invasions recorded in Germany did not exceed three 
hectares of crops, the present invasion covers more than one hundred 
according to the statistics of the prefecture of the Gironde ; according 
to the author calculations, the invaded area covers 250 sq. km. 

As the insect is polyvorous, it attacks all kinds of Solanacese and egg¬ 
plants and tomatoes have been destroyed in the neighbourhood of the worst 
infected potato crops. 

In certain districts, the numbers of this Chrysomelid were such that 
in June all the green parts of entire fields had been destroyed and the 
beetles had migrated in mass towards the surrounding crops. This oc¬ 
curred at the centre of dispersion, at the original source, at a point where 
several farmers clearly remember having seen the same insect in the middle 
of 1921. The flight of the full grown beetles from this point spread the 
. evil in all directions. The predominance of winds from the north and north¬ 
west during a fairly long period and the greater abundance of potato crops 
in the southern part of the canton of Blanquefort, caused the trouble to 
extend especially in the direction of the communes situated to the west 
of Bordeaux. 

The first measures of control were promptly taken by the prefecture 
of the Gironde. The application of arsenical treatments began within 
about a week after the discovery of the pest. The Directorate of the Agri¬ 
cultural Department recommended a formula combining arseniate of lead 
with Bordeaux mixture the formula which is in common use for the treat¬ 
ment of the vine for the pests known as “ altise ”, “ eudemis ” and “ con- 
chylis Arseniate of lead was placed free of cost at the disposal of the 
farmers by the Agricultural Department Office. 

. As soon as the presence of the insect had been reported, the linto- 
urological Station at Bordeaux took in hand the work of fixing the bounda¬ 
ries of the infected area and giving the Directorate of the Agricultural 
Department of the province the technical advice required in the circum¬ 
stances. While waiting for powers to apply radical measures in the worst 
invaded fields, measures which only the Government could order, the 
Station advised that arsenical sprayings on the infested fields or on the 
fields situated within the boundaries of the great centre were not sufficient,, 
but that all the potato fields of the neighbouring communes for a space 
of at least twenty kilometres round the centre, should also be treated as 
a matter of urgency. 

In the interval, with the object of improving as far as possible the 
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process of arsenical spraying, the writer undertook, in collaboration with 
Montbit, assistant at the Entomological Station at Bordeaux, various 
observations and experiments, which were continued in the laboratory 
and in the field and of which the following were the first results :— 

1) Spraying should be carried out under high pressure and pro¬ 
fusely, aiming both at the upper parts and sides of the plants ; it is not 
enough to treat the leaves only, for the stalks and the branches, which are 
difficult to reach with a superficial spraying, also provide though on a 
reduced scale, nourishment for the insect. In many fields where the treat¬ 
ment is carried out too quickly, the larvse find food to live on ; the owner, 
not seeing them any more on the surface of his field, thinks they are dead 
and is surprised to find them a few days later on fresh shoots, or to see 
numerous full grown beetles appearing from the ground after pupating. 

2) The perfect insects, although generally very voracious, stand 
fasting much better than the larvse; hence whenever the food available 
is, however, slightly displeasing, they leave it, so that the use of arsenical 
Bordeaux mixture in the sources of invasion may be a means of dispersing 
the pest; the larvse also abandon the foliage covered with Bordeaux mix¬ 
ture and seek food on the grass until the growth of fresh unsprayed leaves 
or the washing of the leaf tops enables them to return to the potato plants. 
With Bordeaux mixture alone, without addition of arsenical salts, the result 
obtained is similar. 

3) On the other hand, the addition of attractive substances, such 
as molasses, induces the insects to feed more readily on the poisoned 
foliage; 

4) Comparing the effects of arsenate of lead with those of arsenate 
of soda, the writer has ascertained that the strength of about 5 % 0 of 
arsenate of lead obtained by the reaction of anhydrous arsenate of soda 
and neutral acetate of lead (6 % 0 ) is much less effective and has a much 
slower action than the dose of 2 % 0 of anhydrous arsenate of soda alone. 

Arsenate of lead at the above strength (corresponding approximately 
to 1 kg. of powder or paste prepared from commercial arsenate of lead to 
1 hi. of spraying liquid) was not sufficiently effective ; the poisoning 
which it produces, even when it is presented in a non-repellant from, is 
not sufficiently rapid to destroy the older larvae before pupation, at which 
period also their appetite is much reduced ; the strength should therefore 
be doubled or should at least amount to 750 gm. per hi., say 1 kg. 100 
of commercially prepared powder. 

G. T. 

898 - The w Bombyx dispar” (Lymaniria dispar) injurious to Apricot Trees, 
in Vaucluse. — Zacharewicz,, in Comptcs tendus des seances de VAcademic d'Agri¬ 
culture de France, Vol. VIII, No. 24, p. 679. Paris, 20 June-5 July 1922. 

In the Department of Vaucluse the apricot trees are very seriously 
damaged by the caterpillar of “ Bombyx dispar ” {Lymaniria dispar E-) 
which invades the trees from the month’ of May and affects the crop by 
destroying the leaves. 


[amr-sesj 
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The author recommends as means of control: 

1) the crushing of the felted masses of eggs on trunks and walls; 

2) the spraying of the caterpillars with a mixture containing 
1 % of arseniate of lead or lime, before the formation of the fruit, and the 
use of sticky bands or rings of a similar kind. 

Many caterpillars can also be destroyed by placing, near the trees 
attacked, in the month of June, shelter traps formed of simple brush¬ 
wood or faggots ; the insects go inside to pupate and the traps are burned 
before the pupae hatch out. 


0 . T. 
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ARTICLES ANALYSES 


RENSEIGNEMENTS AGRICOLES 


RENSEIGNEMENTS GENERAUX 

899 - Le probleme agricole dans rItalic Meridionale et son fondement biologique. — 

V. Rivera, dans Atti della Society Agronomica Italiana, a. II e et III® n° 2, p, 27-73. 

Rome, 30 jnin 1922. 

L'A. met en evidence le faible ren dement de ragriculture italienne. 
II la documente avec les chiffres suivants, relatifs a la production moyenne 
du froment dans divers pays d’Europe, exprimee en quintaux par ha 
Italie 11,0; France 13,0; Antriche 18,0 ; Allemagne 20,0; Suisse 20,0; 
Pays-Bas 24,0; Irlande 25,0 ; Belgique 25,0; Danemark 31,7. 

La hasse production de froment en Italie a ete consideree sous dif¬ 
ferent s points de vue. D’aucuns croient qne la tendance progressive im- 
primee a 1*agriculture dans TEurope septentrionale et centrale serait 
capable de faire refleurir les cultures lierbacees meme dans la partie de 
ITtalie la moins productive ; d’autres, les agriculteurs, les professenrs 
d’universite et les homines de science, croient qu'en raison des conditions 
climateriques et illume sociales, ces cultures s’adaptent peu a ITtalie 
Meridionale et qu’il convient d’y developper plutot les cultures • arhores- 
centes qui sont productives et qui souffrent peu des consequences de la 
secheresse. 

L'A. a etudie le probleme du revenu agronomique et economique des 
cultures herbacees dans ITtalie Meridionale oh, pendant la periode quin- 
quennale 1909-1913, il est m^me descendu a 9,59 q dans les Pouilles, 
8,3 q en Sicile et 7,1 q en Calabre, sans avoir jamais depasse 20 q par 
ha au cours des meilleures annees. 

D'informations recueillies dans le territoire d'Andria, Y A. a pu s'as¬ 
surer que le benefice maximum qne peut laisser le froment est de 300 a 400 
lires par ha, de 100 lixes pour l’avoine et de 50 a 100 lires pour l'orge. Poux * 
les feves de marais, la culture est deficitaire. La vigne produit en moyenne 

[Renseignement n° 


D&VELOPPE- 
MENT DE 
L’AGRICULTURE 
DANS LES 
DIVERS PAYS 



1122 DifevELOPPEMENT BE B > AGRICULTURE BANS LBS DIVERS PAYS 


75 q de raisins par ha avec un revenu de 1000 a 1500 lires ; les cere ales 
donnent un revenu de 200 lires. La culture de l’olivier est la settle qui a 
un revenu certain. La culture de la moutarde tend a s etendre avec des 
resultats satisfaisants. 

Pour renionter aux causes, P A. a effectue pendant trois a ns des re- 
cherches experimentales a San Sisto, pres d’Aquila, stir les cultures les 
plus en usage dans la region. II a cultive en champ et en se servant de 
moyens perfectionnes des feves de marais, des lentilles, du froment, du 
mats, des pommes de terre, du ricin. Les engrais organiques (fumier) et 
le superphosphate ont donne de tres bons resultats pour les recoltes des 
herbacees faites en avril et en mai, mais aucun avantage n'a ete retire 
pendant les mois de juin-juillet de la production de legumes et de 
cereales, minees par la secheresse pendant le passage du printemps 
a Pete. 

Des comptes recapitulates, il ressort que la culture a ete economi- 
quement desastreuse dans tous les essais, exception faite du froment. 
Le ricin a atteint le plus grand deficit (moyenne de la periode trien- 
nale : 620 lires par ha) ; viennent ensuite en progression decroissante 
les lentilles avec 227 lires, les pommes de terre avec 178 lires, les feves 
de marais avec 85 lires, le mais avec 75 lires ; par contre, le froment a 
laisse un benefice de 175 lires 60. Cest ce qui explique la raison pour 
■ laquelle les paysans de PItalie centrale et meridionale donnent la prefe¬ 
rence au froment. 

L’inferiorite des terres meridionales depend de causes auxquelles 
il est difficile de porter remede avec les perfectionnements et les intensi¬ 
fications agricoles. Ces causes sont le manque d'eau pendant la periode 
la plus importante pour la vie de la plante ainsi que la temperature elevee 
que Pair atteint pendant quelques heures de la joumee et qui determine 
la fermeture des stomates et par consequent un arr&t dans Passimilation ; 
la luminosite de ceitaines terres y contribue en agissant defavorablement 
sur la photosynthese. Les facteurs culturaux sont: le travail mal fait de 
la terre, Pexces d'humidite au debut du developpement de la plante, etc. 
Une comparaison entre les regions septentrionales et meridionales de 
PItalie montre que dans les premieres Peau et la temperature augmentent 
pendant les mois de janvier a juillet, alors que dans les secondes Peau 
est en diminution au moment ou la temperature augmente. 

La propagande faite en faveur de Pemploi d'engrais dans les terrains 
secs des pays meridionaux est consideree par PA. cornme prejudiciable 
parce que les engrais enleveraient aux plantes la possibilite de lutter 
contre da secheresse. 

L’A. conclut en disant que les causes du bas revenu agronomique et 
economique de PItalie Meridionale sont avant tout climateriques et bio- 
logiques et que le manque de culture n’y influe que secondairement. Il 
est necessaire de baser les mesures a choisir sur des facteurs biologiques 
, en suivant les exigences de climat et d'exposition de chaque plante. 

R. P. 
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goo — La fertility du terrain en Grece. — Bouycous G. (Michigan Agricultural Eacpe- 
riment Station) dans Sotl Science , v. 13, n° 2, p. 63-72. Baltimoie, fcv. 1922. 

A la demande du Gouvernement grec, et charge par la Croix Rouge 
Americaine et le War Board, le regrette agronome C. G. Hopkins, assiste 
de FA., se rendit en Grece pour vetudier la fertilite du sol. Bien quel’enquete 
n’ait dure qu’une annee, elle a conduit a des resultats d’un interet decisif. 
Hopkins en a dresse un rapport qui fut presente au Gouvernement Grec 
et communique aux agriculteurs de la Grece ; il revetait line forme plutot 
relachee et populaire ; il n’a pas encore ete traduit en anglais. Si Hopkins 
etait reste en vie, il aurait certainement pre sente un rapport ay ant un ca- 
ractere plus scientifique. Cedant aux instances de quelques homines de 
science, FA. s’efiorce a present d’y remedier. 

La production du sol en Grece est tres basse. Par exemple, la moyenne 
du froment produit est d’environ 10 hi. par ha. ; cette production ne s'ob- 
tient encore que tous les deux ans, et parfois seulement tons les trois ans; 
pendant Fintervalle, le terrain est laisse en jachere. Toutes les cereales 
rendent peu. Quant aux legumes, on ne cultive que quelques especes 
convenant a Falimentation humaine. La culture des legumineuses est 
pratiquement inconnue. L’A. ne s’occupe pas de la fructiculture. 

Les causes de la faible production agricole sent multiples. Celle-ci 
est en partie due a Femploi de semences non selectionnees, au climat a tem¬ 
perature elevee et surtout au manque d’eau vers la fin du printemps et en 
ete ce qui, en absence d’irrigation, rend la culture difficile. Mais e’est surtout 
la sterilite du terrain qui en est la cause principale. Les agriculteurs ne font 
presque rien pour rendre le terrain fertile. La plus grande partie d’entr’eux 
ne connait pas Fusage des engrais chimiques ; lengrais animal est tres 
peu abondant parce qu’en Grece le betail eleve est prevsquexclusivement 
forme de chevres et de brebis qui paisent presque toute Fannee sur les 
montagnes ; on ne connait pas Futilite d’alterner les cereales avec les le- 
gumineuses ; les quelques legumineuses cultivees sont arrachees du sol, 
de sorte qu’ils n’y laissent meme pas l’azote de leurs racines. Pendant les 
jacheres, les legumineuses sauvages ne font pas defaut ; elles sont en grande 
partie broutees par les troupeaux ; il est probable qu’elles fournissent a la 
terre un peu de Fazote qu'elles contiennent. 

La Gr&ce est une region eminemment montagneuse, mais presque tous 
les terrains cultives ont une fine structure; ils sont riches en argile et en 
limon, m£me quand ils contiennent beaucoup de pierres. La nature chimi- 
que du terrain varie beaucoup, ainsi qu‘il resulte d'une centaine d’analy- 
ses rappontees par FA. Par exemple, pour chgque ha. et pour un poids de 
2 250 000 kg. de terrain, Fazote varie entre 1687 kg et x 625 kg, lephosphore 
entre 236 kg et 13 185 kg, le potassium entre 2800 kg et 72 551 kg, le 
magnesium entre 2000 kg et 51 918 kg ; encore plus notables sont les va¬ 
riations de la chaux qui vont de 3200 kg a 140 000 kg et ce surtout par 
rapport au calcaire qui existe d’habitude en surabondance, mais qui 
d’autres fois fait completement defaut. En ce qui concerne les terrains 
depourvus de calcaire, il y en a qui sont acides, mais ils sont relativement 
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tares. Sauf quelques rates exceptions, le potassium abonde en general, 
be phosphore et razote sont les elements qui manquent le plus. 

^importance de la composition chimique du sol relativement a sa 
fertilite est prouvee par le fait que les terrains riches en azote et en phos¬ 
phore donnent une production relativement abondante, bien qu'ils ressen- 
tent Pinfiuence de toutes les autres causes qui diminuent la production. 
Ces terrains riches se rencontrent de preference sur les versants des monta- 
gnes etages en terrasses, ainsi que dans les vallees irriguees et soumises aux 
inondations; les plaines et les hauts plateaux sont en general pativres. 

I/influence considerable sur la fertilite que la composition chimique du 
sol exerce en Grece est confirmee par deux series d'experiences effectuees 
pendant le pen de temps que M. Hopkins en eut le loisir. On cultiva du me- 
lilot dans 38 vases et on put se rendre compte de rinfluence conside¬ 
rable que le phosphore exer^ait sur ^augmentation du rendement. Ainsi, 
dans un terrain calcaire, ce rendement passa en moyenne de 32 a 105 gr. 
par le fait de la simple adjonction de phosphate acide. be melilot fut en- 
suite partiellement seche et melange an terrain ofi Ton laissa les racines 
des plantes, et on obtint ainsi une production de millet bien plus abondante 
que dans le controle. Huit essais en pleine terre furent aussi faits dans 
diverses parties de la Grece; PA. n'en relate que deux dans des terrains aci- 
des, a savoir Padjonction de calcaire et de phosphate acide dans la propor¬ 
tion d’environ 25 t et de 5 q par ha. Elle donna une augmentation formi¬ 
dable du .rendement, le faisant dans un cas passer de 150 kg environ par 
ha a 3100 kg environ, soit vingt fois plus. I/adjonction de chaux ou 
de phosphate fut bien moins avantageuse. En general, au cours de Pins- 
pection effectuee a travers la Grece, on releva que le sol est tres apte a 
etre fertilise, et quhl ressent en plein Paction de Pazote et du phosphore, et, 
s'il est acide, du calcaire. I v . V. 

901 - V Agriculture dans PEtat du Parana (Bresil). — mm hoz da roca. Mensagem 
dirigida ao Congresso Legislative* pelo Dr. Gaetano Munhoz da Roca, Presidente 
do Estado , ao insiallar-se a 2 a Sessdo da 15® Legislatura. 106 p. Curityba, 1 fev. 1921 (1). 
blmportance de la production agricole dans Peconomie nationale 
de rfitat du Parana est mise en evidence par la valeur des exportations 
durant Pannee financiere 1919-1920, consideree dans ce «Message ». Elle 
atteignit pour Pexportation generate le chiffre de 63855088 milreis dont 
3487600b se rapportent au mate — 11 991 500 au bois — 5 450 400 an 
betail — 609 888 au cafe — 4 927 300 a des produits varies, be mate 
foumit done 60 % et plus des revenus de PE/fcat. 

Pour assurer et pour developper les deux richesses agraires princi- 
pales du pays, le Decret n. 1201 du 17 novembre 1920 limita de mai a 
octobre Pepoque a laquelle la recolte du mate est permise, et rendit obli- 
gatoire Panafyse du produit destine au commerce et mis sous le sceau 


{1} Pour d’autres reosdgnements concemant ragriculture dans les difterents Btats du 
Brasil, voir B. juillet 1922, n° 681 et sa note dediee a la bibliographic. {N. d. P.) 
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de garantie cree par la loi n° 1956 du 23 mars 1920 ; la loi n° 1986 du 
5 avril 1920 etablit les epoques auxquelles 1'abatage du bois est permis, 
et rend obligatoire le reboisement des etendues d’abatage laissant a Pin- 
teresse le choix des arbres pour le "reboisement. 

E’Etat entretient les institutions suivantes d ’enseignement et d’ex-' 
perimentation agraire : «Escola agronomiea » de Curityba fondee par 
la loi n. 1788 du 5 avril 1918, et qui eut 93 el&ves en 1920; — «Instituto 
Bercachery » destine aux plantations experimentales pour etudier celles qui 
s’adaptent le mieux aux conditions climateriques et ambiantes de l’Etat ; 
cet Institut a ete agrege a la « Escola agronomica » et Ton y accomplit 
des travaux de selection, des essais d’engrais, des exercices de travaux 
agricoles soit manuels soit mecaniques etc.; — « campo do Portao » champ 
experimental qui depend egalement de 1 ’« Escola agronomica» ; — 

« patronato agricolo » orpkelinat qui prepare les pupilles a 1’exercice de 
ragriculture; — inspectorat de ragriculture. Une station experimentale 
de graniculture est sur le point d'etre fondee. 

On a supprime la colonisation subventionnee ; mais 1 ’Etat favorise 
la colonisation soit en rendant aisee aux colons racquisition des terres 
devolues au Gouvemement federal ou aux entreprises privees, soit en 
aidant dans ce but les communes, soit enfin en acque rant pour son cOmpte 
des terres a assigner aux colons. Ea loi n° fc i642 de 1916 fixe les conditions 
de concession des terres aux particulars ; en application de cette loi 
on a deja distribue au Parana r.roo 000 hectares dont la plus grande 
partie aux colons bresiliens, originaires du Rio Grande do Sul. 

F. D. 

902 - L’agriculture a la Martinique. — Bulletin Agricole de la Martinique , Revue trimes- 

trielle publiee par le Service de l*Agriculture , an. IV, n° 22, 49 p. Fort-de-France, 1922. 

Service Agricole et Forestier: organisation et fonctionnement. — Ee 
debut du service agricole coincide avec la creation de jardins d’essai 
(a Tracee, a Tivoli et a Prefontaine) et d’un laboratoire agricole ; cette 
creation fut decretee par la loi du xi mars 1904. Ea loi du 20 janv. 1909 
fixa les attributions de ce service et la loi du 26 avril 1909 institua de nou- 
veaux jardins d’essai ainsi que l’enseignement agricole. 

D’apres l’organisation actuelle, le service de l’agriculture a pour 
but essentiel, d’une part d’ameliorer le rendement cultural et industriel 
de la canne & sucre par le perfectionnement des methodes d’exploitation, 
d’autre part de favoriser le developpement progressif des cultures dites 
secondaires, afin de premunir la colonie contre les dangers de la monocul¬ 
ture. II comprend actuellement deux sections distinctes : la section agri¬ 
cole proprement dite et la section forestiere. 

Ees attributions de la section agricole et son programme d’action 
peuvent se resumercomme suit: 

1. Recherches scientifiques et experimentales : 
a) dans les laboratoires (de chimie et technologie agricoles, d’ento 
mologie et phytopathologie); 


|>01-90*3 
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b) dans les jardins d’essai et les champs d’experience (sur la canne 
a^sucre, et sur les cultures dites secondaires: cacaoyer caieier, citro- 
nnier, etc.). # 

2 . Enseignement et vulgarisation agricoles: 

a) enseignement agricole (dans les ecoles primaires ; a 1’ecole nor- 
male d’instituteurs, au licee d’enseignement secoxidaire, dans une ecole 
speciale d’agriculture); 

b) vulgarisation et renseignemeuts, par des consultations ecrijes 
ou verba les, des conferences, des publications ; 

3. Ameliorations agricoles et genie rural (etudes et pro jets, controle 
des travaux d'execution et d’entretien). 

4. Encouragement a Vagriculture: 

a) primes aux cultures secondaires, a l’enseignement agricole, etc.; 

b) indemnites, et subventions pour ameliorations permanentes (drai¬ 
nage, irrigation, etc.); 

c) expositions et concours agricoles; 

d) cooperation et mutualites agricoles (syndicats, cooperatives, so- 
cietes de credit, etc.). 

Quant a la section forestiere , ses attributions comportent: 

1) surveillance et conservation des for&ts existantes (appartenant 
au Domaine ou aux particuliers); 

2) exploitation rationnelle des bois et forets domaniaux ; 

3) reboisements; correction des rivieres et des cours d’eau torren- 

tueux. 

Le budget de 1922 comprend: direction et laboratoires : 48 000 fr.: 
jardins d’essai : 103 600 fr; for&ts : 60 600 fr. Celui de 1922 comporte en 
outre un credit de 50 000 fr pour travaux de reboisement et un autre credit 
de 30 000 fr. pour encouragements a l’agriculture. 

Le role essentiel des jardins d’essai est de preparer et de distribuer 
gratuitement aux agriculteurs qui en font la demande, les plants des 
meilleures especes de vegetaux utiles, la canne a sucre exceptee. Pendant 
la periode decennale 19x2-1921, ils distribuerent plus de 1100 000 plants 
dont en chiffre rond 177 000 cafeiers, 64 000 cacaoyers, 476 000 citron- 
niers, 294 000 plants a tabac, 14 000 arbres fruitiers et 183 oqo plants 
divers. 

Les forets couvrent environ 20 000 ha dont 7 000 appartenant aux 
domaiiies coloniaux et 13 000 aux particuliers. Le coefficient annuel d’ac- 
croissement peut etre evalue de 5 a 6 m 3 , ce qui represente une pro¬ 
duction annuelle d’au moins 100 000 m 3 , c’est-a-dire le double de la 
consommation de l’ile. 

Culture de la canne d sucre et industries annexes . -7- Sur une 
superficie totale d’environ 98 000 ha, dont 76 000 de terrains volca- 
niques (au nord) et 22000 de terrains sedimentaires, la canne k sucre 
occupe environ 27 000 ha, dont 18 000 seulement sont recoltes annuel- 
lement, le reste etant en partie en cours de rotation (jacheres, engrais 
verts ou paturages) et en parties plante de jeunes Cannes. Toutes les terres 

1***1 
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qui conviennent a la culture de la canne etant deja plan tees, il ne senible 
done pas qu’il y ait lieu de songer k une extension des superficies consacrees 
a cette culture. Par contre, il est possible d'accroitre la production par 
l'amelioration des procedes de culture et de fabrication, ce qui permet- 
trait de porter la production actuelle de 30 000 a 100 000 tonnes au moins 
par an. 

Il tut un temps oft la canne jaune d’Otahiti ou canne Bourbon etait 
prin cipalement cultivee ; depuis une trentaine d’annees, a la suite de be tat 
de degenerescence dans lequel les vieilles varietes sont tombees, on en a 
introduit de nombreuses obtenues par ensemencements ( seedling) pro- 
venant de la Guyane Britannique (Demerara et des Barbades). A la 
Congue, celles-ci degenererent egalement, celles de Barbades' avant cel- 
les de Demerara. En regie generate, on peut dire que leur introduction 
est utile, ayant permis de conserver, si pas de developper, la culture de 
la canne a sucre. 

Da premiere recolte a lieu 18 mois apres la plantation : la seconde 
(premiers rejetons) 12 a 14 mois apres; la troisieme (seconds reje- 
tons) est laissee telle quelle et destinee a la pature pendant 4 a 5 annees. 
Il existe actuellement a La Martinique 15 sucreries, Le sucre de premier 
jet arrive jusqu'a 98,8° de polarisation ; peu de sucreries donnent un pro- 
duit qui descend audessous de 97 0 . Les sucres de second jet titrent 
en moyenne 95 a 97 0 . La consonimation locale absorbe environ un 
millier de tonnes par an ; le reste (30 000 a 40 000 tonnes de sucre de tous 
jets) est exporte en France. 

La bagasse est employee comme combustible ; une tonne de canne 
en donne 200 kg. avec 50 % d’humidite, equivalant comme combustible 
a au moins 50 kg de charbon fossile. Les ecumes de defecation sont 
melangees a la paille hachee et employees comme fourrage; on en obtient 
10 kg par tonne de canne a sucre. Les melasses servent k la fabrication 
du rhum. En general, elles titrent 54 a 58 % de richesse saccharine abso- 
lue et contiennent de 20 a 30 % de sucres reducteurs directs contre 30 
a 40 % de saccharose. Leur densite est en moyenne de 1,40 et le rendement 
theorique est de 90 litres de rhum a 55 0 par'hi. ; leur rendement effectif 
est de 75 a 80 % correspondant en moyenne a 24 litres de rhum par tonne 
de canne a sucre. , 

Cultures dite$ secondaires et industries y afferentes . — La plus im¬ 
port ante est celle du cacaoyer qui occupe environ 1500 ha surtout 
dans' le nord de Hie. Pendant la periode quinquennale 1917-1921, on a 
exporte en moyenne 400 000 tonnes de graines par an contre une moyenne 
de 500 000 tonnes pendant la periode d'avant-guerre. 

Les varietes principalement cultivees sont : Criollo, Venezuela, Fo~ 
rastero, Calabacillo. Les principaux arbres-abris sont: Glyricidia, Sa- 
mana (Pythecolobium Saman). La production annuelle est d’environ 1 kg 
de graines par arbre; elle atteint meme 2 kg dans les plantations mieux 
tenues. 

La Martinique compte trois chocolateries qui peuvent produire en¬ 
semble 1 200 kg. de chocolat en tablettes par jour, et deux fabriques de 

[>o&3 
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poudre de cacao qui ensemble peuvent travailler 2 000 kg* de graines 
par jour. 

Le cafe, qui fut naguere? cultive sur une large echelle, a ete gravement 
atteint par deux parasites : l’anguillule (H Herod era radicicola) et le papil- 
lon connu sous le nom de Cemiostoma coffeola dont la larve eu devore les 
feuilles. Depuis quelques annees on a procede a la reconstitution des plan¬ 
tations avec le Coffea liberica et Coffea robusta . 

Les arbres d'ombrage les plus couramment employes sont: le pois 
doux (Inga edulis), le samana, la glyciridia. 

Depuis 1910, la culture du citronnier s'est beaucoup developpee, spe- 
cialement celle du Citrus medica var. acid a qui est employee soit pour la 
consommation directe, soit pour la preparation du jus concentre et du 
citrate de cbaux (preparation faite dans quatre fabriques de Tile), ainsi 
que pour celle d’essence tiree de la pelure. 

Le tabac vient a Tetat spontane a La Martinique comme dans 
toute FAmerique tropicale. Une variete originaire de Tile doit etre 
le tabac « Grand Martinique ». Autrefais cette culture etait florissante; 
elle est en bonne voie de renaissance ; la qualite du produit est tres 
bonne. „ 

Le coton ( Gossypium arborescens) est spontane ou cultive dans toute 
La Martinique, mais la culture a proprement parler est tres limitee. Na- 
guere il couvrait des milliers d’hectares. La qualite a fibres longues 
(Sea Island) con vient Ires bien a File. 

L’industrie textile n’existe pas a La Martinique. Presque tous les 
gens de la campagne font des cordes avec des fibres d'agave appelees 
«languesde bceuf » (Agave rigida), avec l’abaca ou bananier-corde (Musa 
textilis ), avec des ecorces des diverses especes, surtout les malvacees 
des genres pavonia et pariptium et des borraginees du genre cordia ap¬ 
pelees pat le cultivateur martiniquais « mahot». 

Pour les travaux de vannerie, on fait usage de F<<arouma » (Maranta 
jimcea) ; pour la fabrication d’engins de peche on se sert du bambou; pour 
celle de chapeaux ordinaires, de feuilles de certains palmiers, specialement 
du «latanier» (Thrinax barbadensis). 

Le vanitlier pousse tres bien a La Martinique, mais sa culture est 
negligee, a tel point que dans quelques annees sa production ne suffira 
plus k la consommation locale. L’exportation annuelle et moyenne pen¬ 
dant la demiere periode decennale fut de 1900 kg. La Vanilla aroma - 
tica, de pen de valeur commerciale, est spontanee; on cultive les espe¬ 
ces suivantes ; «vanille du Mexique » (F. planifolia) et le « vanillon » (F. 
claviculata ). 

La noix de muscade et la canelle alimentent une exportation peu im¬ 
portance ; le gingembre, le poivre, les clous de girofle sont produits en 
quantites a peine suffisantes pour les besoins locaux. 

. ^ em i e - ~ & est tout a fai tinsuffisant pour repondre aux besoins de 
Falimentation locale et de rapprovisionnement d’animaux de travail et de 
famier. On a approximativement: 10 000 equides; 25 a 30 000 bovidds, 
30000 ovidds et caprins et 20000 suides. I/fle compte 12000 ha de 

[m] 
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prairies et de savanes' auxquelles il faut ajouter 6 a 7 000 lia de jackeres, 
de sorte que TeSectii actuel pourrait etre double. 

bes chevaux creoles sont de petite taille (i m ,30-i m ,4o) sobres et 
robustes. Ils se nourrissent avec 1 ’herbe de Pard (Panicum molle) ou 
l’herbe de Guinee [Panicum maximum), de sommites vertes de Cannes 
a sucre au moment de la recolte, d’ecumes de defecation, de paille seche 
hackee et arrosee de melasse. 

II n’existe pas d’elevage de ckevaux proprement dit. 

!bes mulets sont assez nombreux ; ceux de provenance indigene sont 
de petite taille (i m ,30 environ), tandis que ceux qui sont importes de 
Porto-Rico ou des fitats-Unis sont de taille plus elevee et plus forts, mais 
ils sont plus exigeants. 

lye ckeptel bovin est constitue par des animaux de petite taille prove- 
nant du croisement des races diverses successivement importees dans la 
colonie. bes races specialises pour la boucherie on pour la production 
du lait font defaut. bes meilleures vackes donnent tout au plus 4^5 litres 
de lait. Le rendement de boucherie est de 40 a 60 % et la viande est de 
qualite ordinaire. 

bes ovides doivent leur origine au croisement des races de TAmerique 
du Sud avec celles provenant du Senegal. 

bes suides sont eleves autour des habitations; ils rappellent la race 
iberique. P. D. 

903 - Le materiel agricole en Syrie et au Liban. — Service de l’ agriculture du 
Haut-Commissariat de la Republique EraNcaise en Syrie et au Bib an. Enquete 
sur le matiriel agricole se tronvant en Syrie A la date dil 31 dScembre 1921 (1), p. z-ix. Bey¬ 
routh 21 janv. 1922. # 

Un tableau donne par genre de machines (materiel de culture a trac¬ 
tion animale, materiel de battage, triage, etc., materiel de culture a trac¬ 
tion mecanique, materiel des industries agricoles, etc.), la ^tatistique du 
materiel agricole se trouvant en Syrie et au biban a la date du 31 dec. 1922. 
Ce rapport renseigne aussi: le modele des divers instruments, les districts 
qui en possedent le plus, le pays d’origine des machines importees, la 
raison de leur succes ou insucces, les ameliorations apportees ou a faire 
dans la construction ou le choix du modele ; ou et par qui se fait le com¬ 
merce des machines agricoles, et le mode de payement. Sont enumerees 
egalement les regions les plus propices a Temploi du materiel agricole. 

On ne trouve nulle part en Syrie d’entrepreneurs de travaux de cul¬ 
ture ou de battage. Dans le gouvemement de Damas, quelques proprie- 
taires de tracteurs louent leurs appareils k leurs voisins. Dans. le gou¬ 
vemement d’Alep, dans le Sandjak d’Alexandrette, et dans le territoire 
des Alaouites, le service de Tagriculture a execute des travaux k forfait, 
mis gratuitement a la disposition des agriculteurs quelques machines de 
divers types et consenti a quelques pr£ts de charrues. 


(1) Documentation pr£sent£e par le Haut-Com m issaire p. i. de la RSpublique Pransaise 
en Syrie et an Biban. 
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Ces initiatives ont ete bien accueillies. 

Les causes qui, en Syrie, font obstacle a Temploi du materiel agricole 
sont les suivantes : mode d'exploitation du sol: le metayer fonmit le 
materiel de culture et au moment de la recolte et suivant les perspecti¬ 
ves de celles-ci, le proprietaire fait au cultivateur les avances en argent 
necessaires pour l’execution des travaux qu'elle comporte ; ces avances 
sont remboursees avec un in ter ^t tres eleve et laissent pen de benefices ; 
manque de capitaux chez le metayer; defaut destruction pratique ; 
defence chez le cultivateur et le proprietaire a regard de toute nou- 
veaute ; manque d'adaptation aux conditions locales du materiel importe, 
particulierement pour les charrues, les faucheuses et les moissonneuses- 
lieuses; manque d'initiative des grands proprietaires; penurie et manque 
de force des b§tes de trait; manque d’ateliers de reparation et de depots 
de pieces de rechange. 

Pour favoriser 1 'emploi du materiel agricole on preconise, dans ce rap¬ 
port, la transformation du mode d'exploitation du sol, la creation du cre¬ 
dit a 1'Agriculture, la vulgarisation de Tenseignement agricole technique 
et pratique, la diffusion des resultats obteuus par 1'emploi du materiel 
agricole, le developpement de la production des betes de trait, l'adapta- 
tion du materiel, la construction d’ateliers de reparations et de depots 
de pieces de rechange, et la constitution d'entreprises de travaux agricoles 
a forfait. F. S. 

904 - Pour P enseignement de la bacteriologie du terrain. — b rown p. e. (Professor 
of Bacteriology, IcAva State College, Ames) dans Journal of the American Society of Agro¬ 
nomy, v. 13, n° 8, p. 323-329. Washington, janv. 1922. 

On a affirme que la science dn sol est la base de ragriculture. II s'agit 
d’une etude tres vaste, et si elle est aujourd'hui enseignee dans plusieurs 
cours, ce n'est pas seulement par esprit didactique, mais aussi en raison 
de la necessite reconnue d'enseigner des notions vastes, precises et sures* 
D'apres l'experience faite au Iowa State College, la pedologie peut 
etre utilement enseignee dans quatre cours desquels un est general et in- 
troductif, un terminal et d'application et deux intermediaires consacres 
a la fertilite (surtout au point de vue chimique) et a la bacteriologie. 

La bacteriologie ’’u sol est une branclie qui ne s'est differenciee que 
tout recemment de la bacteriologie agricole. Dans le curriculum de pres- 
que toutes les ecoles d'agriculture elle n'a pas encore ete erigee en un 
enseignement autonome, ce qui n'exclut pas que son importance est 
de plus en plus evaluee. A present la bacteriologie du sol ne peut plus 
former un objet accessoire, presqu'accidentel d'enseignement et compris 
dans la bacteriologie agricole. 

Jusqu'a ce jour, les traites speciaux de bacteriologie du sol font encore 
defaut; e'est pourquoi l'enseignement doit £tre oral, animeau nxoyen de 
discussions et de travaux ecrits, ce qui contribue beaucoup a eclaircir 
les idees. Certains arguments, tels que 1 'azotofixation, nitrification, 
le cycle du carbone, le cycle du soufre, le probl^me du phosphore, le role 
des moisissures et des protozoaires, etc. sont traites avec ampleur; 
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tres arguments de peu d'importance, tels que la deazotification, sont 
laisses dans l'ombre. lyes notions ne doivent pas etre trop techniques et 
embrouillees, mais simples et concretes, destinees a illuminer la prati¬ 
que, le labourage, les engrais, les correctifs, le drainage, etc. Elies 
doivent eveiller Tattention des eleves et retenir l’interet; elles doi¬ 
vent £tre completees par des demonst ations et des essais de labora- 
toire. L. V. 

905 - L’enseignement agrieole en Belgique. — mi^istere de l 1 agriculture, Situation 
de V enseignement agricole , Rapport triennal , avec annexes, presents au? cJmmbres legisla¬ 
tives par M. le Ministre de Vagriculture, annees 1918, 1919? 1920, p. XXIV 219. Bru¬ 
xelles, 1920 (1). 

Sauf dans quelques ecoles, dont les installations ont ete completement. 
detruites au cours de la guerre, les cours et les demonstrations ont repris 
partout. Sous l’inipulsion de Y Administration, les ecoles subsidises par 
le Departement s’inspirent autant que possible des necessites nouvelles 
creees par la guerre ; elles ont perfectionne leurs methodes, revise leurs 
programmes, complete leurs cadres. 

Conseil superieur de perfectionnement de Vense*gnement agrieole et hor~ 
ticole . — Cree par 1'arrSte royal du 31 mars 1919, ce Conseil, compose 
des personnalites les plus en vue du monde pedagogique et agricole, a 
apporte une collaboration precieuse a L oeuvre du relevement de Tensei- 
gnement agricole en Belgique. Ce conseil delibere sur toutes les questions et 
tous les objets qui interessent les progres de lenseignement agricole et 
horticole. II compte 12 membres effectifs et un certain nombre de mem- 
bres nommes a titre consultatif, et comprend 5 sections : i^ re section — 
Enseignement agricole superieur; 2 e section — Enseignement moyen 
agricole ; 3 e section — Enseignement populaire agricole; 4 e section — 
Enseignement horticole moyen et populaire ; 5 e section — Enseignement 
menager agricole. 

Enseignement agrieole superieur. — D’importantes modifications ont 
ete apportees a Torganisation de 1 'enseignement agrieole superieur. La 
loi du 15 novembfe 1919, relative a l'enseignement agrieole, a remplace 
celle du 4 avril 1890, et rendu possible la creation d'un Institut agrieole 
flamand. Un nouvel arr&te royal, du 8 avril 1920, regie les conditions d'ad- 
mission aux Instituts superieurs d’agri culture et 1 'elite rinement dps di- 
plomes delivres par ces etablissements. Cet arrete cree les dipldmes de 
«Licencie en Sciences agronomiques », delivres apres deux annees d'etu- 
des ; il porte 4 4 ans la duree des etudes pour Tobtention du dipldme d’in¬ 
genieur a savoir: 2 annees d'etudes communes conduisant au dipldme 
de i candidat ingenieur agronome » ’et 2 annees de specialisation condui¬ 
sant au diplome de: ingenieur agronome, ingenieur agronome colo¬ 
nial, ingenieur des eauxet-for&ts, ingenieur du genie rural, ingenieur 
horticole, ingenieur des industries agricoles ou ingenieur chimiste 
agrieole. 

Institut agrieole de VEtat , a Gembloux . — Les cours ont ete suspendus 

(1) Voir jB. juill.-aoftt 1920, n° 713. (N, d. R.) 


[904-905 



1132 


ENSEIGNEMEOT AGRICOEB 


pendant l'annee scolaire 1917-1918. Des la reouverture, la bonne repu¬ 
tation de Tlnstitut s'est affirmee par la rentree de 200 eleves. La popula¬ 
tion scolaire pour 1920 a ete de 181 el&ves dont 35 etrangers. D'heureuses 
transformations ont ete apportees dans Texploitation de la ferme qui est 
devenue surtout experimentale et demonstrative. 

Institut agronomique de V lit at, d Gand. — I/Institut agronomique 
de 1’Etat, a Gand, a ete institue par arr&te royal du 25 inai 1920, en ap¬ 
plication de la loi du 15 novembre 1919. Les cours y sont professes en lan- 
gue flamande. La premiere annee academique a ete ouverte le 19 octo- 
bre 1920 avec une population de 20 eleves reguliers. L’Etat a fait Tac- 
quisition d'une propriete de 60 ha, situee a Melle, pour £tre annexee 
comme ferme experimentale au nouvel Institut. 

Institut normal supSrieur d 3 economic menage?e agricole a Laeken (1). 

Enseignement agricole moyen . 

Ecole moyenne pratique d’agriculture de VEtat, d Huy . 

Les programmes ont ete sounds a une revision complete. 

Une annee d'etudes preparatoires a ete creee. Des cours nouveaux 
ont ete etablis (machines agricoles, langue flamande). Dans la redaction 
des programmes, on s'est inspire des demiers progres de la science agricole. 
Des cours pratiques de motoculture seront donnes. 

L’ecole compte aujourd’hui 51 eleves. Ce chiffre constitue un progres 
considerable sur les annees anterieures. Plusieurs conferences ont ete 
donnees par les membres du corps professoral. Un de leurs meilleurs 
resultats est de faire connaitre recole. 

Ecoles d’agriculture subsidises. 

Ecole d’agriculture de Carlsbourg. — Les cours ont ete orientes dans 
le sens d'une production plus intensive, de la motoculture, et de Tembel- 
lissement de la vie rurale. $ 

Ecole d’agriculture de la Louviere (Institut S 1 Joseph). 

Ecole d*agriculture ae Leuze . — Le programme a ete complete par des 
le9ons de zootechnie et d'alimentation du betail. En vue de la restaura- 
tion et de la reorganisation des syndicats d’elevage, d#s cours speciaux 
sont donnes sur Tanalyse du lait. 

Sections d 3 agriculture subsidises. — Elies sont les suivantes : sec¬ 
tions moyenne agricole d'Aerschot, d'Avelghem, de Bree, de Brugeletfce, 
de Buggenhout, de Chimay, de Dinant, d’Ellezelles, d’Enghien, de Fleu- 
rus, de Hannut, de Hasselt, d’Opwyck, de Saint-Trond, de Schadeck- 
Attert, de Sotteghem, de Thielt, de Thuin, de Tirlemont (College Notre-* 
Dame), de Tirlemont (Ecole provinciale), de Tongres, de Virton, de Vise, 
de Waremme, de Wavre (Institut Saint-Jean-Baptiste), de Wavre (Ecole 
provinciale). 

Ecoles et Sections MSnageres agricoles libres subsidises 

La situation de ces Ecoles est tres bonne. Un enseignement agricole 
donne aux jeunes lilies, a cote de renseignement general, est apprecie 
par les interessees, malgre la tendance remarquee apres la guerre de de- 

fa) Voir aper^us origiaaux p. 1295-1297, B. oct. 1921. (N. d. R .} 
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serter les campagnes et de cherclier une culture intellectuelle etrangere 
aux sciences agricoles. 

Les ecoles menage res agricoles subsidises sont les suivantes : ecole 
menagere agricole de Bastogne, Berlaer-lez-Lierre, Bouchout, Bruge- 
lette, Celles (Hainaut), Ciney, Cortemarck, Herve, Pecole superieure d'agri- 
culture pour jeunes lilies a Heverle, Pecole menagere agricole de Lpcre, 
Marchet-les-Dames, Maulde, Overyssche, S' Gravenwezel, Tessenderloo, 
Virton, Wavre Notre-Dame. 

Les sections menageres agricoles subsidises sont les suivantes : sec¬ 
tion menagere agricole de Balegem, Brugelette, Champion, Jodoigne, 
Ressegem, Vezon, Waremme, et Zeelhem. 

Cours d’agronomic dans les athenees et les ecoles moyennes de VEtat. 
Suspendu en 1918, cet enseignement a ete repris des Pannee suivante. 

Cours d'agronomie dans les etablissements libres d’enseignement moyen • 

52 cours d'agronomie out ete organises dans ces etablissements au 
cours de la derniere periode triennale. 

Enseignement agricole elementaire . 

Sections professionnelles agricoles pour gargons. 

Ces sections sont fixes, annexees generalement aux ecoles primaires 
rurales ou ambulantes. La forme d'enseignement agricole appliquee dans 
ces cours d'hiver s'adapte bien aux habitudes de nos agriculteurs. Plu- 
sieurs sections nouvelles sont nees pendant la periode triennale envisagee. 
Par contre, d'autres out cesse de fonctionner. 

Ecoles de mecanique agricole. 

Ces sections a programme tres specialise sont tres appreciees. 

Ecoles menageres agricoles ambulantes. 

Apres Parmistice les ecoles se remirent a fonctionner pour le plus 
grand bien des populations rurales qui apprecient beaucoup Penseigne- 
ment qui y est donne. Cinq nouvelles ecoles, celles de Beirendrecht, Heyst- 
op-den Berg, Campenhout, Clytte (Reninghelst) et Yvoir, ont ete creees 
en 1919. 

Enseignement agricole populaire. 

Conferences donnees par les agronomes de VEtat, 

Les conferences donnees par les agronomes sur des sujets d'intertt 
general pour les cultivateurs de la region sont toujours bien goutees par 
leurs nombreux auditeurs. Les agronomes trouvent dans ces reunions 
Poccasion de se faire connaitre aux agriculteurs et d'y nouer des relations 
profitables pour ces derniers. 

Conferences agricoles aux adultes. 

A partir de Parmistice les conferences ont eu surtout pour objet d'at- 
tirer P attention des cultivateurs sur les moyens dont its disposent pour 
accroitre immediatement la production agricole. Dans cet ordre d'idees, 
des conferences promenades ont ete institutes en 1920 pour initier prati- 
quement les agriculteurs a la methode de selection massale des pommes 
de terre. II y a actuellement une tendance a remplacer les cours d'adultes 
par des cours developpes qui comportent un enseignement plus appro- 
fondi, plus methodique. 

t»o«3 
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Conferences pour fermieres. 

Ces conferences aux fermieres sont tine des varietes de benseigne- 
ment agricole les pins goutees et portant le plus de fruits. 

Corns d’aviculture. 

Ces conferences sont bien suivies, non seulement par des amateurs, 
mais par des agriculteurs qui cherchent a ameliorer les conditions d'ex- 
ploitation de la volaille. 

Cours d’apiculture. 

Les cours d’apiculture organises a rintervention des federations 
apicoles sont suivis par des amateurs desireux de s’instruire et d’ame- 
liorer les conditions de leur petite exploitation. 

Cours d’ agronomic pour militaires. 

En 1920, le Departement pour 1 'Agriculture a fait une tentative 
pour instituer des cours pour militaires dans les casernes. 

Conferences speciales. 

De nombreuses conferences out ete donnees par les federations agri¬ 
coles libres sous le controle des agronomes de 1 ’Etat, en vue de donner 
une nouvelle impulsion aux associations agricoles et de tenir leurs mem- 
bres au courant des progres de la science agricole. 

Demonstrations d*alimentation rationnelle du betail et champs d’expe¬ 
rience. 

Alors que la Belgique consommait proportionnellement la plus grande 
quantite d'engrais chimiques a l'unite de surface, l’emploi de ceux-ci a 
considerablement baisse en ce moment. D'autre part, les sentences qui 
n'ont pas pu £tre renouvelees en temps utile sont en voie de degenerescence. 
Enfin, les aliments concentres du betail ne sont utilises que sur une faible 
echelle, en raison de leur rarete et de leur cherte. En vue de remedier 
a cet etat de choses, et de contribuer ainsi a l’accroissement de la pro¬ 
duction agricole, le Departement de b Agriculture a prescrit aux agrono¬ 
mes de l'Etat d'entreprendre une serie d’essais destines: 

1) a montrer que malgre kurs prix eleves, bemploi des engrais 
chimiques est encore remunerateur ; 

2) a rechercher les engrais dont bemploi est le plus economique 
dans les circonstances actuelles ; 

3) a faire connaitre les engrais nouveaux produits dans le pays ot> 
qu'il serait possible d'y produire ; 

4) k repandre de bonnes varietes de sentences ; 

5) a montrer bheureuse influence sur le rendentent en lait d’une 
dose plus elevee en albumine dans la ration. 

Voici quels sont les essais entrepris : 

a) essais d'apr&s un plan uniforme pour tout le pays, portant: 
sur les principaux engrais azotes ; sur les principaux engrais phosphates. 

b) essais d’apres un plan regional portant sur des varietes de froment, 
de seigle et d’avoine selectionnees, founds par le Departement, outre une 
ou plusieurs varietes locales fournies par b experiment at eur. 

c) essais d'apres les plans proposes par les agronomes de bfitat 
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portant sur la selection des semences, notamment des pommes de terre, 
sur les effets du binage des cereales, etc. 
d) Essais d’alimentation du betail. 

Service des Renseignements agricoles. 

La station agronomique de Gembloux se compose actuellement de: 
la station de chimie et de physique agricoles ; la station laitiere ; la 
station de phytopathologie ; la station d’entomologie ; la station de genie 
rural; la station de recherches pour Tamelioration des semences ; la 
station forestiere. 

Inspection de Venseignement agricole. 

La commission administrative et de surveillance, les inspecteurs 
d'agriculture, les inspectrices de renseignement menager agricole, les 
a gronomes de l’fitat ont controle le fonctionnement de renseignement agri¬ 
cole aux divers degres. Les rapports signalent qu'en general les diverses 
institutions repondent a leur but. 

Ecoles d’Horticulture. 

Les ecoles de l'Etat sont: l'ecole d'horticultue de Gand et Tecole 
d'horticulture de Vilvorde. 

Les ecoles subsidises par l’Etat sont celles de Carlsbourg, Liege, Mons, 
et Toumai. 

Ecoles temporaires d’horticulture. 

Dans la plupart des centres d'horticulture professionnelle des ecoles 
temporaires furent efablies en vue de permettre aux practiciens de tirer 
parti des procedes en vigueur dans d’autres milieux, et d'appliquer a 
leurs cultures les progres scientifiques. 

II en fut de mteie dans les localites ou la culture maraichere ou l'ar- 
boriculture semblait pouvoir s'implanter. Le nombre d'ecoles s'elevait 
a la fin de la periode a 45. 

II existe egalement des cours sur I'arboriculture fruitiere, des cours 
sur la culture maraichere, et des conferences sur Tarboriculture fruitiere, 
la culture maraichere et la floriculture^. F. S. 

906 - Efcncbs et recherches d’agronomie en Italic. — Borghesani g. a m dans Atti della 

Society Agranomica Italiam , a. II et III, v. 2, p. 104-109, Bibliographic. Rome, 30 juin 

1922. 

Le rapporteur observe que la methode appelee methode statistique 
introduce en physique et en chimie par Maxweee par 1’etude de la the- 
orie de la chaleur, a ete appliquee dans l'industrie ou elle a amene, 
outre d’autres applications, la fabrication en masse et en* serie; elle a 
egalement eu de nombreux resultats en biologie et en agronomie. Au 
moyen de 1’organisation par serie, elle permet d’arriver, non plus 
dans le temps, mais dans 1'espace, a selectionner en peu d’annees les types 
les plus profitables de plantes et permet de determiner la fumure la mieux 
adaptee aux terrains, aux diverses cultures, etc. En figypte, on a deja 
institue un departement de statistique pour la selection des plantes (co¬ 
ton, mais, etc). La celebre station de Rot ha ms ted a aussi fonde un 
laboratoire statistique. En Allemagne, la preparation necessaire pour 
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entrer dans la voie nouvelle fait defaut par le fait qn on y est trop 
assujetti au vieil enxpirisme experimental. Dans d’autres pays, comnie la 
France, TEspagne, etc., en fait de recherches agronomiques, on est en¬ 
core plus en retard qu'en Italie ou aucune des experiences agricoles exe- 
cutees jusqu’a present ne resiste a un examen critique. 

Afin que les donnees recueillies soient susceptibles d'etre el a bo re es 
mathematiquement, il convient qu’elles soient suffisamment liomoge- 
nes, definies et abondantes, d’ou la necessity d'avoir des accords pour 
emettre des criteres uniformes d'experimentation et d'observation sur 
de larges bases. De rapporteur propose que la « Societa Agronomica Ita- 
liana » affronte le probleme, en en confiant la solution a un Comite com¬ 
petent compose d’agronomes, de biologistes et de mathematiciens, d'au- 
tant plus que la societe s’est deja dirigee dans cette voie en organisant 
des recherches collectives. 

Pour ce faire^il faudrait disposer de moyens financiers puissants. 
I/A. rappelle a l’Etat, aux organisations locales de consommation, aux 
Institutions agricoles, aux agriculteurs que Tepoque de la science sans 
moyens a touche a sa fin. Des recherches necessitent aujourdltui un 
serieux appui financier; les fonds sont employes pour faire face aux 
depenses de materiel, d’instruments, de personnel, de voyages pour exa- 
mens sur place et pour controles. D'A. critique Taccroissement des sta¬ 
tions d'essai pauvres et trop specialises, coinme celle pour la culture 
du mats; il vaudrait rnieux en limiter le nombre mais bien les 
doter, voir m£me de sous-stations pour chaque culture, et de spe- 
cialistes. 

De relateur propose a la societe le programme suivant de recherches : 
1) carte agrologique de Tltalie ; 2) pouvoir nitrifiant et fertility des ter¬ 
rains italiens; 3) preuves comparatives sur les effets du chaulage d’apres 
les terrains et les cultures ; 4) recherches et preuves comparatives sur Tem- 
ploi le plus efficace du fumier datable et des matieres organiques ; 5) re¬ 
cherches et preuves comparatives sur Tefficacite des phosphates et autres 
engrais phosphates ,* 6) influence eventuelle sur les elements oligodyna- 
miques des superphosphates ; albumine, fer, arsenic, etc... ; 7) recher¬ 
ches et preuves comparatives sur Tefficacite des nouveaux engrais azo¬ 
tes ; 8) recherches sur Temploi le plus economique de 1’eau d’irrigation ; 
9) recherches systematiques sur le «dry-fanning»; 10) etudes des ro¬ 
tations agricoles les rnieux adaptees aux diverses regions de Utalie; 
n) enregistrement des races locales des principales plantes cultivees en 
Italie; 12) enregistrement des principales races locales bovines en Italie; 
13) amenagement des etangs pour la pisciculture intensive ; 14) re¬ 
vision des methodes d’analyse des produits utiles a ragriculture ; 15) uni¬ 
fication et standardisation des methodes de rexperimentation agricole; 
16) revision des principes de la statistique agricole en Italie. 

Des recherches sur ces themes et sur d’autres etant organisees, exe¬ 
cutes et conduites a bon terme pendant la serie d’annees necessaries, 
il conviendra d’aviser aux moyens pour appliquer les resultats obtenus 
al’avantage de Tagriculture. R. p. 
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907 - V Institut de recherches agronomiques, France. — Bruno a. (inspccteur gene¬ 
ral des stations Agronomiques de France) dans Chimie et Industrie, vol. 7, n° 6, p. 1222- 
1224. Paris, juin 1922. 

be 30 juillet 1922, on presenta a la Chambre francaise des Deputes 
tin pro jet de loi pour la creation d'un Institut charge de developper, de 
faciliter, d'crganiser et de coordonner les recherches scientifiques interes- 
sant ragriculture. 

Avant que ce projet ne fut discute, on approuva Fart. 79 de la loi 
des Finances du 30 avril 1921 ainsi congu: 

II est institue au Ministere de V Agriculture un Bureau charge de 
developper les recherches scientifiques applique es a F agriculture pour le 
re veil et Fintensification de la production agricole. Cette organisation, 
intitulee «Institut des Recherches Agronomiques », est dotee d’une auto- 
nomie civile et financiere. Un decret redige par les Ministres de V Agriculture 
et des Finances en reglera ^organisation et les conditions de fonctionne- 
ment, et fixera les methodes a suivre. 

Ue parlementdestinait en meme temps deux millions aux recherches 
scientifiques, et FInstitut fut cree avec les statuts suivants publies dans le 
Journal Ofiiciel du 28 dec. 1921. 

Administrer, sous Fegide du Ministre de V Agriculture, les stations 
et les laboratoires qui dependent deja et sont deja subventionnes par 
le Ministere, avec l’adjonction d'autres stations et laboratoires dont. 
la creation serait utile ; les frais de construction et d'entretien seront a sa 
charge. 11 se substitue au Ministere de rAgriculture pour subventionner les 
stations et les laboratoires d'autres administrations, et il peut accorder des 
gratifications aux homines de science qui se consacrent a des recherches 
agricoles. Mission essentielle : coordonner les efforts des techniciens, pro- 
voquer des recherches, les orienter vers des utilites pratiques et non vers 
la science speculative ; organiser une bibliotheque centrale et publier un 
recueil des travaux scientifiques executes aussi bien en France qu'a Fe~ 
tranger. 

1/Institut a ete erge au commencement de 1922; la direction en a 
ete confiee a E. Roux, docteur en sciences, conseiller d’Etat. Son conseil 
d*administration se compose d’un directeur et de 28 membres nommes pour 
une duree de 4 ans, six membres sont designes par FAcademie des Sciences, 
6 par FAcademie d'Agriculture, 16 par le Ministre de F Agriculture; parmi ces 
demiers figurent trois membres du parlement, 3 notabilites agricoles ou scien¬ 
tifiques, 3 membres des associations agricoles et un membre propose par le 
Ministre des Finances. I*a gestion de FInstitut ressemble a celle des communes 
et comporte un budget annuel. Elle a en outre des attaches avec la direction 
des Services Sanitaires et Scientifiques de la 'Repression des Fraudes. U'Ins¬ 
titut a sous la direction 115 fonctionnaires appartenant deja au service 
des laboratoires. II administre directement 24 stations ou laboratoires; 24 
autres, deja pourvus de mpyens d’enseignement, re9oivent lesmoyensen 
personnel et en fonds pour effectuer des recherches; 36 autres stations, ad- 
ministrees paries departements, re^oivent les subventions, de FInstitut. 

1 /Institut peut # par consequent compter sur Feffort de 84 etablisse- 
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ments regulierement constitues ; il a une organisation avec des directives 
precises, nn reseau dont les nceuds sont les centres des regions agricoles 
avec des succursales la on les etudes a accomplir Texigent. U11 ingenieur 
agronome est charge de la centrale de documentation. Un centre de labora- 
toires, destine a dinger les divers travaux des autres laboratoires et qui ac- 
complira les etudes les plus delicates, est constitue a Chevreloup (Rocquen- 
court) oh sur une etendue de 30 ha. de terrain seront erigees 5 stations cen¬ 
trales : 1) une de physique et de climatologie; 2) une de terrain cultive; 3) une 
de la genese des vegetaux; 4) une de pathologic generate; 5) une de zoolo- 
gie et d'entomologie agricole. Grace a Tlnstitut, on aura ainsi des labora¬ 
toires specialises, et qui manquent encore, pour Talimentation rationelle 
des hommes et des animaux, pour 1 J apiculture, pour l’oleiculture et pour 
Tindustrie du lait. Les laboratoires existants sont done aides : ils seront 
renforces, completes, stimules au travail; la oil ils n'existent pas, on en 
creera en rapport avec toute Torganisation. L’expose que 1 'A. a fait, montre 
la tache de LInstitut des Recherches Agronomiques. II prevoit que cette 
tache sera executee avec methode, vigueur et tenacite,«£t que Tlnstitut ne 
manquera pas de contribuer serieusement au progres de ragriculture. 

R. P. 
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908 - fitudes sur les reactions entre les terrains et les divers composes chimiques.— 

Spttrway C. H. dans Michigan Agricultural Experiment Station , Bulletin n° 51, p. 5-29, 

bibliograpide de 10 titres. East Eansing, Micb., 1921. 

En vue d'interpreter le plus soigneusement possible les reactions qui 
ont lieu entre les terrains et les composes chimiques, communement em¬ 
ployes comme engrais, VA. a cru oppoxtun d'etendre les etudes et les re¬ 
cherches sur les effets que ces composes exercent sur des terrains de nature 
diffe rente, en tenant bien compte dans chacune de ses experiences des 
caracteres specifiques des sels et des autres composes employes. L’A. 
est convaincu que le dynanisme des processus qui se produisent dans ces 
reactions s'obtiendra au fur et a mesure que la connaissance de la composi¬ 
tion cMmique du sol et celle de la valeur pratique de chacun de ses compo- 
sants se developpera, et que s’amelioreront les methodes analytiques pour 
chaque determination quantitative. La diversite des resultats et des conclu¬ 
sions auxquels beaucoup] d erudits sont arrives et qui se sont oecupes de 
cette question, est probablement due precisement au fait qu'ils ont effectue 
des experiences avec un materiel de constitution chimique dissemblable 
et avec des composes chimiques appartenant a des categories diffe rentes, 
et estpeut-etre aussi due ala diversite des methodes d’analyse employees. 
En considerant les etudes deja faites dans ce domaine, on voit qu'elles peu- 
vent §tre dassees d'apres trois tendances f^ndamentales : 1) Quelques 
auteurs ont admis qu’entre un terrain et des composes chimiques il n 5 y 
a que des reactions chimiques; 2) d’autres au contraire ont explique 
les phenomenes en se basant exclusivement sur des lofe physiques; 3) d’au- 
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tres enfin sont convaincus que des reactions chimiques se produisent en 
m&tne temps que des phenomenes physiques. 

D’A. expliqtie des experiences executees en faisant reagir des sels 
neutres* des hydroxydes et des sels qui subissent la scission hydraulitique 
sur des terrains de nature diversea yant une reaction basique ou acide. Dans 
ces recherches la reaction du terrain a toujours ete controlee avec du papier 
de toumesol. Pour eliminer la possibility de reactions secondaires continues, 
qui se produisent certainement avec le systeme de la filtration lente, TA. 
a toujours eu recours a la decantation. On a toujours fait usage du procede 
suivant: 100 gr. de terrain seche a Pair sont mis intimement en contact 

avec 500 cc. ed solution, en general ^ normal du sel, a la temperature du 

milieu, dans un recipient de verre pendant une heure. De liquide est 
ensuite decante et rapidement filtre avec du papier. De liquide recueilli 
est analyse en faisant usage des methodes etablies pour la substance a 
examiner. De calcul des resultats analvtiques etait toujours fait en se re- 
ferant a 500 cc. de solution 

I. — Tmitement avcc des sels neutres. — On fait des experiences sur 
des terrains de nature diverse (sablonneux, limoneux, sablo-limoneux, 
contenant ou non des carbonates) et avec des solutions de chlorure, de sul¬ 
fate et de nitrate de potasse, de sulfate, d’ammonia que, de nitrate, de sul¬ 
fate et de chlorure de chaux, et de chlorure de magnesium. Des resultats 
analytiques obtenus ont ete recueillis par PA. sous forme de tableaux 
desquels il appert que pratiquement dans les reactions entre les terrains et 
les sels neutres seul le cation du sel intervient. 

En effet, tous les terrains sans exception ont fixe le Cation du sel, 
tandis qu’une quantite equivalente d'un autre element contenu dans le 
sol est passee dans la solution. Dans le traitement avec les sels potassiques, 
c'est. surtout de la chaux et un peu de magnesie, en quantite egale a la po¬ 
tasse fixee, qui sont passes dans la solution. Dans le traitement avec des 
sels de chaux la chaux s'est fixee et la magnesie est passee dans la solu¬ 
tion ; vice-versa, dans le traitement avec du chlorure de magnesie, 
on a trouve de la chaux dans la solution dans une proportion correspondante 
a la magnesie fixee. Apres la reaction, toutes les solutions, a part une 
ou deux exceptions, etaient alcalines. Des terrains alcalins (ayant une 
reaction alcaline) ont en general fixe une quantite plus grande de Cations 
que ceux ayant une reaction acide et appartenant a la m&me categorie. Si 
Ton traite successivement un terrain avec un sel potassique et un sel de 
chaux on obtient d’abord de la potasse fixee et de la chaux passee dans la 
solution, ensuite la potasse fixee retourne en solution; alors que la chaux 
se fixe a sa place. 

Quand on a d'abord traite un terrain avec une solution de chlorure de 
magnesie, il est capable de fixer une quantite plus grande de chaux que 
celle qu’il pourrait fixer sans avoir subi aucun traitement. 

II. — Tmitement avec les hydroxydes, — On a fait usage de la m&tne 
methode que pour les sels neutres. Des experiences ont ete faites avec des 
solutions de potasse caustique et avec des solutions d’hydrate de chaux. 

[•••] 
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Dans ces experiences on a egalement observe qtie les terrains de toute 
nature, aussi bien a reaction alcaline qu'a reaction acide, ont fixe une quan¬ 
tite considerable de potasse et de chaux (plus grande que dans le cas de 
sels neutres) sans qu'il y eut un echange equivalent d’elements. I?n effet, 
apres le traitement avec la potasse caustique, la solution, qui etait net- 
temeht alcaline a la phenophtaleine, contenait une quantite laotable de 
fer, d'albumine (en negligeant le phosphore) et de silice, mais settlement 
une petite quantite de chaux, encore plus petite que le facteur de solubi- 
lite de cet element sous la forme dehydrate. II est evident que la potasse 
etait fixee par la potasse caustique sans un echange de chaux et de magne- 
sie, alors que le fer, Talbumine et la silice etaient passes en solution 
dans des proportions assez considerables. La potasse ainsi fixee peut de 
nouveau &tre enlevee du soletremplaceepar de la chaux entraitantle ni&me 
sol avec des solutions de chlorure et d'hydrate de chaux. 

Bn general, avec les hydroxy des on a aussi observe que les terrains a 
reaction alcaline fixent une quantite plus grande de cations que ceux ayant 
une reaction acide et appartenant a la m&tne categorie, 

III. — Traitement avec des sels qui snbissent la scission hydraulitique. — 
On a fait des experiences en suivant toujours la meme methode avec de 
1 'orthophosphate potassique, de rhorthophosphate mono- 
calcique, de Tacetate de chaux, de 1'acetate de potasse, de Toxalate de 
potasse et du chlorure ferrique. Relativement a leur effet sur le terrain, 
ces sels peuvent etre groupes en quatre differentes classes, a savoir : sels 
a reaction alcaline, sels a reaction acide, sels qui forment, avec leur radical 
acide des composes solubles avec les elements du terrain et sels qui, avec 
leur radical acide, forment au contraire, avec ces elements, des composes 
insolubles. En general, on peut dire qu'avec les sels’sounds a la scission hy¬ 
draulitique on a eu des resultats, sous certains rapports, semblables a ceux 
obtenus avec les sels neutres et sous dautres rapports completement dis- 
semblables. 

Quand le radical acide du sel est capable de donner des composes 
solubles avec les elements du terrain, il y a des reactions analogues 
a celles obtenues dans le cas du traitement avec des sels neutres. En effet 
le cation du terrain est fixe, alors qu'une quantite equivalente d'un ele¬ 
ment contenu dans le sol se trouve en solution. Quand, par contre, le radi¬ 
cal acide du sel forme avec les elements du sol (principalement la chaux 
et la magnesie) des composes insolubles, alors les deux ions du sel en con¬ 
sideration sont fixes dans le terrain, mais dans des proportions differentes 
au point de vue chimique. C'est-a-dire que les deux ions peuvent £tre fix& 
l'un independamment de Tautre. En ce qui conceme la reaction basique ou 
acide du sel, elle est ce que Ton pouvait prevoir, a savoir que dans le cas de 
la reaction alcaline (en faisant abstraction de la reaction du radical acide) on 
a eu lesmemes resultats que dans le cas des hydroxy des correspondants; dans 
le cas de la reaction acide, on a obtenu les m£mes resultats que si <3n avait 
traite le terrain avec racide correspondant. En effet, dans le traitement avec 
un chlorure ferrique (sel a reaction acide), la quantite de fer fixee par le ter¬ 
rain a ete proportionnelle a la quantite de chaux trouvee dans la solution 
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(ce n’est que dans le cas de terrains tres riches en chaux qu’on a trouve une 
plus grande quantite de chaux en solution). Apres ce traitement, les solu¬ 
tions avaient encore une reaction acide, mais la neutralisation avait cepen- 
dant eu lieu sur une vaste echelle. Des experiences executees il semblerait 
que le fer ainsi fixe dans le terrain lie puisse plus en etre enleve ,* probable- 
ment qu’il s’y trouve sou§ forme d’hydroxyde. La reaction ne serait done 
pas reversible. Au cours de ces experiences, on a aussi observe qu’avec les 
sels qui subissent la scission hydraulitique, les terrains a reaction alcaline 
ont fixe le radical basique ou cation dans des proportions plus grandes que 
les terrains a reaction acide appartenant a la naeme categorie. En outre, 
la quantite de cations fixee est plus grande dans le cas des sels a scission 
hydraulitique que dans celui des sels neutres. 

Des donnees accumulees au moyen deces recherches, on arrive direc- 
tement a la conclusion que chaque fois que la solution d’un sel neutre, d’un 
hydroxyde ou d’un sel a scission hydraulitique entre en contact avec le ter¬ 
rain, il se produit une reaction chimique par laquelle le cation ou radical 
basique du compose employe est precipite dans la masse du sol, tandis 
que le radical acide, s’il forme un compose soluble avec la chaux et la 
magnesie, se retrouve dans la solution. Quand' au contraire le radical 
acide ne forme pas un compose soluble avec la chaux et la magnesie, 
alors lui aussi est fixe ou precipite par le sol. 

En outre, les resultats obtenus qui sent parfaitement d’accord avec 
Thypothese formulee par Way (Jounal Royal Agr. Soc. t v. II, 13, 15) 
forment une preuve importante de la nature chimique de ces reactions 
et donnent une meilleure interpretation des phenomenes qui ont lieu 
dans le terrain, surtout en ce qui concerne la partie minerale. 

D’apres les resultats obtenus, tons les terrains doivent avoir conjoin- 
tement une propriety acide et une propriety alcaline, parce que, comme nous 
I'avons vu, ils decomposent les sels neutres et neutralisent les bases et les 
acides, quelque soit leur reaction. Les differences notees ne sont que quanti- 
tatives et sont en general en faveur des terrains alcalins appartenant a la 
m£me categorie. De ceci, on deduit que la reaction d’un terrain est le re - 
sultat de fraction ifrune masse entre les masses actives de ses comftoscmts, en 
entendant par masse active tout le materiel qui peut £tre mis en etat de 
reagir. Un terrain a une reaction neutre quand les masses actives de reserve 
d'alcalinite et d'acidite sont egales. 

Tout ceci a aussi une valeur pratique pour connaitre la fertilite d’un 
terrain. En effet, pour qu'un element fertilisant soit fixe, il est necessaire 
que dans le terrain meme se trouvent d'autres elements determines (prin- 
cipalement de la chaux et de la magnesie) en etat de reagir, probablement 
sous forme de silicate d’acide. 

Il faut done etudier individuellement et cas par cas la fertilisation d’un 
terrain, et il faut des etudes tres soignees pour en retirer le plus grand 
a, vantage. 

L. M. 
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909 - Sels (Talununium dans le terrain. —* Denison I. A. (Agricultural Experiment 
* station, University of Illinois) dans Soil Science, v. 13, n° 2, p. 81-306, bibliographic de 

16 titres. Baltimore, fev. 1922. 

On admet que les sels d’aluminium sont contenns dans de fortes 
proportions dans les terrains et qu’ils constituent un factcur d’acidite. 
^’action toxique de ces sels sur les plantes est attestee par de nombreu- 
ses recherches, mais on ne possede pas de donnees definitives art sujet de 
l’infiuence qu’ils exercent sur les processus d’ammonification et de nitri¬ 
fication. Pour elucider ce probleme, l'A. a effectue une serie de recherches 
sous la direction et avec le concours de Whiting A. L. Des terrains aci- 
des traites avec de Teau distillee n’ont laisse aucune trace d’aluminium; 
c’est dire que cet element ne peut exister sous forme soluble dans les 
terrains. Par contre, il s’est clissout dans une solution de nitrate de po- 
tasse (methode Hopkins pour determiner Tacidite du terrain). Dans ces 
conditions, il ne dialyse pas a travers une membrane de collodion, done il 
est present comme hydroxyl, probablement a Tetat d’hydroxyde. Sous 
Taction d’acides mineraux qui deplacent Taluminittm, cet hydroxyde peut 
donner naissance a des sels solubles d’aluminium qui sont la consequence 
mais non pas la cause de Tacidite. Des sels d’aluminimn se montrent 
aptes a stimuler Tammonification et a entraver la nitrification, ce qui 
s’explique, vu qu’ils produisent des ions-hydrogene. Ils’agit d’une action 
qui -s’eteint lentement. Apres une couple de mois, Taction inhibitoire 
de la nitrification vient a disparaitre. Artificiellement, on obtient inl¬ 
ine diatement le nieme effet au moyen du carbonate de chaux, et dans 
une moindre mesure au moyen de phosphate tricalcique ou monocalcique, 
parce que Tion chaux precipite Tion aluminium. En nature, Taluminium 
n’est jamais en mesure, pas meme dans les terrains acides, d’exercer 
par ses propres sels solubles une action toxique, parce qu’il est rendu ou 
maintenu insoluble par des actions de ce genre. L- V. 

910 - Nature de Tacidite du sol dans le nord de F Inde. — Carpentier p. h. et herere 

C. R. dans The Indian Tea Association . Scientific Department, Quarterly Journal, 

p. Ill, pag. 121-144, bibliographie de 32 titres. Calcutta, 1921. 

I/acidite du terrain est instiffisamment etudiee dans les pays tropi- 
caux et sub-tropicaux. Les AA. Tout prise en consideration dans les cul¬ 
tures de the du nord-est des Indes Britanniques ofi elle diminue la pro¬ 
duction, soit parce qu’elle diminue la fertility du sol, soit parce qu’elle 
facilite la formation de quelques maladies. 

1 /acidite du terrain provient de diverses causes. Elle se mesure par 
de nombreuses methodes qui agissent dans des proportions di fie rentes 
sur les facteurs dont elle depend ; e’est ce qui explique qu’elles condui- 
sent a des resultats discordants, Elies se basent sur la concentration 
des ions-hydrogene (Conductibilite electrique, calorimetric, inversion 
du saccharose, liberation de Tiode, etc...), sur la neutralisation au moyen 
de bases ou de sels ayant une action basique (carbonate, bicarbonate 
et hydrate de chaux, de barium, de soude, acetate de cliaux, etc...), sur 
la solution des bases faibles (aluminium, fer contenu dans le terrain) 
au moyen de sels neutres (nitrate de potasse, de soude, etc...), Les AA, 
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trouvent que ces methodes, souvent trop energiques, sont toutes inexac- 
tes ou incertaines. L’« Indian Tea Association » a recommande la me- 
thode Albert modifiee par Lyon Bazzel. Elle consiste a traiter le ter¬ 
rain d'abord par de Thydrate de barium ensuite par du chlorure d'am- 
moniaque. Tes AA. en ont fait un large usage, mais ils ne croient pas 
qu’elle soit, a Tabri des critiques formulees a ce sujet pour les autres me- 
thodes. Tout en n’etant pas parfaite, ils pref&rent la methode au nitrate 
de potasse de Hopkins. Elle mesure plus specialement la quantite d’alu- 
minium dissoute dans le terrain ou capable d'entrer en solution. Cette 
methode permet done d'e valuer non seulement Tacidite effective, mais 
aussi Tacidite potentielle, c’est-a-dire celle qui peut se liberer et qui 
n'en est pas moins importante. La premiere serait liee aux silicates d’alu- 
minium solubles et ionisables, la seconde a Tbydroxyde d'aluminium 
derive des mineraux siliceux dans les terrains sounds au processus de 
laterisation ; le degre d’hydratation de ce colloide influerait sur Tacidite 
potentielle du terrain. 

L'aluminium se dissout aussi facilement dans Tbydrate de chaux. 
Ceci est surprenant, vu que Taluminate de chaux est insoluble ; il est 
evident que Taluminium passe en solution comme silicate. II se dissout 
aussi dans les hydrates basiques. 

D'apres les AA., tout porte a croire que e'est Taluminium ionise qui 
est la cause principale de Tacidite effective et potentielle des terrains 
pris en consideration aux Indes. Les AA. rappellent a ce propos que 
Connor, Abbot, Daikuhara ont demontre comment Taluminium et 
le fer peuvent se rencontrer dans le terrain a Tetat de solution sous forme 
de silicates acides m£me si la chaux et la magnesie font defaut en quan¬ 
tite suffisante pour neutraliser ces sels ; ils rappellent aussi que Talumi¬ 
nium en solution suffit a expliquer le peu de fertilite des terrains acides, 
vu qu'il est directement toxique pour les vegetaux et pour lesbacte- 
ries du terrain, m£me dans des proportions minimes (1 : 1 000 000 d'alu- 
minium = ion). 

Le degre d'acidite mesure par la metbode Hopkins differe comple- 
tement du degre d'acidite determine en saturant le terrain avec de la 
chaux ou avec d'autres bases ; mais il existe un parallelisme notable en- 
tre ce degre et la fertilite. Ceci met en valeur Tinfluence de Taluminium 
dissout ou soluble (ionise ou ionisable) sur la regularisation de la ferti¬ 
lite et demontre Timportance des determinations a ce sujet. 

D'apres les AA., Tacidite provenant de Taluminium, frequente sous 
les tropiques, est favorisee non seulement par le manque de chaux ou de 
magnesie, mais aussi en raison du drainage imparfait, des pluies abon- 
dantes, des cultures irrationnelles, etc. 

La potasse ajoutee aux terrains acides en diminue toujours la 
fertilite au commencement, parce qu’elle solubilise les sels d’aluminium 
dont elle augmente la toxicite. Mais si les terrains sont legers %t permea- 
bles, Taluminium est solubilise et ensuite rapidement enleve, comme le 
demontre Mira so ; et ainsi, a partir de la seconde annee, la potasse 
exerqe une action tres favorable ; les terrains deviennent plus aptes k 
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la culture du the, la production, augmente notablement, quelques parasi¬ 
tes, comme YHelopeltis theivora, disparaissent. Par contre, dans les ter¬ 
rains argileux qui ne peuvent pas toe facilement delaves, bahnninium 
reste, mime apres avoir etc solubilise par la potasse, laquelle ne fait 
qu'occasionner des degats. Comme les terrains argileux lie peuvent pas 
toe delaves ils s'enrichissent spontanement d’aluminium soluble, qui 
devient une cause d’infertilite. 

Une action profitable, comparable a celle dc potasse, est aussi 
exetcee par la chaux sous forme de carbonate, de superphosphate ■ etc... 
D'apr&s les AA., la chaux exerce cette action parce qu'elle precipite Talu- 
minium, le rend tout a fait inattaquable, meme par les acides qui se 
degagent des engrais organiques, le fixe fortement et d'une fa9on du¬ 
rable au terrain. En plus de fixer b aluminium, la chaux neutralise Taci- 
dite ; il est probable que les deux actions sont partiellement liees Tune 
a bautre, tandis que pour Hoaguand elles ne sont que coincidantes. 

E. V. 

911 - Aeidite du sol et activity des bacteries. ~~ Stephenson r. e. (Agriculture College 
XTuiversity of Kentucky), dans Soil Science, v. 12, n. 2, p. 133-144 et 145-162, x fig., 
bibliographic de 13 titles. Baltimore, aout 1921. 

Comment et pourquoi le sol devient acide n J a pas encore ete affirme* 
Dans la decomposition des substances organiques, il se forme des bases 
et des acides, par ex. des processus d 1 ammonification et de nitrification. 
Ees produits ainsi formes se modifient ulterieurement; par ex. les aci¬ 
des reagissent sur les substances mine rales du sol dont en general ils ac- 
tivent la disintegration et Tutilisation, mais qui precipitent quelque 
fois en en retardant l’absorption par les plantes et par beau. 

Tous ces produits sont en partie absorbes par la vegetation laquelle 
tend a conserver le sol neutre par un processus de auto-regularisation, 
la vegetation etant endommagee par 1*aeidite ; ils sont laves par beau 
laquelle tend a acidifier le sol en lui enlevant les bases; ces produits sont 
cependant en partie restitues par la vegetation et par la fumure. Beaucoup 
de facteurs concourent done a produire et a regulariser la reaction du 
sol. Il est evident qu'une des influences principales doit toe attribute 
aux substances organiques en decomposition, mais peu de recherclies out 
ete faites a ce propos. 

I/A. avait deja recherche (1) binfiuence de certaines de ces substan¬ 
ces presque toutes de nature chimique definie : albumine, caseine, dex¬ 
trose, sulphate d’ammoniaque, amidon, sang, et luzerne. Or, il a voulu 
etudier d'autres substances organiques plus largement employees en 
agriculture : fumier de vache et de chevaux, farine de graines de coton, 
sang desseche, trifle et autres legumineuses, paille d’avoine. Comme pour 
les recherches precedentes, il a fait usage de deux terrains, l’un plutdt 
sablonneux, clair, bautre du type limoneux, fonce, riche en substances 
organiques ; il a fait des experiences dans des vases en ajoutant les en- 


(i) Voir B . 1919, 33° 1084. 
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grais a la terre dans la proportion de 2 220 kg par ha et sur la base de 
4 440 000 kg de terre par ha ; la paille s J y tronvait dans des proportions 
generalement plus petites. Dans beaucoup d'essais il a egalement employe 
des carbonates calcaires precipites, dans la proportion de la moitie du 
poids sus-indique. Des experiences ont dure environ 22 mois. 

I/acidite du sol, mesuree par la methode Take par 1 'hypersaturation 
avec des calcaires, n’augmenterait pas en presence des substances orga- 
niques en decomposition a moins qu'on n'ait une production abondante 
d’acide nitrique. L’adjonction des calcaires augmenta ton jours la nitri¬ 
fication ; il est evident que le calcaire, en saturant Tacide nitrique, empe- 
che celui-ci d'atteindre une concentration trop forte, laquelle a un mo¬ 
ment donne endommage les bacteries qui produisent Tacidite et deter¬ 
mine par consequent un arr£t automatique du processus de nitrification. 
En presence de calcaires, les nitrifiants deviendront plus actifs ,* en meme 
temps cependant l’ammonification devient moins intense. Si on ajoute 
r azote des nitrates et celui des composes d'ammonia que, on trouve des 
quantite s plus petites dans les sols calcareux, probablement parce que 
la chaux rend les micro-organismes plus actifs, lesquels finissent par 
assimiler et organiser les composes d'ammonia que et les nitrhtes qui ne 
se retrouvent plus comme tels. Quelques engrais naturels, tel que le fu- 
mier des chevaux, donnerent une petite production d'ammoniaque et 
de nitrates, peut-etre aussi parce qu’ils determinent un vigoureux de- 
veloppement de micro-organismes. La paille egalement exerga une ac¬ 
tion deprimante sur la modification et sur la nitrification. 

L’azote extractif non proteique, de nature non determinee, non 
compris les nitrates et les composes d J ammonia que, se modifia peu sous 
l’influence des diverses substances organiques ajoutees ; il n'y eut que 
les graines de coton qui en firent augmenter la quantite d'une faqon ap¬ 
preciable. La calcification fit toujours diminuer la quantite d’azote. 

Pratiquement, tous les terrains sont en mesure de reagir avec les 
acides et les bases organiques sans que cela modifie beaucoup la vraie 
acidite mesuree par la concentration des ions-hydrogene ; surtout les 
terrains riches en substances organiques et en argile possedent cette ca¬ 
pacity. C’est ainsi que Tacide citrique est reste inactif dans la concentra¬ 
tion d'ions-hydrogene. Par contre, raddition d’un acide mineral, tel que 
Tacide sulphuxique, a toujours fait augmenter lacidite. L’acide chlori- 
drique, les silicates acides, etc., qui se rencontrent dans certains engrais 
et correctifs, excercent certainement une action analogue. Il est interes- 
sant d'observer que les sels neutres se comportent de la m&tne faQon que 
les acides mineraux; par ex. : le sulphate d’ammoniaque est physiolo- 
gjquement un acide parce que, en detruisant le radical basico-organique, 
le radical acido-mineral reste ; il est plus actif qu’une quantite corres- 
pondante d'albumine parce que celle-ci forme des bases azotees qui se 
nitrifient lentement; par contre il est plus actif qu'une quantite corres- 
pondante d'acide sulphurique. L'addition d'une base rainerale diminue 
toujours lacidite ; quelques sels neutres se comportent aussi comme les 
bases ; c’est ainsi que le calcaire diminue la concentration des ions-hy- 

im 
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drogene jusqu’a un peu plus de 8 P H .> qui semble etre la limite d’al- 
calinite produite par le calcaire. L. V. 

912 - L’equilibre de Fazote dans le terrain. — Bear F. E. (Professor of Agricultural 

Chemistry and Soils, Ohio State University, Columbia) dans Journal of the American 
Society of Agronomy, v. 14, n° 4, p. 136-152, bibliographic de 35 titres, Conference de 
Gene N. J., avr. 1922. 

Le terrain reqoit* Fazote de l’eau de pluie et Liebig croyait que par ce 
moyen tout Fazote penetrait dans le terrain. Seulement, des recherches 
precises ont demontre que la quantite d’azote fournie par les pluies est 
tres petite (5-8 livres anglaises par acre soit en moyenne environ 5,5- 
9 kg par La au cours d’une annee. Exceptionnellement, cette quantite 
peut atteindre 15-20kg; d’habitude, elle augmente avec l’abondance des 
pluies et aussi parait-il grace au voisinage des centres industrials. 

L’azote atmospherique est fixe dans le terrain dans des proportions 
bien plus grandes par Fintennediaire des bacteries, et ce par deux pro¬ 
cessus differents. XJn de ceux-ci, appele symbiotique, a comme proto¬ 
type le Bad . radicicola vivant dans les racines des legumineuses. On a 
mesure son action en se servant de trois methodes : la comparaison en- 
tre les plantes legumineuses et non legumineuses, la comparaison entre 
les legumineuses inoculees et non inoculees, Fanalyse du terrain avant 
et apres la culture en tenant compte de Fazote ajoute et soustrait pour 
d’autres causes. La quantite d’azote fournie de cette fa9on au terrain 
peut £tre considerable. Par ex. dans des recherches de Arny et de That¬ 
cher, le melilot fut en mesure de fixer jusqu’a 150 kg environ d’azote par 
ha (133 livres par acre) ; en general cependant on a des quantites bien 
plus petites. Les legumineuses sont stimulees beaucoup par le phosphore, 
la potasse et la chaux qui semblent les mettre en mesure de repondre 
a leurs besoins en azote en favorisant l’activite des germes azotophages. 
Ces germes sont tres sensibles a Facidite, et ce dans des proportions di- 
verses. Dans des recherches experimentales de Fred et de Davenport, 
on trouva que Voptimum pour le soya fut de 3,4 P H , de 4,3 Ph pour le 
trefle, de 5 P H pour le melilot et la lucerne. D’apres Sai/ter ces chiffres 
devraient encore etre augmentes d’une unite pour les appliquer aux 
terrains. Ce qui n’empeche qu’ils demontrent que l’idee de Lyon peut 
etre realisee, a savoir que dans les terrains appauvris en azote il est pos¬ 
sible de cultiver des legumineuses qui tollerent diversement les acides. 

En plus de la fixation symbiotique de Fazote atmospherique, il 
s’en produit une autre non symbiotique sous l’eftet des bacteries fibres 
dont YAzotobader est le prototype. On rencontre egalement cette capa¬ 
city chez d’autres germes, surtout dans les terrains acides qui semblent 
s’adapter peu a VAzotobader. 

Tout en continuant a fixer Fazote, le Bad. radicicola est aussi en me¬ 
sure de vivre librement dans le terrain, comme Font demontre Fred et Gor¬ 
ging. Les bacteries non synxbiotiques ont des besoins semblables a ceux 
des bacteries symbiotiques en taut compte qu’il s’agit de la presence d’hy- 
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drocarbonates, de mineraux fertilisants, etc. Ils sont moins actifs, mais, 
ils ont le temps a leur avantage ; ils travaillent d'une fagon continuelle 
alors que les bacteries s3 r mbiotiques n’agissent qu’en presence de Thote. 
Ils finissent ainsi par prendre une grande part dans la livraison de l’azote 
au terrain. (Test ainsi qne beaucoup d’investigateurs ont trouve que VAzo- 
tobacter est en mesure de fixer 17-45 kg d’azote par ha (15-40 livres par 
acre). Tous ces microrganismes tendent a obtenir Tazote par le moyen 
de la plus petite resistance. (Test pourquoi au commencement ils utili- 
sent et emmagasinent Tazote present dans le terrain ; apres que les re¬ 
serves sont epuisees, ils fixent celui de T atmosphere (Bonazzi). 

Une troisi&me source d'azote est formee par les engrais azotes qui 
se montrent plus efficaces dans certaines regions plutdt que dans d'autres, 
p. ex. au Texas plus que dans rOhio. Ceci est en rapport avec les causes 
d'enlevement de Tazote du terrain ; ces causes agissent d'une fagon dis- 
semblable dans les differents endroits. En effet, la nitrification occa- 
sionne une perte d'azote, vu que Tazote qui est rendu soluble, est facile- 
ment enleve s’il n’est pas immediatement absorbe par les vegetaux. 
La nitrification est entravee par Tacidite et facilitee par Talcalinite. 
Dans les regions froides, la nitrification est lente ; il en est de m£me de 
la fixation de Tazote. Le contraire se produit dans les regions chaudes, 
de sorte qu'un certain parallelisme s’etablit. La fixation de Tazote pro- 
duite par les legumineuses peut etre plus rapide que la nitrification et 
peut par consequent donner lieu a un emmagasinement d'azote. L'expe- 
rience demontre qu'on obtient la plus grande quantite d'azote, si le ter¬ 
rain est neutre ou legerement acide ; il y a une reaction optimum oscil- 
lant autour de 6 P H - 

La quantite d’azote du terrain est en partie diminuee par Teau 
d’irrigation ; dans les recherches lysimetriques de Lyon et de Bizzeix, 
sa perte, abondante la premiere annee a cause du travail du terrain, 
se fixa ensuite aux environs de 3,4-4,5 kg par ha, si le terrain etait 
cultive et ce en proportions variables d’apres les especes de culture; si le 
terrain iTetait pas cultive, la perte etait superieure et atteignait 112 kg 
par ha. La perte peut £tre pratiquement compensee par des cultures de 
legumineuses pourvu que Ton fasse usage de phosphate et de potassium 
tel que le demontrent les recherches dans des cylindres effectuees a la 
station de New Jersey. Les recherches en # pleine terre confirment et 
precisent cette attitude. Il est difficile de les resumer parce qu'elles 
amenent a des resultats difierents. 

Dans son ensemble, Tequilibre de Tazote en pleine terre resulte du 
concours de nombreux facteurs : pluie, reaction du terrain, methode de 
culture, temperature, fumure, irrigation, nature du sol, presence de vers 
de terre, d’insectes, etc. Les pertes peuvent etre compensees par une 
bonne methode de rotation, en reduisant ainsi la fumure au minimum. 
On obtient le developpement le plus vigoureux et le plus economique de 
la vegetation quand les pertes et les apports se balancent. 


L* V. 
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913 - Culture par le terrain de miero-organismes oxydant le soufre (1). — joffe j.s. 

(New Jersey Agricultural Experiment Station) clans Soil Science , vol. 13, n° 3, p.i61- 

172, bibliographic de 35 titres. Baltimore, mars 1022. 

1/A. se propose de reviser d’une fa9011 geuerale les micro rganismes 
oxydant le soufre. Nous extrayons quelques donnees pen connues de son 
etude. Independamment des sulfo-bacteries classiques Thiothrix et, Beggia- 
tom , il mentionne les groupes suivants : 1) rodobacteries , deja definies 
par Winogradsky et dont les especes ty piques se cl as sent sous le uom de 
Thiorhodaceen. En 1826, elles furent decouvertes par Ehrenberg sous le 
nom de Monas okenii; elles sont caracterisees par un developpement plus 
vigoureux en presence de la lumiere et par le faible besoiu en oxjrgene; 
2) tkiosolfobacteries decouvertes par Natansohn en 1903; en 1904, Bei- 
serinck en decrit une espece typique sous le nom de Thiobacillus thioparus 
qui convertit les thiosulfates en t e t r a t h i o n a t e s ; 3) sulfo- 
bacteries denitrifiantes, decouvertes par Beiserinck en 1904 et dont EiESKE 
etudia en 1912 les proprietes physiologiques. Elles sont' connues sous 
le nom de Thiobacterium denitrificans ; elles vivent meme completement 
privees d’oxygene qu’elks derivent des nitrates dont elles mettent l’azote en 
liberte ; 4) il y a un groupe semblable aux sulfobacteries classiques, men¬ 
tionne par Duggeli et constitute par des germes spirillaires : Thiophysa 
volutans Hinze, Thiospirillum urinogradokii Qmeliansky, Spirillum gra- 
latum Molisch. 1 /A. rappelle enfiu que Gickeehorn a decrit d’une fagon 
peu precise les nombreuses especes de bacteries oxydant le soufre. 

Avec des melanges de terrain, de soufre et de phosphate basique de 
chaux, l’A. a effectue de nombreuses cultures dans des liquides contenant 
du phosphate neutre de potasse, du carbonate de chaux ou de magne- 
sie, du nitrate de soude, du soufre, de la saccharose ou de la dextrine, 
etc. Dans les cultures originates, il n'obtint que 8 a 9 % de soufre oxyde, 
alors que l’acidite du milieu augmentait d’une fagon sensible; dans des 
passages successes, la plupart du temps les cultures se deteriorerent,, mais 
dans deux cas, il obtint 18 % de soufre oxyde. I/A. essaya d’isoler les 
microrganismes en se servant des memes milieux solidifies avec l’agar- 
agar. Ils obtint des cocques, des bacilles de differentes grandeurs, mobiles 
et immobiles, et des hyphomycetes ; mais ilsetaient peu actifs ; transferes 
dans des milieux liquides, il n’y eutpas une acidite egale a celle de la culture 
liquide originale. D’autre part, les milieux solides resterent sans donner 
des resultats. Finalement, FA. tempi a ga le nitrate de potasse par du clilo- 
rure d’ammoniaque pour produire de Fazote. Il obtint ainsi un tres bon 
milieu ou Factivite des cultures alia en croissant dans les passages succes¬ 
ses, jusqu’a produire une acidite de 1,2 P H . Il reussit aussi a obtenir de 
ces passages une culture a l’etat de purete formee d’une bacterie tres pe¬ 
tite et tres active en presence du soufre. Ce germe oxydaen 1503 ours 48% du 
soufre contenu dans la culture, et produisit une forte acidite (jusqu’a 2 P H ). 
H a fait 1 ’objet de recherches en collaboration avec Lipman et WackEman, 
et qui seront publiees a part. E’A. a aussi prouve que plusieurs microrga- 


(1) Cfr. B aoiit 1922, n° 804 { N . d . R ,) 
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nismes sont en mesure d’oxyder le soufre. II reproduit les recherches effec- 
tuees avec deux hyphomycetes (Mucor et Fusarium) et avec deux bacte- 
ries qui vivent bien dans le milieu solide synthetique de Czapeck. Ces 
germes furent en mesure de dissoudre les phosphates insolubles, evidem- 
ment sous Taction de Tacide sulfurique produit. lyes germes qui oxydent 
le soufre s'oxydent souvent entre eux. C’est pourquoi l’A. accepte l’idee, 
deja emise par Lipman, d'apres lequel Toxydation du soufre dans le terrain 
est le resultat de Tactivite de divers germes associes entre eux dont quel- 
ques-uns amenent Toxydation et d’autres la continuent. Iy. V. 

914 - Pour denombrer les spores de la moisissure dans le terrain. — waksman -s. a. 

(New Jersey Agricultural Experiment Station, Department of Soil Chemistry and Bac¬ 
teriology) dans Journal of Bacteriology, v. 7, n° 3, p. 339-341. Baltimore, mai, 1922. 
Les spores d'liyphomycete et d'autres champignons contenus dans 
le terrain sont denombrees par la methode des plaques en recourant aux 
mernes milieux et aux monies dilutions en usage pour les bacteries. 
Comme ces bacteries sont tres nombreuses, elles obligent a diluer beau- 
coup le terrain, mais dans ces dilutions, les spores des champignons de- 
viennent tres rares, a tel point qu'il n'y a que tres peu de colonies qui se 
developpent; dans bien des plaques, on n'en rencontre pas du tout. 
Dans ces conditions, les travaux deviennent impossibles ou comportent 
de graves erreurs. Si on diminue la dilution du terrain, les colonies de 
bacteries deviennent tellement abondantes qu'elles Temportent sur les 
champignons dont elles ne pennettent plus le denombrement. On a ob- 
vie a cet inconvenient en faisant usage de milieux acides ou les 
bacteries ne se developpent pas, mais qui s’adaptent tres bien au develop- 
pement des champignons ; dans ces conditions on pent faire usage de 
terrains peu dilues. L’A. donne a present la formule d’une culture 
acide qui lui a foumi de tres bons resultats. Dans une experience, il a 
trouve par gramme de terrain 29400 germes (dh 1700), tandis qu'avec 
un agar-agar a Talbumine d'oeuf, on en a conipte erronement 460.000 
(± 94.000), soit 20 fois autant; les dilutions respectives du terrain furent 
de 1.000 et de 200.000. La methode peut aussi servir pour denombrer les 
spores dela moississure dans les preparations alimentaires. Void la formule: 
glucose 10 g; peptone 5 g, phosphate acide de potassium x g; sulfate de ma¬ 
gnesium 0,5 g ; eau distillee 1000 cm 3 . On fait bouillir, ou ajoute une solu¬ 
tion normale d'acide sulfurique ou d'acide phosphorique jusqu'a porter 
la reaction a 3,6 = 3,8 P H (d’habitude 12-15 cm suffisent); on ajoute 
15 g d’agar-agar; on fait bouillir; on filtre ;on distribue dans des tubes et 
on sterilise comme a Tordinaire ; la reaction finale doit etre de 4 P H . 

L. V. 

915 - "Le chancre des plantes” en rapport avec le terrain: Reeherehes sur la 
Beta vulgaris. — IvEVINB M. dans American Journal of Botany , F. 8, n° 10, 
p. 507-525, 9 hg., bibliographie de 18 titres. Eankester, Pa., dee. 1921. 

La Beta vulgaris est sujette dans ses multiples varietes a une ma¬ 
la die sporadique laquelle se presente sous forme de grosses excroissances 
aux racines. II y en a deux types, Tun appele galle de la couronne et 
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/autre la tuberculose ; ils sont produits par deux bacilles respectivement 
denommes Bacterium tumefaciens et Bacterium beticolum lesquels furent 
decouverts par Smith Brown, et Townsend (1911). D’apres Townsend 
(1915),'les galles n'exercent aucune influence manifeste sur le develop - 
pement des bettexaves a sucre. Jensen (1918) iTa reconnu aucun effet 
nocif sur les betteraves fourrageres. II a observe que les enormes intu¬ 
mescences des betteraves a sucre montrent une structure tres irreguliere 
et que la neoplasie reste presque toujours petite dans la betterave potagere. 
II y a encore beaucoup de questions qui restent a resoudre : apprecier 
plus exactement les effets de la tumeur sur les racines et sur le feuil- 
lage des plantes qui en sont atteintes; determiner la cause de la plus 
grande susceptibility de la betterave a sucre par rapport a d'autres va- 
rietes de la Beta vulgaris ; essayer de produire des races indemnes qui con- 
servent leur caractere ; differencier au point de vue histologique les deux 
types de la maladie ; rechercher le rapport de la maladie avec le terrain. 

I/A. s’est propose ce dernier probl^me et /a affronte en faisant usage 
de rechercbes systematiques et de determinations ponderables. II a fait des 
experiences sur 3 varietes de Beta dont une fourragere et deuxpotageres. 
Quand le pivot commen9ait a se former, il procedait a /inoculation au 
moyen de 5 a 10 injections executees avec une aiguille contenant une 
culture de Bad, tumefaciens ; il produisait ainsi regulierement les tumeurs 
qui correspondaient a 3 types : uni, verruqueux et melange. Pour les 
experiences en vase on fit usage de 4 terrains : ter re potagere mixte avec 
beaucoup de fumier ; terrain limo-argileux bran avec du fumier ; le meme 
terrain sans fumier; du sable de grandeur moyenne. La croissance des 
plantes diminua dans le meme ordre et parallelement le develop- 
pement des tumeurs diminua aussi. Dans la premiere terre, on ob- 
serva un effet analogue ; dans les deux parcelles tres engraissees, les 
betteraves fourrageres inoculees eurent un developpement vigoureux et 
les intumescences de leurs racines furent grandes, alors que dans la 
parcelle sablonneuse non engraissee les plantes et les neoformations se 
developperent chetivement. 

Done la maladie semble se developper avec une plus grande activity 
sur les plantes mieux nourries, surtout avec des composes azotes. I/A. 
rappelle quelques faits analogues observes sur d’autres vegetaux. Il 
relive en outre que les analogies de la galle de la couronne avec le cancer 
des animaux, reconnues par Smith, Jensen, /A. et par d’autres 
encore, s’etendent a cette fa90a de se comporter. L. V. 

916 - Composition du sol et developpement des vegetaux. — Moore b. dans Ecology, 
v. 3, a® r, p. 65-83, avec 6 fig., bibliographic de 12 litres. Brooklyn, janv. 1922. 

Parmi les recentes etudes qui precisent /importance du sol pour 
regler la distribution et le developpement des plantes, celle de Fernaed 
sur la distribution du Pinus bantesiane et du Thuja occidentals en ce qui 
conceme la formation geologique, et celle de Hesseeman sur le role de 
/humus de differentes especes dans les for&ts suedoises meritent de re- 
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tenir rattention. Le r 61 e favorable de l'humus pour la vegetation a ete 
reconnu depuis longtemps, mais on crovait qu'il se liniitait a retenir l’hu- 
midite et a rendre le terrain plus leger et plus aere, alors que Hes- 
SEEMAN a reconnu que l'humus est un agent efficace pour la production 
de l'azote. On a souvent recherche l’infiuence exercee sur le developpe- 
ment des plantes par la reaction du terrain, mais on a concentre 1’atten¬ 
tion surtout sur l'acidite en negligeant ainsi 1'alcalinite. 

1 /A. a etudie l'influence de l'humus et de 1'alcalinite sur quelques 
coniferes (trois pins et un cedre : Pinus rigida, P. banksiana, P. resinosa , 
Thuja occidentalis) , sur un erable ( Acer saccharum) et sur le froment. 

Les terrains etaient formes de sable pur, d'humus pur et d'un melange 
de 80 % de sable et 20 % d'humus ; pour emp£cher que les resultats 
ne soient influences par la capacite hygroscopique de 1'humus, on aj out ait 
constamment de l'eau en exces. Les determinations sur le developpement 
des plantes concernerent la hauteur de la partie aerienne, la profondeur 
desradnes (uniquement pour les pins),le poids de la partie verte fraiche, 
et seche pour ^le froment; on tint aussi comptede certains elements 
qualitatifs, tels que l'aspect, la couleur, etc. 

Dans l'ensemble, le developpement eut lieu avec peine dans le sable, 
avec un peu moins de peine dans le melange de sable et d'humus ; il fut 
vigoureux dans l'humus, malgre la forte acidite de ce produit. II est evi¬ 
dent que l'humus foumit de l’aliment qui ne peut £tre que l’azote. 

En ce qui conceme les jeunes plantes de coniferes, l'influence del’hu- 
mus fut ressenti au plus haut degre par le Pinus banksiana et le P. ri- 
gida , moins par le P. resinosa , moins encore par le Thuja occidentalis , 
qui poussa avec peine nonobstant l'humus. Ces resultats induisent a ad- 
mettre que l'action bienfaisante de l'humus s'exerce de preference sur les 
arbxes qui a l'etat natuxel croissent aussi dans les terrains steriles ; par 
contre, les arbres plus exigeants ne se contentent pas de l'humus. Le 
developpement du froment, plante cultivee, fut aussi peu influence par 
Thumus qui se borna a en favoriser le tallage grace a sa riche teneur en 
azote par rapport a celle en carbone. Ceci est conforme aux observations 
des autres auteurs. 

L’alcalinisation du sol fut produite par l’A. au moyen de chaux 
eteinte. II fit 1'essai de deux types, un plus fort (avec 2,0 %, 2,4 % et 
4,0 % de chaux, d'apres la composition du terrain), et 1'autre plus le¬ 
ger (avec 0,75 %, 0,8 % et 0,5 % de chaux). M§me si elle etait faible, 
l'alcalinisation exergait toujours une influence tres defavorable sur les 
jeunes pousses des arbres, exception faite de celles du c^dre. Les repi- 
quages d'erable moururent tous immediatement, abstraction faite de 
ceux plantes dans le sable. De tres nombreuses jeunes pousses d'autres 
especes, moururent aussi ; celles qui survecurent eurent un developpe¬ 
ment chetif. Les racines des coniferes devinrent brunes et ridees. Cette 
action nuisible diminuait avec le temps, mais elle etait encore tres mar¬ 
quee apres 40 jours. 

Sur le froment, les fortes quantites de chaux exereerent aussi une 
action decisivement defavorable, pas tant en ce qui conceme la hauteur ~ 
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que relativement au poids determine aussi bien avant qu'apres le desse- 
chement dans une etuve. Cette action fut plus marquee sur les cultures 
effectuees dans du sable ou avec un peu d* humus ; elle fut a peine sen¬ 
sible sur les cultures dans de Phtimus pur. Par contre, des quantites mo- 
derees de chaux exercerent une action favorable, surtout sur les cultures 
dans de 1 ’humus, ou avec Padjonction de chaux, le froment poussa mieux 
que dans la parcelle-contrdle. 

he froment se comporte done diversement des arbres, ce qui prouve 
qu'il faut etre prudent dans rapplication aux arbres des resultats obte- 
nus avec des cereales, et vice-versa. E. V. 

917 - Acidite du sol et caracteres de la flore d’une tourbiere. — Moore b. et Taylor n 4 
(Brooklyn Botanic Garden) dans Ecology , v. 2, n° 4, P* 258-261. Brooklyn, oct. 1921 
L/ile de Mount Desert se trouve pres de la cdte orientale de 1 etat du 
Maine; la flore septentrionale y predomine avec plusieurs plantes alpi- 
nes arctiques, mais on y rencontre aussi des formes meridionales. On 
observe le m§me melange pour la faune entomologique. Au sud de Tile 
il y a un petit marais ayant 45 m. sur 23 m. produit par une depression 
non drainee de formation granitique qui constitue une grande partie de 
Pile. II est tout couvert de plantes marecageuses, surtout de cyperacees; 
son acidite specifique mesure 4,5-4 P H ; En ete, tandis que la quantite 
d'eau diminue, Pacidite au lieu de se concentrer est en decroissance. 
Sur le bord du marais, se trouve une masse granitique recouverte de 
vegetation; sous les racines de Empetrum nigrum Pacidite y est plus 
petite, etant de 5 P H . 

Autour du marais, il y a une for£t chetive de Picea nigra (black 
spruce) avec quelques melezes et autres planter ; Pacidite y est encore 
plus basse, egale a 6 P H . Dans ces trois zones ayant une acidite diffe- 
rente, la flore change non seulement selon la nature diverse du 
milieu, mais aussi par rapport a son origine. Dans la premiere 
zone on rencontre 25 % des plantes alpines arctiques, dans la 
seconde 6,3 %, dans la troisieme aucune. D’apr&s PA., la premiere 
zone renferme les especes les plus anciennes de Pile ; les autres deux 
zones renferment en nombre toujours plus grand des especes successi- 
vement introduites. J v . V 

91S - Influence de la reaction du terrain sur les vers de terre. — Arrhenius o. 
(Stocolma), dans Ecology, v. 2, n° 4, p. 155-257, bibliographic de 7 litres. Brooklyn, 
oct. 1921. 

Apres avoir rappele les brillantes etudes de C. Darwin et de P. E 
Mutter d'apres lesquelles la difference entre Phumus acide et Phumus 
doux est due en grande partie a la presence ou a Pabsence de vers de terre, 
PA. mentionne une hypoth&se precedemment formulee par lui d'apres 
laquelle les deux types de terrain vegetal sont au contraire en rapport avec 
la concentration des ions hydrogene. A cette hypothec, on pourrait objecter 
que les vers de terre sont en mesure de determiner aussi bien la reaction 
chimique que Petat physique du terrain vegetal. C’est pourquoi PA. a voulu 
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rechercher quelles modifications les vers de terre sont en mesure de pro- 
duire stir des terrains ayant une reaction diverse. II modifia la reaction du 
terrain par Padjonction de solutions decinormales d'acide sulfurique et dehy¬ 
drate potassique on dehydrate iodique en s'en tenant toujonrs a la meme 
quantite d’eau (50 % ). Apres les experiences preliminaires et en se ser¬ 
vant de simples calculs d’interpolation, il prepara une serie de terrains qui 
mesuraient des unites entieres de P s . de 3 a 10. Apres avoir controle la 
concentration des ions hydrogene de ce terrain il y ajonta nn nombre deter¬ 
mine de vers de terre. Apres une premiere serie d’experiences executees 
dans «Treublaboratorium ofs Lands Planentuine » a Buitenzorg (Java), 
avec la Perichaeta indica Horst, apres 4 a 5 jours, les vers etaient restes 
en vie et se montraient tres actifs ; ils s’etaient meme multiplies aux con¬ 
centrations 6 et 7 P H , alors qu'aux autres concentrations ils etaient morts 
ou moribonds. Dans une autre experience, executee dans le ((Laboratory of 
Soils and Bacteriology » de PUniversite de Califonie a Berkeley, les resultats 
furent encore plus demonstrates avec le lumbricus terrestris L-: apres trois 
jours et demi, les vers de terre etaient seulement restes en vie dans les 
deux concentrations 6 et 7 P H . Ceci prouve que les vers de terre non seu¬ 
lement determinent la reaction du terrain, mais s’en ressentent fortement. 
Ce fait concorde avec d’autres. Par ex. Prescott a rapporte a 1 *A. 
qu’en Egypte les vers de terre font completement defaut dans les meilleures 
terres. Or, des determinations de 1 *A., il resulte que presque toutes les 
bonnes terres egyptiennes mesurent plus de 7, 5 P H . On peut encore rap- 
peler les observations de A. F. Shohe et de Sh. Hxjrwitz, d'apres lesquels 
Pirritabilite du vers de terre (AUobophora foeiida) Sav. est proportioned 
a la concentration des ions-hydrogene et des ions-hydroxyl. Pour conclure, 
d’apres PA. la reaction formerait le facteur primitif du type physique 
du terrain vegetal. L* V. 

919 - Dosage del’acide phosphorique et du potassium assimilables dans les terrains. — 

Brioux Ch. dans Annales de science agronomique, a. XXXIX, n° 2, p. 82-100. Paris 

mars-avril 1922. 

Les agronomes et les chimistes se disputent aujourd’hui sur Putilite 
de Panalyse chimique des terrains cultivables, laquelle iPest pas encore, 
il s’en faut, un guide sur pour j uger de Popportunite de Pemploi d’un 
engrais ou d’un autre. Des indications sommaires, que la pratique a 
dementies, ont nie Putilite de Panalyse. Cette derniere se borne, en effet, 
a la determination des quatre elements principaux qui constituent la reserve 
fertilisante du sol: azote total, phosphore, potassium et calcium, ces der- 
niers etant solubles dans les acides concentres et bouillants. Il est utile 
de connaitre la quantite de reserves nutritives, mais cela aura une valeur 
relative si Pon ne peut pas evaluer, au moins d'une fa9011 approximative, 
"La proportion des elements fertilisants qui, sous forme de combinaisons, 
pourront avoir acc&s aux racines desplantes; c'est cette proportion qui don- 
nerait la mesure exacte de la fertility. 

On a deja etabli des donnees importantes. Le probleme consiste dans 
la recherche du dissolvant a adopter et qui aurait une action comparable 
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a celle des racines des plantes cultivees, ou, mieux encore, a celle des phe- 
nomenes generaux de solubilisation grace auxquels les plantes peuvent se 
nourrir. I/A. recherche les dissolvants qui, vu les moyens actuels d'analyse, 
conduisent a une interpretation plus voisine de la pratique. Pour ne pas 
citer toutes les experiences TA. etudie comparativement deux methodes 
de dosage de Tacide phosphorique et du potassium assimilables; la methode 
de B. Dyer et r autre de Th. Scheoesing fils et ensuite de A. de Sigmond. 

M. Dyer, ayant a sa disposition, a la Station experimentale de Rotham- 
sted, des terrains soumis depuis trente ans a des fumures diverses, dont 
Taction etait parfaitement connue, employ a la methode suivante: apres 
avoir determine sur un bon nombre de plantes Tacidite du sue des racines 
fraiches, laquelle est environ de 0,85 %, il adopta, comme liquide d’atta- 
que, une solution d’acide citrique a 1 % en trouvant entre les parcelles 
temoins et les parcelles phosphatees un rapport de 1 : 1,7 pour Tacide 
phosphorique total (soluble dans Tacide chlorhydrique bouillant) et de 1 : 6 
pour Tacide phosphorique soluble dans Tacide citrique faible. II est a pre- 
sumer que ce dernier dissout seulement Tacide phosphorique assimilable 
par les plantes, et qui se trouve en petite quantite dans les parcelles temoins ; 
d’ori la difference sensible entre les deux termes du second rapport. M. Dyer 
obtint des chiffres du meme ordre pour la potasse. En comparant les resul- 
tats des analyses avec les resultats des cultures cet experimentateur con- 
firme que Tacide citrique agit sur les phosphates et sur la potasse sensible- 
ment de la meme fagon que le dissolvant naturel elabore par les plantes. 

II donne les regies pratiques suivantes : un terrain cultivable doit 
contenir, au moins, 0,10 °/ 00 d’acide phosphorique soluble dans Tacide ci¬ 
trique a 1 % P our * es cereales, et une dose sensiblement superieure pour les 
plantes racines. Bien qiTil soit difficile de prevoir si Taddition de sels potas- 
siques est avantageuse, les limites pour la potasse sont les mteies. 

M. Garoea, en appliquant la methode de Dyer, en eleva un. peu les 
limites, en employant largement les engrais phosphates lorsque il ne 
trouve que 0,1 a 0,2 % 0 d’acide phosphorique assimilable. Lorsque Tacide 
phosphorique soluble dans Tacide citrique atteint 0,3 % 0 l'utilite de ces 
engrais cesse au point de vue economique. Pour la potasse l’utilite existe 
lorsque le terrain en contient, sous une forme assimilable, jusqu a 0,15 °/ 00 ; 
ces methodes, en efiet, paraissent &tre daccord avec les resultats donnes par 
les engrais sur les terrains cultives, a la condition qu’il ne s’agisse pas de 
terrains calcaires. M. Dyer lui-m£me pense que pour ces derniers il faut 
une quantite plus grande d’acide citrique, jusqu’a neutraliser le carbonate 
de chaux qu’ils contiennent. En outre pour les terrains contenant 15 a 20 % 
de calcaire, ce qui riest pas rare, le dosage est delicat et peu sur ; le citrate 
de calcium forme, en enveloppant les grains de calcaire, en rend difficile 
Tattaque complete; il faut aussi tenir grand compte des evaporations et 
calcinations qui suivent. 

Ces raisons poussent TA. a renoncer a Tacide citrique comme dissol¬ 
vant et a etudier comparativement la methode due a Th. Scheoesing fils 
comme principe, et a de Sigmond comme technique. Scheoesing divise 
les phosphates en deux categories nettes : ceux qui sont solubles dans Ta- 
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cide citrique a 1-2 % 0 d’acidite et ceux dont la solubilite commence a par- 
tir d’une acidite voisine de 1 °/ 00 . L’acide phosphorique dissous dans le 
premier cas doit appartenir a des phosphates a base de calcium, magnesium 
et d'alcalis, en excluant les phosphates a base de fer et d’aluminium qui se 
dissolvent par une acidite superieure a 1 °/ 00 . Les terrains qui cedent l’exces 
d’acide phosphorique aux acides tres faibles sont les memes terrains 
que ceux qui c&dent cet exces a l’eau et aux autres solutions avec lesquelles 
ils sont en contact. On deduit de cela que cet acide phosphorique provient 
de la premiere categorie. M. de Sigmond verifie 1 ’existence de ces deux cate¬ 
gories de phosphates en trouvant invariable dans 12 terrains, sur les 14 
examines, la quantite de phosphate dissous, pour des acidites comprises 
entre 1 °% 0 et 1 °/ 00 d’acide nitrique par 1. En operant sur une centaine 
d’echantillons sur lesquels le besoin d’acide phosphorique avait ete verifie 
par des experiences, il constata que s’il n’existe pas un lien bien constant 
entre la quantite d’acide phosphorique total et les exigences des terrains 
en fait d’engrais phosphoriques, il en existe un tres etroit entre les exigences 
d'engrais et la teneur des terrains en acide phosphorique de la premiere 
categorie. 

L'A. adopte la metode de Sigmond appliquee de maniere a ce que la- 
cidite finale soit toujours comprise entre 200 et 1000 mg. d’acide nitrique 
par 1, de preference 500 mg environ. Il utilise une solution titree d’acide 
nitrique dont 1 cm 3 equivaut a 100 mg d’acide nitrique et une solution d’hy- 
drate potassique dont 1 cm 3 equivaut a 10 mg d’acide nitrique. 

Sur une grande quantite de terrains plus on moins riches en carbonate 
de chaux, en employant la methode officielle, celle de Dyer et celle de 
Scheoesing, TA. determine aussi le dosage de potassium assimilable dissous 
dans l’acide nitrique a une concentration voisine de 0,5 % 0 . J/A. donne 
deux tableaux dans lesquels les terrains sont divises par categories de 
basicite croissante, et qui donnent la vision exacte des deux methodes. 

La methode Dyer donne des resultats plus eleves que celle de ScheoB- 
sing-db Sigmond pour 1’acide phosphorique ; cela depend de ce que l’acide 
citrique a 1 % est un bon dissolvant soit de phosphates de fer et d’alumi- 
nium soit de phosphates terreux et alcalino-terreux peu agreges. 

Haee et Demoeon assurent que toutes les combinaisons de phosphates 
signalees dans le sol paraissent representees dans la solution citrique de 
Dyer, car, en plus du calcium on trouve de la matiexe organique, ainsi 
que des sels de fer et d’aluminium. On pourra objecter a la methode de Dyer 
de ne pas &tre d’une application facile pour tous les terrains, calcaires ou 
non, et de dissoudre trop facilement les phosphates de fer et d’aluminium, 
que l’on considere comme ayant un acces moins facile aux plantes que les 
phosphates de calcium et de magnesium. Cette methode a cependaat rendu 
de grands services a l’analyse des terrains limoneux et argilo-siliceux. 

La methode Scheoesing-de Sigmond a 1 ’avantage de pouvoir ^tre 
executee rapidement et de pouvoir s’appliquer facilement aux terrains non 
calcaires ainsi qu’a ceux qui sont tres calcaires. Elle permet aussi, para!t-il, 
une meilleure classification des terrains destines a profiter des applications 
phosphatiques. 
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II faut tenir compte toutefois de l’assimilabilite relative des phosphates 
terreux, peu agreges, solubles dans l’acide nitrique a 0,5 % 0 et des phos¬ 
phates de fer et d'aluminium plus ou moins gelatineux qui doivent £tre 
etudies. 

Pour le dosage de la potasse assimilable, les ecarts sout moins pronon¬ 
ces que pour Tacide phosphorique, vraisemblablement parce que la potasse 
entre dans des combinaisons moins variees. Les limites qui montrent une 
pauvrete de potasse du terrain peuvent etre considerees comme etant 
0,20 °/ 00 par la methode de Dyer, et 0,30 °/ 00 par la methode de Scheoesing. 

En conclusion TA. pense que Panalyse du terrain limitee a la recherche 
des quatre elements principaux est insuffisante pour'fixer les besoins du 
sol en fait d’anhydride phosphorique et de potasse en particulier; tout en 
admettant, que les methodes Dyer et Scheoesing-de Sigmond constituent 
un grand progres et qu'elles sont, en union avec la methode officielle de la 
determination par les acides concentres et bouillants, methode employee 
jusqu’a maintenant d'une fa£on presque exclusive, d'une aide puissante 
dans ces recherches. R. P. 

920 - Necessity de definir les types du sol dans les recherches sur la production, — 

Brown P. E. (Professor of Soil Bacteriology, Chief in Soil Chemistry and Bacteriology 
in the Experiment Station, Iowa State College, Ames, Iowa) dans Journal of the 
American Society of Agronomy, v. 14 ,n° 5 , P* 189-206. Geneve, N. Y., mai 1922. 

Jusqu’a des temps assez rapproches, on a eu la tendance d'attribuer 
nne importance generale aux experiences de culture dont les resultats ne 
s'appliquent au contraire uniquement qu’au terrain employe. Les nombrett- 
ses discordances et les contradictions souvent signalees entre les resul¬ 
tats des differents auteurs, et interne d’un seul auteur doivent tetre impu- 
tees, en grande partie au fait que les conditions des recherches differaient 
et surtout qu’on faisait usage de terrains dissemblables. Beaucoup 
d’insucces des agriculteurs quand ils ont applique en grand les resultats 
des experiences sont dus a cette cause ; d’ou le discredit dans lequel les 
experiences sont tombees aux yeux des hommes de la pratique. Ce qui 
ntemp&che que malgre tout Pagriculture doit enormement a Inexperience 
qui s'est montree d'une valeur economique inestimable; il serait superfiu 
d'en faire Tapologie. 

Peu de resultats experimentaux s’appliquent a tons les terrains ; 
en general, il convient de tenir un compte exact de la nature specifique 
du terrain. De nombreux investigateurs continuent a negliger cet ele¬ 
ment essential. Le fait s'explique en partie Ils desirent valoriser leurs 
resultats au plus haut degre, en les generalisant; en m^me temps, les 
agriculteurs demandent des conseils qui trouvent une application pas 
trop difficile et depourvue le plus possible de restrictions. Qu'on ne perde 
pas de vue que les stations experimentales et les laboratoires scientifi- 
ques tendent a faire publier beaucoup en vue de prouver leur producti- 
vite, et que les auteurs tiennent a se faire vite connaitre et a accumuler 
des titres, ce qui se produit au prejudice du sens critique qui fait defaut 
dans les ouvrages publics. Les efforts concourent a arrivex a des condu- 
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sions hatives et trop generates qui conduisent ensuite a des disillusions. 
II conviendrait de specifier. 

On ne doit cependant pas tomber dans l’exces contraire, comme Font 
fait lyiPMAN et Linhart, d'apres lesquels les essais d’engrais out une 
portee tres limitee, sont depourvus de valeur pratique, et ne jus¬ 
tified pas le travail qu'ils absorbent et les depenses qu'ils entrainent. 
Cette attitude hypercritique n'est pas fondee; malheureusement elle 
infiue sur les profanes et discredite les recherches de pedologie aupres 
des homines d’autres sciences, des agriculteurs et des Institutions pu- 
bliques de conSommation. 

Ce qui importe, etest de se rendre compte de la nature du sol. Une 
fois defini le type sur lequel Inexperience sera faite, il ne peut y avoir de 
doute que dans les m^mes conditions les resultats dans Tensemble se- 
ront semblables. A la suite d'une tres longue pratique, l'A. est convaincu 
que la classification du Bureau du sol des fitats-Unis donne bien la de¬ 
finition du type du sol. Cette classification comprend plusieurs centaines 
de types ; elle est mime si minutieuse que dans certains cas il devient 
impossible d'individualiser les types decrits ; la differenciation est trop 
subtile et laisse la porte ouverte a Fappreciation personnelle. Malgre cette 
imperfection, elle est cependant fondamentalement bonne et elle ofire 
une base certaine aux hommes de science et aux practiciens. 

Pour demontrer la difference dans la fa con d’agir des terrains dissem- 
blables traites avec le mime engrais, FA. rapporte de nombreuses recher¬ 
ches effectuees a del ouvert sur io terrains auxquels il ajouta 5 especes 
dtengrais et ou il cultiva de j'avoine, du trefie et du mais, et d*autres re¬ 
cherches faites dans des vases sur 9 terrains traites dela mime fagon et cul- 
tives en froment et en trefie. Certains engrais se sont montres utiles bien 
que dans une mesure difierente a certaines cultures dans tous les terrains: 
ainsi la chaux pour le trefie et le fumier pour le mais et pour Favoine. 
D’autres engrais ont donne des resultats tres differents d'un terrain a rau¬ 
tre. Ainsi, dans un vase, un engrais complet fit donner au trefie 60 % 
en plus dans un terrain par rapport au controle et 900 % en plus dans 
un autre terrain. Done, les divers terrains peuvent repondre d’une fagon 
extraordinairement difierente aux engrais et aux correctifs. Be fait est 
bien connu pour le soufre, la potasse, etc. I/influence exercee par 
les engrais, en ce qui conceme 1’azote dans la partie aerienne et dans la 
partie souterraine varie ; rinfluence sur les bacteries varie aussi, et ceci 
est un argument que FA. a etudie d'une fagon speciale. D’autres etudes 
de 1 A. tendent a fixer les rapports entre le type du terrain et sa com¬ 
position chimique. \r. 

921 - Rapport entre le type du sol et la fornie des racines dans les jeunes plantes 
de pin* Haasis P. W. (United States Porest Service) dat iFt Ecology , v. 2, n° 4, p. 292- 
303, avec 3 fig. bibliographie de 8 titres. Brooklyn, oct. 1921. 

Alors que 1 A- etudiait la reproduction naturelle du Pinus ponderosa 
scapulorum dans la station Port Valley de Flagstaff (Arizona), il a essaye 
pendant deux ans de mettre en rapport les caracteres du developpement 

[sso-ni] 
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des racines des jeunes plantes avec divers types de terrain. II a effectue 
ses observations stir 286 plantes partagees en 6 groupes d'age different, 
lyes terrains presque tons d'origine basaltique, mais composes anssi de 
cendres vulcaniqnes, etaient repartis en cinq groupes: 1) terrain argileux- 
pierreux, riche en argile, compact, dnr; caracteres modifies par beauconp 
de pierres et rochers pierreux; 2) terrain sablonneux-limoneux, leger, 
moderement ouvert; il ne cnit et tie s'encroute pas qnand il est sec ; 
il renferme peu de pierres (ces deux types sont les plus frequents dans la 
region); 3) terrain limoneux-rocheux, tendre, fonce, moderement riche 
en humus, mais avec beaucoup de pierres (il est un peti*moins commun 
que les deux precedents) ; 4) terrain argileux, tres compact, peu permea¬ 
ble et pauvrement aere, profond ; il retient Thumidite et est fertile ; 
5) terrain provenant de cendres vulcaniques, limoneux, ouvert, avec des 
scories en-dessous ou au milieu (se rencontre le plus rarement). I v es ra¬ 
cines considerees dans leur ensemble, c est-a-dire avec toutes les ramifi¬ 
cations laterales, etaient partagees en 8 types : filiformes (on ne les ren¬ 
contre qu'au premier degre de developpement), biftirquees, muscoides, 
obconiques (a cone renverse), clavees, fusiformes, cylindriques, ramifiees 
(sans racine principale). Les racines principals peuvent avoir un de ces 
types. Une forme speciale de ramification est celle en eventail. Les for¬ 
mes les plus communes etaient obconiques et cylindriques, puis venaient 
les formes clavees et fusiformes. 

Dans les terrains argileux, les racines laterales etaient peu nombreu- 
ses; elles augmentaient dans les terrains pierreux-argileux et sablonneux 
et abondaient dans les terrains limo-rocheux* Dans les terrains a scories, 
on rencontrait le plus grand nombre de racines ramifiees lesquelles etaient 
plutot rares dans les autres terrains surtout dans les terrains argileux. 
On observa la m&me fagon d'agir pour les ramifications en eventail. 

On observa dans Tensemble deux developpements extremes des ra¬ 
cines : un, qui se produisait dans le terrain argileux, etait caracterise 
par un 'nombre minimum de ramifications laterales et de « ventage »; 
l*autre, dans le terrain a scories, avec le maximum de formes ramifiees 
et de « ventage ». 

Plus le terrain est argileux, plus les racines s'allongent, et plus pe¬ 
tit devient le rapport entre les parties aerees et les racines ; plus le ter¬ 
rain est limoneux, plus les racines restent courtes et par consequent plus 
grand se fait le susdit rapport. Cette fa9011 d’agir avait deja ete signalee 
par Weaver. Elle n'est pas en rapport direct avec Thumidite dont dispose 
le terrain. En efiet, les essais ont demontre que la plus petite quantite 
d'eau disponible etait foumie par le terrain pierreux-argileux, la plus 
grande par le terrain a scories. L. V. 

922 - Influence de rirrigation sur la composition du sol. — Greaves j. e. (Depart- 
meat ol Chemistry and Bacteriology, Utah Agricultural Experiment Station, Eogan) 
dans Journal of the American Society of Agronomy, v. 14, n° 5, p. 207-212, bibliographic 
de 7 titres. Geneve, N. V., mai 1922. 

L'eau exerce une double action sur le terrain. Avant tout, elle fa- 
cilite ou elle entrave les processus qui se developpent normalement dans 
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le terrain, E'influence la plus nxanifeste est exercee dans le processus de 
nitrification qui atteint son maximum quand le terrain contient 60 % 
de la quantite d'eau qu’il est en mesure de retenir. Au-dessus et au-dessous 
de cette limite, la nitrification se ralentit; elle s’arr&te si la quantite d'eau 
atteint ou depasse go % de beau de saturation. En ce qui concerne la 
nitrification, un exces d'eau endommage done davantage qu’un manque 
d'eau. Dans de bonnes conditions d'humidite, 55-110 kg environ d'acide 
nitrique peuvent etre produits par ha au cours d’une saison ; il est no- 
toire que cet acide aide beaucoup a faciliter la dissolution du phosphore 
et du potassium. E’humidite agit dans une moindre mesure sur bammo- 
nification qui, elle aussi, atteint le maximum quand la quantite d'eau 
contenue dans le terrain constitue 60 % de beau que le terrain est en 
mesure de retenir. I/humidite conditionne aussi tous les autres proces¬ 
sus qui se developpent dans le terrain, telle que la production d’anhy- 
dride carbonique qui atteint 160 1. par ha. et par jour; elle joue aussi 
un grand role dans la solubilisation du phosphate tricalcique. Elle exerce 
enfin une action dans la production des acides lactiques, acetiques, bu- 
tiriques, sulfuriques, etc. qui concourent a la dissolution du potassium, etc. 

I/autre action fondamentale que beau d'irrigation exerce consiste 
a apporter ou a enlever les substances utiles aux cultures ; elle delave 
ou enrichit la terre. Pour se faire une idee des quantites enormes de subs¬ 
tances que beau peut enlever au terrain, il suffrt de se referer a la com¬ 
position de beau des fleuves. Les substances dissoutes dans beau des 
fleuves tel que le chlorure de sodium ne sont en general d’aucune impor¬ 
tance pour bagrieulture, mais les substances utiles, tels que le potassium, 
bazote et le phosphore n'y font pas defaut. I/A. rapporte k ce sujet quel- 
ques analyses. Quelques eaux d'ecoulement provenant de birrigation 
sont encore plus riches ; dans certaines d’entre elles, on a trouve jusqu’a 
500 kg de potassium par ha (133 livres anglaises par acre-foot). Quand 
la pratique de birrigation est juste et rationnelle, beau abandonne par 
evaporation les substances dont elle est chargee, comme cela se passe 
pour le Nil. (best ainsi que dans le Utah les eaux employees pour birriga¬ 
tion contiennent de 0.79 a 59,0 parties de potassium par million, soit 
en moyenne 5 parties qui peuvent etre utilement cedees au terrain. Ees 
eaux d'irrigation contiennent aussi du potassium, de bazote et d'autres 
substances utiles solubles ; ils sont done en mesure d'ameliorer le terrain. 
Ee point capital est d’irriguer avec moderation afin de ne pas delaver le 
terrain. I/irrigation peut transformer le desert en un jardin et peut ren- 
dre deserts les champs les plus fertiles, selon qtbelle est bien faite ou non. 

E. V. 

923 - La Culture des cereales en ligoes. — M. Chaplin M. S. dans la Gazette Agricole 
da Canada, vol. IX, u° 2, p. 120-125. Ottawa, mars-avr. 1922. 

Ee developpement de la Saskatchewan a suivi la production du ble 
et de bavoine. Pour conserver beau du sol et detruire les mauvaises her- 
bes, les cultivateurs ont eu bhabitude de mettre la terre en jachere une 
fois tous les deux, trois ou quatre ans, suiyant les conditions locales de 
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sol et de climat. Ce systeme a donne generalement de bons resultats dans 
les difierents districts tant que la terre etait bon marche, qu'elle conser- 
vait suffisamment de ses fibres originates pour Temp^cher de se soulever 
aux vents, et tant que le prix de vente du ble et des antres cereales etait 
relativement eleve. 

A rheitre actuelle, certains facteurs contraignent les fermiers de la 
Prairie a modifier ce systeme d’exploitation. 

II serait difficile de dire lequel de ces facteurs est le principal mais 
chacun d’eux a sa part d'infiuence. 

Dans bien des districts, les tourbillons de poussiere causent des en¬ 
nuis. Des terrains jacheres sont exposes aux intemperies pendant* douze 
mois et il en resulte un deplacement du sol. Des efiets des tourbillons 
de poussiere sont si evidents qu’il est inutile d’insister sur ce point (i). 

* Des cours des cereales ne sont plus soutenus par le rencherissement 
cause par la guerre. II est necessaire de chercher des methodes qui permet- 
tent de produire k prix assez bas pour pouvoir concourir avec les autres 
pays sur les marches du monde. 

Dans certains districts la valeur de la terre s’est accrue jusqu’a un 
tel point que I’inter&t et les taxes sur un acre de jachere sont devenus un 
fardeau considerable, souvent eliminant tout espoir de profit dans la pro¬ 
duction du ble, quand ils ne laissent pas une perte au producteur. 

Ceci pose, il est evident pour tous qu’a cette periode du developpe- 
ment de ^agriculture canadienne, toutes les recoltes cultivees en lignes 
et qui peuvent remplacer au moins une partie de la jachere seront bien 
accueillies. Certains cultivateurs essaient le ble d'Inde, d'autres la pomme 
de terre. Ces recoltes sont utiles sur une etendue tres limitee mais il faut 
trouver quelque chose qui puisse £tre cultive sur une grande superficie 
pour remplacer un pourcentage considerable de la jachere actuelle. 

Se guidant sur une experience anterieure, FA. a decide de faire des 
recherches a Saskatoon pour voir si la culture du grain en lignes pourrait 
remplacer la jachere. 

Des experiences preliminaires ont ete faites en 1921. Des parcelles 
employees etaient assez grandes, elles mesuraient o ha ,i6i8 chacune 
(0,4 acre). Biles ont donne des resultats tres encourageants. Des essais 
portaient sur le ble, Favoine et Forge. Chaque recolte a ete semee en groupe 
de 3 rangees, a 30 pouces d’ecartement (76 cm) entre chaque groupe, et en 
groupe de 3 rangees k 36 pouces d’ecartement (91 cm) entre chaque 
groupe. Ci-joint, pour la comparaison, les rendements provenant des 
m&mes varietes, semees de la fa<;on habituelle, comme premiere et 
deuxieme recolte apres la jachere d’ete. Des grains en ligne ont ete 
semes sur sol qui avait porte de Favoine Fannee precedente, 1920, et 
difierentes recoltes en 1919, n'ayant pas ete jachere en 1918. Void quelle 
a ete la production de grain et de paille en kg k Fhectare. 


{1) Voir 5 . Uv, 1922, n? 143 (N. 4 . R 
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Mode de semis 

Grain 

PaiUe 

Ble marquis. 

i 

| 


Ordinaire sur jachere.... 

Ordinaire sur labour d’automne... 

Rangees doubles 91 cm d’6cartement. 

Rangees triples 76 cm d’eeartement. 

42 kg 

42 kg 

20kg,95 
25 k S,02 

4 k g,lo 

3 kg ,67 

i k s,07 

I k »,27 

Avoine banniere. 



Ordinaire sur jachere. 

Ordinaire sur labour d’automne. 

Rangees doubles 91 cm d’ecartement. 

Rangees triples 76 cm d’ecartement. 

94 k S,55 

671=8,95 

671=8,47 

72 kg ,35 

5 k g,9D 

3 kg >°7 

o k g,8s 

i k s,o7 

Orge Hannchen. 



Ordinaire sur jachere. 

Ordinaire sur labour d'automne. 

Rangees doubles qi cm d’ecartement. 

Rangees triples 76 cm d’ecartement .. 

67 k s,02 

63kg,97 

42 k S,27 

55 kg i92 

3 k s,62 

2 k S,77 

o fc g,63 

o k S,8o 


Outre rexperience que nous venous de citer le service de Tindustrie 
animale a seme de Tavoine en lignes comme pacage, pour remplacer la 
jachere d’ete, et a obtenu des resultats tres satisfaisants. P. S. 

924 - I/epandage simultane en lignes paralleles et rapprochees des giaines de se- 
menee et des engrais chimiques. — Battdry a. dans Comptes Rendus des stances de 
VAcademic- d*agriculture de France, t. 8, n° 20, p. 574-58o. Paris, 1922. 

I/inferiorite de nos rendements culturaux est moins due a rinsuffi- 
sance des quantites d'engrais cbimiques employees, qu’a leur utilisation 
imparfaite par nos recoltes. C'est pourquoi on songea a mettre immediate- 
ment a la portee des jeunes plantes la nourriture mine rale qu’elles reclament 
dejd au debut de leur croissance. Pendant 15 annees consecutives YA. fit 
I'etude de 1’application en grande culture de Tepandage simultane, en lignes 
rapprochees et paralleles, des engrais dhimiques et des graines de semence. 
Les resultats obtenus sont les suivants : 

1) le rendement maximum pratique en argent des recoltes, tant en 
cereales qu’en plantes sarclees, a toujours ete obtenu par des quantites 
d'engrais chimiques variant entre 300 et 400 kg par ha. 

2} Au dela d’une quantite de 400 kg d'engrais chimiques, la valeur 
de Texcedent en poids des recoltes obtenues, n J a pas ete en rapport avec 
celle de lexcedent en poids des engrais chimiques employes. 

3) Les rendements par ha en matures seches utiles des recoltes 
obtenues par Temploi de 250 a 400 kg d’engrais chimiques epandus en H- 
gnes, ont ete au moins egaux et souvent superieurs aux rendements ob¬ 
tenus dans le m&me sol par Temploi de 600 a 1000 kg des m&nes engrais 
epandus suivant la methode courante. 

4) Les engrais chimiques epandus en lignes a une profondeur 
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de 2 k 3 centimetres immediatement a proximite des graines de se- 
mence, exercent tine action bienfaisante sur les jetines plantes. 

L’A. conclut que cette methode d’utilisation rationnelle des engrais 
chimiques est d’une efficacite telle qu’il est devenu possible de diminuer 
de 50 a 60 % les quantites estimees jusquici comme necessaires pour ob- 
tenir le rendement maximum pratique en argent des reeoltes. 

F. S. 

925 - Trente annees d’experienee agrieole avec des cultures a rotation, avec du fu- 
mier d’etable et des engrais. — Miller M. F. et HulbeseB. R. dans Missouri agri¬ 
cultural Experiment Station, Bulletin n° 182, p. 1-43. Columbia (Missouri) avr. 1921. 

Les AA. se sont proposes de determiner comparativement les effets 
des cultures a rotation et des cultures continues sur un terrain qui n’a 
subi aucun traitement et sur un terrain engraisse. A ce propos, les AA. 
observent qu’une experience de beaucoup d’annees est necessaire afin 
de reduire au minimum possible le facteur de la saison et pour obtenir 
des resultats dignes de foi se referant au nombre respectable d’assolements 
dans les diverses rotations. 

Dans cette etude, on recueille en efiet les donnees d’une periode de 
30 annees d’experience (1888-1918) obtenues au moyen de divers systemes 
de cultures a engrais destines a determiner non seulement les efiets relatits 
ua rendement de la recolte, mais aussi les efiets sur le terrain 

Les essais ont ete tres soignes ; le terrain du champ d’experience 
etait sablo-limoneux, fonce, avec un bon drainage superficiel et d'une 
fertilite presqu’uniforme. Pour executer les divers essais, ce champ fut 
divise en 39 parcelles de 400 m 2 environ. S.ur ces parcelles, on fit des 
cultures continues et des cultures a rotation de mais, avoine, froment, 
trefie et fieole. 

On a pratique ces cultures en meme temps sur un terrain qui n’avait 
subi aucun traitement, sur un terrain engraisse avec du furnier, sur un 
terrain auquel on avait ajoute des engrais chimiques (azote, phosphore 
et potasse, tels que nitrate de soude, phosphate acide et chlorure) et sur 
un terrain engraisse en partie avec du furnier et en partie avec des engrais 
chimiques. Dans les parcelles engraissees, on fit usage de furnier dans des 
proportions plus abondantes que celles qu’on a 1’habitude d’employer 
(13-15 jusqu’a 20 t par ha et par an). En general, cet emploi abondant 
d’engrais a avantage le terrain et a fait augmenter les reeoltes, mais il a 
egalement eu des inconvenients parmi lesquels la croissance touffue de 
mauvaises herbes endommageant les produits ensemences. 

L^s experimentateurs appliquerent les engrais chimiques sur la base 
des analyses chimiques quantitatives des reeoltes, en ajoutant au terrain 
les differents elements dans la m£me proportion que celle oil ils lui sont 
enleves par chaque recolte en s’en tenant au rendement maximum. C’est 
ainsi qu’une des parcelles portant continuellement du froment re gut de 
Fazote, de la potasse et du phosphore dans les proportions contenues dans 
45,5 hi de froment et dans 5,5 t de paille par ha. 

Des donnees experimentales recueillies par les AA., il resulte ce qui 
suit; 
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1) sur un terrain qui n’a subi aucun tvaitement , la rotation a donne 

des resultats tres superieurs a la culture continue. Pour le mais, le rende - 
ment a ete d’autant plus grand que la periode entre deux recoltes a ete lon¬ 
gue. C'est ainsi qu’on a obtenu: ^ 

23.2 hi par ha avec la culture continue 

36.2 » » apr£s 3 annees de rotation 

42,8 » 51. » 3 » » » 

46.2 » » » 6 » » » 

En ce qui conceme les autres cultures, on peut dire que le rendement 
maximum a ete obtenu apres 4 annees de rotation. 

D’apres les AA., le rendement peu eleve donne par les cultures con¬ 
tinues est du a divers facteurs parmi lesquels figure la propagation de mi- 
cro-organismes nuisibtes et de mauvaises herbes, propagation qui est pre- 
cisement favorisee par le fait qu’on cultive continuellement la m£me 
plante sur le m£me terrain. 

2) sur un terrain engraisse avec du fumier, employe dans une telle 
rnesure qu’il elimine pratiquement l’epuisement du terrain, le systeme 
de la rotation a encore ete plus avantageux que celui des cultures conti¬ 
nues. I#s differences qu’on a rencontrees, en comparant le rendement des 
differentes recoltes, n’ont cependant pas ete aussi fortes comme dans 
le cas des essais effectues sur un terrain non engraisse. 

I/emploi du fumier a augmente de beaucoup le rendement des cul¬ 
tures continues, surtout du mais, du froment et de l’avoine. Ees augmen¬ 
tations enregistrees ont ete les suivantes : 


mais: 

15,6 hi par ha et par an 

en plus que sur un 

terrain non engraisse 

avoine: 

11,6 » 

» 

* 

» 


» 

V » 

froment 

: 8,6 » 

» 

» 

» 


» 

» » 

trifle: 

960 kg 

» 

» 

» 

» 

» 

3 » 

fleole: 

2600 B 



» 

» 

»> 

» 1) 


On peut se rendre compte de ce qui precede qu’on n’a pas eu de tres 
bons resultats pour les cultures continues de trefle et de fleole. 

Au cours de la longue pep ode d’essais on a ptt constater qu’avec une 
rotation de 3 annees sur un terrain qui n’a subi aucun traitement on ob- 
tient des resultats inferieurs a ceux obtenus avec des cultures continues 
sur un terrain engraisse avec du fumier, tandis qu’avec une longue pe¬ 
riode de rotation (4-6 annees), on obtient des resultats toujours superieurs 
a ceux obtenus avec des cultures continues sur tin terrain engraisse. En 
ce qui concerne l’effet exerce sur le terrain, on a cependant constate que 
la fumure est toujours superieure a la culture a rotation pour en conser- 
ver la fertilite. En effet, bien qu’au moyen d’une savante rotation il soit 
possible de compenser en partie 1’epuisement du sol, il est tres difficile, 
pour ne pas dire impossible, de lui rendre par ce moyen tous les differents 
elements qui lui sont necessaires, Il est done tres a conseiller de recourir 
a la rotation sur terrain engraisse. »l 

3) sur un terrain traiU avec des engrais chimiques , on a observe 
que le rendement de la recolte s’est constamment accru comme cela se 
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produit avec la fumure organique. En comparant les differents resultats 
obtenus, on peut dire que le mais pousse mieux avec du fumier, alors 
qtte le froment et 1'avoine viennent mieux avec la fumure chimique. Ces 
resultats concordent avec ceux obtenus par d'autres experimentateurs, 
dans d'autres stations d'essai du Missouri, de l’Angleterre et de la Pen- 
sylvanie. 

E'emploi des engrais chimiques (surtout des phosphates) est specia* 
lenient indique pour le froment. 

Les AA. font ensuite remarquer qu'au cours de cette longue periode 
d'experience, le terrain d'une parcelle toujours cultivee en avoine, avec 
une complete fumure chimique etait aussi uniforme et compacte que les 
autres parcelles qui n'avaient subi aucun traitement. Ceci prouve que, 
contrairement a ce que l'on croit generalement, l'emploi continu du nitrate 
ne desagrege pas du tout le terrain. 

4) sur un terrain engraisse en partie avec du fumier datable et en 
partie avec des engrais chimiques , on a eu des resultats meilleurs que ceux 
obtenus avec des essais faits uniquement avec des engrais chimiques. 
La fumure mixte est done celle qui foumit les meilleurs resultats pour 
conserver une grande fertility pendant une longue periode de temps. 

Pour se rendre compte des effets obtenus sur le terrain avec les diffe- 
rents systemes de cultures, les experimentateurs ont fait usage de l’ana- 
lyse chimique. Les analyses ont ete effectuees sur des echantillons de 
terre preleves dans les differentes parcelles apres 25 annees d'experience. 
Pour etablir l'etat du terrain, les AA, se sont bases sur le pourcentage 
d’azote y contenu, etant donne que de l'azote on peut remonter&la quan¬ 
tity de matieres organiques presentes. Ils ont ainsi pu constater que la 
culture qui epuise le plus le terrain (en tenant compte de la plus grande 
quantite d'azote absorbee) est le mais, immediatement suivi de 1'avoine 
puis du froment. Le terrain est moins epuise par la culture de la fleole. 

En general, les cultures a rotation epuisent bien moins le terrain 
que les cultures continues. Ceci est probablement du au fait que dans les 
differentes rotations on obtient la fixation de l'azote, par 1'intermediaire 
des azoto-bacteries. 

Pour ce qui est de l'emploi des engrais, on a aussi constate que les 
engrais chimiques, m&me employes en grande quantite, ne conservent 
pas un pourcentage eleve d'azote dans le terrain. Evidemment, une grande 
quantite de l'azote (foumi sous la forme de nitrate) qui n'est pas directe- 
ment employe pour la recolte, est enleve du terrain par l'effet de la de¬ 
nitrification. 1^ fumier exerce au contraire une action tres efficace en 
conservant un pourcentage eleve d'azote dans le terrain. 

En resume, apres cette longue periode d'experience, on a demontre 
qu'en general la culture & rotation donne des resultats meilleurs que la cul¬ 
ture continue ; parmi les diverses rotations, on conseille beaucoup une ro¬ 
tation de 4 annees avec du mais, de Vavoine, du froment et du trifle . Pour con- 
server un bon rendement des recoltes, il est aussi necessaire d'engraisser 
le terrain. En general, on a constate que les engrais chimiques et le fu¬ 
mier d'etable ont la tneme valeur en ce qui conceme le rendement des 

[W] 



M&THODES CUI/TURAIvES — AMENDEMENTS ET ENGRAIS II65 


recoltes, mais le fumier datable est plus efficace pour con server la ferti¬ 
lity du sol. 

Pour avoir d'une fa9on constante un bon rendement des recoltes et 
en mto temps pour avoir une bonne conservation du terrain, Femploi 
de la fumure mixte s’est montre tres efficace. E. M, 

926 - Rapports entre Peeonomie de Pazote du terrain et Felevage du betail. — 
Williams C. G. (Director, Agricultural Experiment Station, Wooster, Ohio) dans Journal 
of the American Society of Agronomy, v. 14, n° 5, p, 159-162. Geneva, N. Y., mai 1922. 

Depuis 1910 FA. a fait, dans la Station qu J il dirige, des experiences 
comparatives entre Felevage du betail et ^utilisation directe des diffe- 
rentes cultures ; la rotation etait la suivante : mais, soja, ble et trefie; 
a chaque rotation on ajoutait au terrain 5 tonnes, environ, de calcaire. 
et 780 kilogrammes de phosphates a 16 % par ha. Dans le premier 
cas toutes les cultures, le ble excepte, etaient donnees au betail, ou 
bien elles servaient de litiere, et le fumier obtenu etait applique au 
mais ; dans le second cas les graines de mais, de soja et de ble etaient 
recoltees et vendues, le foin et la paille etaient laisses ou rendet au 
terrain ; on ne faisait pas murir le trifle, mais on le laissait jusqu'au 
printemps pour s'en servir comme engrais vert. De la comparaison, il 
resulte que la superiority de Felevage est evidente, si pas considerable; 
Felevage fait augmenter le rendement des cultures et la teneur en 
azote du terrain. E. V. 

927 - Les engrais dans Flndo-Chine. — Margin n. dans Comptes Rendus des Stances 
de VAcadimie d'Agriculture de France , v. 7, n° 37, p. 794-803. Paris, 30 nov. 1921. 

I/A., de la part de FAgence economique de Flndo-Chine, nous fait 
connaitre que ce pays n'a importe jusqu’a maintenant que tres peu d'en- 
grais chimiques. En 1913 Fimportation ne depassait pas 3419 qx en y 
comptant le chlorure de potasse, le nitrate de soude, le nitrate de po- 
tasse, les superphosphates et d’autres engrais. Pendant la guerre cette 
importation baissa encore. En 1920 le Gouvernement general, pour 
compte de plusieurs associations de planteurs, fit venir d'Alsace 433 ton¬ 
nes d'engrais potassiques. 

Avec les progres de Fagriculture, Femploi des engr^js chimiques, 
base sur la connaissance de la composition chimique du sol et des Ele¬ 
ments fertilisants necessaires, deviendra sans aucun doute plus frequent. 

Ee Gouvernement general a fait faire des analyses et des en quo¬ 
tes dans les pays de FUnion Indo-Chinoise pour ferine les ressources 
en matieres fertilisantes de chaque localite, leurs besoins d'engrais, et 
les mesures les plus efficaces pour en repandre Fusage. Voici le resultat: 

Cochinchine. — En laissant de c6te le fumier de ferine, les engrais 
de provenance locale sont : dechets de vers a soie, guano de chauve- 
souris, rebut de pEche et residus de poisson et de crustaces provenant 
de la fabrication de Nuoc-mam, espece de saumure employee comme 
assaisonnement, tourteaux huileux d’arachides, coprah, sesame, ricin 
etc., dechets d'orge des distilleries, de chets des officines pour le pilage 
duriz. 
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I/Officine de la Societe des Distilleries de ITndo-Chine a Cholon 
petit produire journellement 2000 kilogrammes de dechets d'orge seche, 
phosphates ou non. 

I/Inspecteur des services agricoles M. Vieiiaard a donne, au point 
de vue chimique, la classification suivante des terrains de ce pays : 

1) Terrains d’alluvions maritimes anciens ou recents ; 

2) Terrains alutnineux; 

3) Terrains d'alluvions des vallees ; 

4) Terres grises; 

5) Terres rouges. 

Les phosphates naturels conviennent a peu pres a toutes les terres 
de la Cochinchine, sauf' aux terres rouges. 

On pourrait importer de France des superphosphates mineraux, 
des superphosphates cTos et des scories de dephosphoration, mais dans 
la plus grande partie des cas les phosphates naturels du Tonkin et du Cam- 
bodje seront aussi efficaces et moins chers. 

Cambodje . — Ce pays n'importe jusqu’aujourd'hui que de Tengrais 
de crabes pour la culture du poirier. Cette importation peut etre evaluee 
annuellement a 1 000 ou 2 000 tonnes, dont la plus grande partie pro- 
vient des lies de la Malaisie et de la province de Bach-Cia, en Cochinchine, 
et une petite partie du Sud-Annam. A Texception de cette sorte de cul¬ 
ture, les indigenes n'emploient pas d'engrais, et ils estiment que les inon- 
dations periodiques sont suffisantes. Dans d'autres regions, a cause de la 
rarete de la population, ils font de la culture extensive en brulant les 
buissons et les for£ts pour y etablir des cultures temporaires de la duree 
de quelques annees,etenrecommen9ant plus loin cette operation, au grand 
dommage de la richesse forestiere du pays. 

,L Agriculture, en se developpant, trouvera dans le Cambodje m&ne 
des phosphates aussi riches que ceux du Tonkin et les rebuts de peche 
des grands lacs et du Mekong, qui sont actuellement perdus, foumiront 
des engrais riches en azote et en acide phosphorique. En vue des cul¬ 
tures pour lesquelles on a deja demande et obtenu des concessions im¬ 
port antes, Timportation des engrais aura les mernes qualites de celle pour 
la Cochinchine^ en particulier pour les terres rouges et grises qui, au Cam¬ 
bodje s'etendent sur des millions d’hectares. 

Annum. — Les engrais d’origine locale, en plus du fumier de metai- 
rie, sont constitues par les residus de coprah, de Canellia et de Calophyl - 
lum produits au moyen des pressoirs domestiques dans les differentes 
provinces, par les cendres d'officine, employees pour la culture du tabac 
et du cafe. Si Ton excepte quelques importations de phosphates du Ton¬ 
kin, les indigenes n'emploient encore maintenant que ces engrais locaux. 
II est cependant hors de doute que l’emploi d’engrais chimiques augmen- 
terait dans des proportions remarquables la plus grande partie des cul¬ 
tures de TAnnam. 

Tonkin. —* Les officines de la Society des distilleries de lTndo-Chine 
peuvent produire de 1200 a 1500 kilogrammes de residus de distillerie 
phosphates ou non. 
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Cette quantite depasse les demat] des actuelles. 

II existe de nombreux gisements de phosphates nattirels exploites 
par la Societe des phosphates du Tonkin. En 1920 cette Societe en a 
fabrique 7 000 tonnes et plus. La plus grande partie est employee au 
Tonkin m&me ; une petite quantite, moins de 500 tonnes, a ete exportee 
en Cochinchine, a TAnnam, en Chine, aux Indes neerlandaises et au Siam. 
II resulte que les planteurs de ce pays apprecient l’avantage de rem- 
placer largement par des engrais chimiques le fumier de ferme dont 
la production exige de forts capitaux, exposes a de tres gros risques a 
cause des epizooties frequentes. En dehors des engrais phosphates 
que Ton trouve sur place, il faudrait employer des engrais potassiques et 
azotes : nitrates, sulfate d'ammonium, cyanamide, surtout pour les cul¬ 
tures riches comme le the, le cafe, le tabac. On devrait toutefois les veil- 
dre a des prix avantageux, en rapport avec le rendement plus conside¬ 
rable. 

Laos. — A cause du peu de densite de la population, de Textension 
des terrains non encore cultives, du faible developpement de la civilisation 
la question des engrais, dans ce pays, n’a pas encore ete posee. 

L'Agence economique de I'lndo-Chine suggere les mesures suivantes 
qui peuvent contribuer a la diffusion de Temploi des engrais chimiques : 

1) Experiences comparatives faites aux Stations experinientales 
des services economiques et agricoles; 

2) Afhches-reclames ecrites dans les langues connues et parlees dans 
le pays : franqais, quoengu, et en caracteres chinois. 

3) Enseignement dans les ecoles, conferences apres Tecole. 

M. DevraichE, Chef du service economique de la Cochinchine re- 
commande aux Syndicats agricoles la vente des engrais a un prix tres 
bas, a perte m£me au debut, si cela est necessaire. 

La Chambre d ’Agriculture de la Cochinchine pense que la meilleure 
propagande serait la distribution gratuite, aux principaux villages, d'une 
quantite d'engrais suffisante et appropriee a la culture voulue. 

M. ViEinivARD enfin propose la vente d'engrais complexes, melanges 
et deja tout pr&ts, pour le tabac, le riz, la canne a sucre etc.; ces engrais 
seraient prepares par des specialistes, et appopries aux cultures voulues 
et au terrain. 

L'application de ces mesures de propagande pour l’emploi des engrais 
chimiques donnera une impulsion tres sensible a Tagriculture de lTndo- 
Chine. E. P. 

928 - Trente annees ^experience agricole avec des cultures a rotation, avec du 
fumier d’etable et des engrais, — Voir n° 935 de ce Bulletin. 

929 - L’epandage simultane en lignes parallels et rapprochees des graines de 
semence et des engrais chimiques. — Voir n° 924 de ce Bulletin. 

930 — L’influence de l’emploi des matieres organiques sur 1’assimilation des 
Plantes. — Voir no 931 de ce Bulletin. 
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931 - Rapport entre les matures organiques et le pouvoir d’assimiler le phos- 
phate nature!. — Bauer F. c. (Agricultural Experiment Station, University of 
Wisconsin) dans Soil Science , v. 12, n° 1, p. 21-41, bibliographic de 45 titres. Bal¬ 
timore, juill. 1921. 

On recommande Temploi de phosphates mineraux conjointement 
aux matieres organiques en decomposition ; on croit que les acides orga- 
niqnes, l’acide nitreux et l’acide carbonique provenant de cette decom-* 
position attaquent les phosphates et les rendent plus utilisables. Mais, 
fait etrange, les essais de laboratoire qu’on a executes pour confirmer 
cette conception n'ont pas ete corrobores. Bien qu'en pratique les phos¬ 
phates donnent d'habitude les meilleurs resultats quand on les associe 
a de fortes quantites de substances organiques, en recourant aux metho- 
des chimiques, on n’arrive pas a demontrer que les phosphates sont 
eux m&mes effectivement solubilises dans une mesure appreciable. On 
a essaye d'expliquer cette contradiction de diverses fa90ns. Truog sup¬ 
pose que les phosphates nouvellement precipites dans le terrain sous 
forme de tres fines parcelles sont proteges par des voiles de substances 
organiques ; on a emis Tidee que beaucoup de phosphore rendu soluble 
est utilise et organise par les bacteries de fa 9011 qu'il echappe a Tanalyse 
(Tomingham et Hoffman) etc. D’autre part, beaucoup d’experimen- 
tateurs ont demontre que les plantes possedent en elles, a un degre plus 
ou moins eleve, la capacite d'utiliser les phosphates insolubles. En ge¬ 
neral, les cere ales se trouvent parmi les plus incapables, alors que les 
legumineuses, les crucifferes, le sarrasin sont de grands consommateurs 
de phosphates insolubles. On a mis cette capacite en rapport avec la 
secretion par les racines decides organiques ou decide carbonique. Chi¬ 
rikov a demontre que les plantes qui la possedent assimilent energique- 
ment la chaux, et Truog a mis en rapport la quantite de chaux contenue 
dans les vegetaux avec leur pouvoir d'assimiler les phosphates insolubles. 
II conviendrait de recourir a ces plantes pour rendre utilisables les phos¬ 
phates insolubles. 

I/A. expose 1 ’idee que, dans les recherches de laboratoire executees 
jusqu’a present en melangeant les phosphates insolubles avec des subs¬ 
tances organiques en decomposition, on n’a pas pris la precaution d'en- 
lever les phosphates et la chaux solubilises au moment de leur produc¬ 
tion ; des que Tequilibre chimique est etabli, la reaction s’arrete et par 
consequent on ne dose que des quantites minimes de phosphore et de 
chaux solubilises. Par contre, les plantes les eiilevent au fur et a mesure 
qu’ils se forment; par consequent la reaction chimique continue, d'ou 
Pabondante utilisation du phosphore. 

I/A. a execute diverses experiences destinees a provoquer la produc¬ 
tion continue des composes solubles de phosphore et de chaux. II a exe¬ 
cute les experiences dans des vases pleins de sable ou de terre acido-sa- 
blonneuse tres pauvre en phosphore (0,59 par million) ; comme matiere 
organique en decomposition, il a employe du foin de melilot ou du sar¬ 
rasin, auquel il ajoutait du phosphate mineral finement pulverise. Dans la 
supposition que le phosphate et la chaux solubles se seraient formes, il s'est 
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applique a les ecarter au rnoyen de lixiviations a Teau, ou bien par capil- 
larite en renouvelant continuellement Teau dans les couches inferieures 
et en procedant a Tevaporation des couches superieures. II a egalement 
fait agir sur le phosphate mineral des extraits de vegetaux en decompo¬ 
sition et des extraits de terrain vegetal. II va sans dire que les controles 
n'ont pas fait defaut, ce qui n'empeche qu’aucun de ces essais n'a reussi. 
I/A. n'est pas arrive a demontrer aucun eflet dissolvant des matieres 
organiques en decomposition sur les phosphates mineraux. 

I/insucces des experiences preliminaires a amene TA. a admettre 
que les acides provenant des matieres organiques trouvent dans le ter¬ 
rain des bases en quantite suffisante pour s’y combiner qtt'elles rendent 
inactifs en emp£chant Taction sur les phosphates. D'autre part, une 
petite quantite du phosphore solubilise peut, des qu'eUe est produite, . £tre 
employee par les bacteries, comme nous Tavons deja vu (Tottingham 
et Hoffman). C’est ce qui explique les resultats negatifs de Tanalyse. 

Etant donne Tinsufiisance des ressources cliimiques pour expliquer 
Taction des substances organiques en decomposition sur les phosphates 
insolubles, TA. a voulu se rendre compte directement de la capacite des 
plantes a faire usage de ces phosphates en presence de ces substances. 
II a entrepris une serie de cultures de mals dans des vases remplis de sa¬ 
ble auquel il ajoutait des quantites variables de substances organiques 
(luzeme, sarrasin ou paille d’avoine) ainsi que du phosphate mineral 
avec ou sans calcaire. Tous les elements organiques employes exercerent 
une action prejudiciable sur le mais en voie de croissance, ce qui com- 
pliqua le phenomene. Cette action fut plus faible en presence de la chaux, 
Dans tous les cas, exception faite de la paille d'avoine, les cultures s'af- 
faiblirent a tel point que Texperience dut £tre abandonnee. En depit de 
cette influence perturbatrice, le developpement definitif du mais fut plus 
vigoureux dans les vases contenant en meme temps des matieres orga¬ 
niques et des phosphates que dans ceux contenant en quantites egales 
uniquement des matures organiques ou des phosphates. I/examen 
fut fait en pesant la matiere seche. On doit en conclure que le mais 
a effectivement ete en mesure de tirer un plus grand avantage des phos¬ 
phates quand ceux-ci sont melanges a des elements organiques en decompo¬ 
sition, ce qui confirme les donnees de 1 experience. Diverses analyses 
ont demontre a TA. Texistence du haut pourcentage de phosphore et 
de chaux, solubles et insolubles dans Teau, eontenus dans le mais et autres 
vegetaux. 

Pour expliquer comment les plantes utilisent le phosphate mineral en 
presence de matieres organiques en decomposition TA. emet deux supposi¬ 
tions : 1) la matiere organique peut solubiliser le phosphate grace aux aci¬ 
des qui derivent d'elle, ou bien 2) elle met les vegetaux en mesure d'exe- 
rcer eux-m£mes un puissant pouvoir dissolvant. 

Pour etudier le pouvoir dissolvant des vegetaux surle phosphate 
mineral sans le concours de matieres organiques, TA. a execute unese- 
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tie de cultures de 15 vegetaux avec du sable auquel il ajoutait du phos¬ 
phate mineral, ou bien du superphosphate, avec ou sans adjonction de 
chaux et sans negliger les temoins non traites. Le resultat a ete que 
les vegetaux sont en mesure d'employer directement le phosphate ba- 
sique, bien que dans de moindres proportions que le phosphate soluble, 
lye melilot a dans ce sens fait preuve de la plus grande capacite, le coef¬ 
ficient d'utilisation atteignant 83 % par rapport au phosphate soluble. 
Les racines chez les plantes obligees a employer le phosphate basique se 
developpent en general beaucoup et encore davantage si la chaux est 
presente, laquelle entrave la dissolution. Ceci prouve comment dans de 
telles conditions la plante devient plus active pour rechercher le phos- 
phore dont elle a besoin. II n’y a que le melilot qui fait exception ; il 
reussit a absorber le phosphore insoluble sans developper son systeme 
de racines. On n'a reconnu aucun rapport entre la quantite de phosphore 
contenue dans les plantes qui s’etaient developpees en presence de phos¬ 
phate soluble ou insoluble et Tacidite de leurs diverses parties ou de leurs 
seves. De merne, on ne trouva aucun rapport definitif entre la quantite 
de chaux contenue dans les plantes et leur capacite d'employer le phos¬ 
phate insoluble. 

U A. a enfin voulu essayer la capacite des plantes d’absorber un autre 
element mineral insoluble, a savoir le potassium du feldspath. Il n’est 
pas clair comment se fait cette absorption, mais il est un fait certain 
que dans ce cas on ne peut pas invoquer Taction de la chaux contenue 
dans les vegetaux. Il limita les essais a quatre vegetaux ; le sarrasin, qui 
emploie bien le phosphate insoluble (capacite d'utilisation : 72,1 % par 
rapport au phosphate soluble) n'a ete en mesure d'absorber que peu de 
potassium insoluble (23,3 % par rapport au sulfate potassique) ; par con- 
tre, Tavoine, qui emploie mal le phosphate insoluble (41,5 %), absorbe 
tres bien le potassium du feldspath (107,6 %). Ce contraste pour lequel 
TA. fait intervenir le developpement different du systeme des racines, 
est difficile a expliquer. Le sarrasin se comporte de la m£me fa9on vis- 
a-vis du mais. Par contre, le melilot, qui solubilise bien le phosphate 
insoluble (83 %), possede la capacite de solubiliser aussi le potassium 
des feldspaths (106,5 %). Dans une demiere experience, le melilot fit 
preuve d’une capacite extraordinaire de developpement dans un milieu 
compose exclusivement de sable siliceux, feldspath, phosphate mineral 
et chaux, et impregne d’eau distillee; au contraire, le mais y resta 
tres mediocre. 

L’agriculture a beaucoup de moyens pour exploiter les vegetaux 
a grand pouvoir nutritif du type du melilot, du mais et du sarrasin. 
Le melilot surtout possMe des capacites exeeptionnelles pour solubiliser 
les phosphates mineraux et les feldspaths et pour produire des substances 
organiques. Le probleme de la rotation des cereales avec des plantes 
de ce genre, aptes a foumir de Tazote, du phosphore et du potassium as- 
similables, est tres important au point de vue pratique. 


L. V. 
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932 - L’assimilabilite de la potasse de quelques mineraux du sol. — Fraps g. s. dans 

Texas Agricultural Experiment Station, Bulletin u° 284, p. 5-16, 3 fig. College Station, 
Brazos Country, Tex., dec. 1921. 

La valeur fertilisante que peut avoir la potasse contenue dans la 
biotite, dans la muscovite, dans Forthose, dans le microcline et dans beau* 
coup d’autres mineraux constituants du terrain, est une question d’une 
grande importance pour la chimie agraire. II est surtout interessant 
de savoir quels sont les rapports qui existent entre la solubilite de ces 
mineraux dans les acides et la quantite de potasse qu’ils peuvent ceder 
aux plantes. 

Dans ce but, et en particular pour etudier faction du granit, qu’on 
avait propose comme fertilisant au Texas, l’A. a fait trois series d'expe- 
riencesl Dans les deux premieres series il a etudie le probleme general; 
dans la troisieme serie il a cherche seulement a connaitre la valeur fer¬ 
tilisante que peut avoir le granit. 

Dans les experiences de la premiere serie la quantite de potasse 
employee etait seulement de 500 p. pour 1 million de p. de terrain ; dans 
celles de la seconde serie la quantite de potasse ajoutee, toujours sous une 
forme mine rale, etait plus forte, c'est-a-dire 4000 p. pour 1 million de p. 
de terrain. 

On fit chacune de ces experiences en presence de Fazote et de Facide 
phosphorique ajoutes respectivement sous la forme de nitrate de soude 
ou d'ammonium et de superphosphate ; en meme temps on ajouta a une 
sous-serie du calcaire et a une autre sous-serie de la sciure de bois. 

Ces experiences eurent lieu dans des pots ; dans aucun cas on n'ajouta 
de la potasse en dehors de celle foumie sous forme minerale; on put 
ainsi, de la quantite de potasse cedee par le mineral, deduire la quan¬ 
tite de potasse soustraite au sol par les diffe rentes cultures. Ces essais 
ont ete faits avec un grand nombre de mineraux (microline, orthose, 
biotite, muscovite, leucite, nepheline, pinite, stilbite et cabasite) en com- 
paraison avec le sulfate de potassium. On sema du coton, du mais, du 
millet, du sorgho et on proceda aussi a des semaisons successives de sorte 
a avoir 4 recoltes. 

Des tableaux que FA. rapporte on peut relever les resultats obtenus 
dans les deux premieres series d’experiences. La quantite de potasse ce¬ 
dee par le mineral, pour la moyenne des recoltes de la i ae serie, a varie 
de 1 (microline) a 38,7 % (sulfate de potassium) et les diffe rents mate- 
riaux peuvent toe mis dans Fordre progressif suivant: microline, or¬ 
those, pinite, muscovite, biotite, sulfate de potassium. Dans le cas de re¬ 
coltes successives, Fufilisation plus grande se montra dans la premiere 
recolte. Pour ce qui a trait a la leucite et a la nepheline, on n'eut pas 
de resultats satisfaisants ; mais probablemeat, FA. lui-m&me le recon- 
nalt, on ne fit pas des essais suffisamment nombreux. 

Le rapport qrd existe entre la capadte de ceder la potasse et la so- 
lubilite, dans les acides, des difierents mineraux, peut toe deduit en 
tenant compte de : la quantity de potasse contenue dans chaque mineral, 
le pourcentage de la potasse dissoute par Facide nitriqtre quinto-normal. 
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et le pourcentage cede pour chaque recolte dans les differentes experiences. 
Ces donnees sont groupees dans le tableau suivant: 



Micro- 

cline 

Orth.0- 

clase 

Musco¬ 

vite 

Pinite 

Biotite 

Stilbite 

NSphd- 

lite 

Sulfate 

de 

potasse 

Potasse totale %. 

% de la potasse totale solu¬ 
ble dans Tacide nitrique 

| 

10,14 

II,8l 

10,20 

5 . 8 ° 

9,62 

1 

0,28 

2,86 

50,04 

(active). 

% de potasse totale cedee 

o ,9 

1,1 

17,1 

5,4 

26,4 

34.OO 

49.3 

100 

par recolte (x^ re serie). . 
% de potasse totale cedee 

1,0 

3,8 

II,I 

—* 

13,2 

— 

7.4 

38,7 

par recolte (2^ me serie) . 
% de potasse active cedee 

o ,7 

1,2 

7,5 

1,6 

11,2 


—'- 

32,9 

par recolte (i^e serie). . 
% de potasse active cedee 

no 

35 ° 

70 


52 

—— 

15 

39 

par recolte (2^ me serie) . 

80 

no 

60 

30 

45 

40 

‘ 

33 


On voit ainsi que le microcline qui contient seulement i % de po- 
tasse soluble dans Tacide a cede, dans les differentes experiences, toute 
la potasse active ; ,1'orthose, dont le pourcentage de potasse soluble 
est tres bas, en a cede une quantite plus grande, et, exactement, de 1,1 
a 3,5 fois la quantite soluble dans I'acide ; la muscovite a cede jus- 
qu'a 70 % de sa potasse active, la biotite jusqu'a 50 %, la stilbite 40 %, 
et le sulfate de potasse, dont la potasse est completement soluble, 
en a cede 30 a 40 %. 

lyes experiences de la III dme serie consistent dans des cultures de mais 
et de sorgho, faites dans des pots, avec des terrains de nature differente, 
en presence de granit seul avec 4,94 % de potasse totale. 

En m£me temps que ces experiences, et dans les mernes conditions, 
on en fit d’autres egales, sans le moindre fertilisant, et d'autres encore 
avec tine fumure complete (nitrate d'ammonium, phosphate bibasique, 
sulfate de potassium). I/A. a pu ainsi etablir experimentalement que 
le granit seul n’a aucune influence. Ea quantite de potasse cedee dans 
ces experiences, pour une recolte, a ete minime, pratiquement negli- 
geable. 

I/'A. en conclusion, en continuant les etudes d'autres experiment a- 
teurs et en particulier de Prtjmmer {Journal of Agricultural Research , 
XIV, n° 298, 1918), a prouve que la capacite du sol de ceder aux plantes 
la potasse contenue dans les differents mineraux constituants, en pre¬ 
sence de Tazote et de Tacide phosphorique, est en rapport avec sa solu- 
bilite dans Tacide nitrique quinto-normal. 

En general, en nous rapportant a la potasse soluble dans Tacide 
chlorhydrique concentre, on peut dire que les mineraux plus facilement 
attaquables (pourcentage eleve de potasse active) cedent leur potasse 
active plus rapidement que ceux qui sont moins solubles dans les acides 
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forts. 31 re suite enfin de cette etude que la valeur fertilisante du granit 
est pratiquement nulle. Et ce resultat est parfaitement d’accord avec 
celui que Hartweee et PembEr avaient deja obtenu ( Rhode Island Ex - 
perimeni Station, Bulletin 129). 

933 - Modifications du rapport potassium: azote dans le trefle* eausees par les 
engrais potassiques. — Emerson* P. et Barton J., (Assistant Professor of Soils et 
Assistant in Soils, Iowa State College, Ames) dans Journal of the American Society of 
Agronomy , v. 14, n° 5, P* 182-192, bibliographic de 17 publications Geneva, N. Y., 
mai 1922. 

En agriculture on cherche a obteuir le rendement maximum en four- 
nissant les engrais et ce dans un but d'economie. Tout exces est du gas- 
pillage; il faut aussi tenir compte du fait que Taddition d'un engrais 
peut exciter la vegetation de telle sorte qu’elle enleve au terrain d'autres 
elements aussi, en 1’epuisant et en reduisant la fertilite pour les annees 
suivantes. Nous savons peu de chose sur le r61e physiologique specifique 
de chaque element mineral soustrait au terrain par la vegetation; nous 
savons cependant que r absorption de ces elements peut varier entre de 
tres amples limites. Ainsi le potassium est un element indispensable, 
mais il peut etre absorbe dans des proportions tres diverses, ainsi que 
le p to u vent plusieurs recherches ; au dela d'une cercaine limite on n'est 
pas sur qu'il soit encore utile (Haee) ou seulement tolere (Hopkins et 
AumEr). bes A A. ont repris 1'etude de 1'absorption du potassium en se 
servant de cultures de trefle dans des pots. Au terrain vaseux-argileux 
ils ajoutaient plusieurs sels potassiques c’est-a-dire du chlorure, du sul¬ 
fate ou de la kainite en des quantites correspondantes a peu pres a 112, 
112 et 450 kilogrammes par ha.; dans tous ces cas on foumit aussi 
du calcaire en raison de 11,25 tonnes par ha., quantite double de 
celle qui est requise pour saturer le terrain par la methode de Truog ; 
dans bon nombre de ces experiences on ajoutait du fumier ou du super¬ 
phosphate ou les deux engrais a la fois. I/absoVption du potassium aug- 
menta.it du chlorure au sulfate et a la kainite; cette demiere fit aussi 
preuve d'une activite plus grande pour favoriser le developpement gene¬ 
ral de la plante. I/addition de chaux seule eut un efiet minime ou nul 
dans Tabsorption de potassium, ce qui s’explique par ce fait, demontre 
par plusieurs recherches, que la chaux n'a aucune part dans la solubilite 
du potassium dans le terrain ; mais elle activa Tabsorption des nitrates 
et provo qua un developpement plus considerable de la plante ; Tabsorp- 
tion de potassium augmenta seulement en rapport avec ce plus grand 
developpement; mais, dans lensemble le rapport potassium: azote, 
qui dans les controles etait de 1: 5, se reduisit legerement a x : 5,6. b’ad- 
dition de fumier, de phosphates ou des deux a la fois fit augmenter beau- 
coup 1'absorption de potassium, tandis que Tabsorption d'azote n'aug- 
mentait pas d'une faqon correspondante ; le fumier la fit m£me diminuer; 
le rapport done [augmenta toujours, et, dans quelques cas il fut de 1: 2,6. 
I/effet utile maximum fut obtenu par bunion du superphosphate et du 
sulfate potassique avec le calcaire ; Taddition ulterieure de fumier redui¬ 
sit le rendement. b. V. 

# 
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934 - L’approvisionnement d’azote pour Tagrieulture. — haxseel s. b. (Director, Agri¬ 
cultural Experiment Station, Amherst, Massachusetts) dans Journal of the American 
Society of Agronomy, v. 14, n° 5, p. 167-178* Geneva, N. Y., mai 1922 (1). 

D'apres les donnees recueillies pour Tannee 1918 et d'apres une corn- 
par aison avec les autres annees, TA. deduit que, si Ton fait abstraction 
de la consommation sur place, de l'azote employe pour ragriculture 
aux Etats-Unis une moitie environ est d’origine organique, rautre moi- 
tie est d’origine minerale ; mais la consommation de razote organique 
tend a diminuer et celle de Tazote mineral tend, au contraire, a augmen¬ 
ted E’azote d'origine organique provient, pour une moitie, des tourteaux 
de coton, qui seraient mieux utilises pour ralimentation du betail; il y 
aurait toute une campagne a faire en faveur de cet emploi. E'autre moi¬ 
tie est donnee par du sang, par des residus de tannerie et d'abattoir dont 
une partie provient de 1’Argentine, par des residus de p&che, etc. 

E’azote d'origine minerale est constitue pour les 5 / 8 par du nitrate 
de soude du Chili, dont Timportation tend a baisser pour se borner a rem- 
plir les vides au cas de besoin. Ee reste est donne par la cyanamide et 
par les sels d'ammonium. Ea cyanamide et ses derives sont produits, 
pour la 'plus grande partie, au Canada ou Ton utilise les chutes du Nia¬ 
gara, mais ils peuvent &tre consideres comme une production des Etats- 
Unis. 

Ee goudron de houille foumit de Tammoniaque qu'on extrait, par 
Tacide sulfurique, sous la forme de sulfate d'ammonium ; ce dernier 
est aujourd'hui presque entierement produit sur place. Ea consomma¬ 
tion de produits fabriques artificiellement tend toujours a augmented 
E'A. recommande vivement une utilisation plus avantageuse des ressour- 
ces dont on dispose. * E* V. 

935 - Action des Nitrates dans differentes phases du developpement du bid. — 

Voir n° 947 de ce Bulletin. 

* 

936 - La fabrication des nitrates par Toxydation bioehimique des sels d’ammo- 

nium. — Boxtllanger E. dans Annales de Vlnstitut Pasteur, v. 36, n° 4, p. 305-338, 

1 fig. Paris, avr. 1922. 

E*A. avait deja fait des experiences de laboratoire sur la nitrifica¬ 
tion du sulfate d'ammonium en solution, auquel il ajoutait du carbonate 
de chaux (craie) en suspension ; il arrosait, avec ce liquide, la tourbe ou 
la pouzzolane impregnees de cultures bacteriennes nitrifiantes ; et il 
en obtenait du nitrate de chaux et du gypse, Il s'etait servi aussi, avec 
succes, d'une solution de carbonate d'ammonium (mono et bi) .(2). 

En partant de ces recherches prealables, il a fait maintenant une 
tentative mi-industrielle de production en grand avec 9 appareils en 
magonnerie, d'une capacite de 800 litres environ chacun ; il a trouve 
que Temploi du carbonate d'ammonium est preferable pour eviter la 
formation de gypse qui obstrue le support. L'A. expose en detail ses es- 

{1) Voir B . f6vr, 1922, n. 144. 

{2} Voir B. d£cembre 1921, n° 1204. 

[& 34 -S 3 C] 
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sais, qui, d’ailleurs, 1Font pas une valeur economique, car l’azote nitrique 
a, dans le commerce, un prix equivalent a celui de 1‘azote ammoniacal, 
tandis que l’A. le fait deriver de ce dernier, en le chargeant de tous les 
frais de production (y compris les frais d’evaporation du liquide par la 
chaleur) ainsi que des frais d’amortissement du capital et des pertes ine¬ 
vitables d’azote. II s’agit -done la d’un procede anti-economique, qui au- 
rait pu avoir de la valeur pendant la guerre tout au plus, lorsque l’A, 
initia ses recherches et lorsque les nitrates etaient necessaires pour les 
industries de guerre : pendant la guerre on fait bonne mine a mauvais 
jeu et dans bien des cas on ne fait pas attention a l’economie. Aujourd’hui 
il 11’y a pas sur le marche une quantite suffisante de carbonate d am¬ 
monium pour alimenter sur une vaste echelle une industrie de ce genre. 
Le procede pourrait, peut-etre, devenir realisable si l’on utilisait l’am- 
moniaque synthetique. L. V. 

937 - fitude sur la decomposition et la stabilisation du Nitrate d’ammoniaque en 

presence de substances oxydables. — Findlay A. et Rosebourne C. dans Chemical 

Industry, vol, 41, n° 4, p. 58 t.-59t. Londres, fev. 1922. 

Les AA. ont etudie la decomposition du nitrate d’ ammonia que en 
presence de substances organiques oxydables et ils ont cherche le moyen 
de Fempecher. Cette decomposition a lieu a une temperature bien plus 
basse qu’a la temperature normale de la decomposition du sel. fitant donne 
le grand usage qu'on fait actuellement du nitrate d’ammoniaque, la ques¬ 
tion est* de toute importance. 

Les experiences ont ete executees a la temperature de xoo° C, dans 
un bain a vapeur, avec un melange de nitrate et de sciure, ainsi que de 
nitrate et d’amidon. Les produits gazeux qui se sont degages pendant la 
decomposition ont ete journellement recueillis et analyses. 

Ces gaz sont formes presque exclusivement d J un melange d’anhydride 
carbonique et d’azote ; ce 11’est que rarement (dans la decomposition en 
presence ‘d'amidon) qu’on a rencontre des faibles quantites d’oxyde de 
carbone. 

L'eau qui s’etait condensee pendant Fexperience avait une reaction 
neutre au metbylorange, ce qui demontre que parmi les produits de 
decomposition ne se trouvent pas les oxydes acides de l’azote. D’apres les 
AA. il est tres probable que la decomposition se produit par Faction de 
l’acide nitrique qui se developpe par hydrolise du nitrate, et que la pre¬ 
sence de traces d'acide nitreux en accelere la decomposition. En se ba- 
sant sur cette hypothese, ils ont cherche a emp^cher la decomposition du 
nitrate d’ammoniaque en detruisant l’acide nitreux par Fadjonction de 
petites quantites d’uree, ou de carbonide. On a ainsi constate que Furee 
a agi reellement dans le sens prevu et constitue un bon stabilisateur du 
nitrate d’ammoniaque. 

La diphenyl-amine et l’ether phenil-benzolique, qui ont ete egalement 
essayes comme stabilisateurs, n’ont pas donne des resultats satisfaisants. 

L. M. 


[936-03T] 
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938 - La fouction des engrais de manganese dans F Agriculture. — D’une communica¬ 
tion de Bocher H., Membre du Conseil Superieur d*Agriculture a 1 ’Academic d*Agri¬ 
culture de France, transmise par M. Eotjis Bop, Delegue de la France, Vice-President 
de l’lnstitut International d’Agriculture. 

On peut affirmer qu’aujourd’hui il n'y a aucun cultivateur qui lie 
connaisse Taction des engrais de manganese, et aussi que parmi les hom¬ 
ines de science il y en a peu qui connaissent la fonction des sels de man¬ 
ganese et leur valeur dans Tagriculture. Cependant, tous ont entendu 
parler des engrais de manganese mis en vente en 1910 par line inaison de 
commerce qui en fit une grande publicity. Us etaient d'ailleurs bien 
connus a la suite des longues et minutieuses recherches de M. Bertrand, 
Professeur a la Sorbonne et a TInstitut Pasteur, qui demontrait les ve- 
rites suivantes : 

1) Bes vegetaux ont besoin de manganese pour assurer le deve- 
loppement de la cellule ; 

2) Be manganese est un corps catalytique et un agent fertili- 
sant du sol. 

M. Picard de Paris signala egalement en 1898 a TAcademie des Scien¬ 
ces la presence du manganese dans la plus grande partie des plantes et 
demontra sa tres importante fonction physiologique, surtout au commen¬ 
cement de la vie des plantes et au moment de la germination et de la 
premiere croissance. M. Grandeatj, Inspecteur General des stations agro- 
nomiqnes, avait egalement constate que le manganese existe dans tou- 
tes les plantes et que sa presence semble necessaire a la vegetation. Bes 
ulterieures recherches faites par plusieurs hommes de science de tous les 
pays ont validement confirme ces affirmations. 

B’action du manganese est multiple; il agit directement ou cataly- 
tiquement comme fertilisant, stimulant, antiseptique, et anticrypto- 
gamique ; il accelere la germination et la maturation, augmente le rende- 
ment et ameliore la recolte, 

Bes experiences effectuees partout, en Europe et au Japon, ont donne 
des resultats ou bien extremement notables ou bien peu apprecies, tres 
rarement negatifs. Be disaccord ne surgit pas quant au principe meme 
de la fonction du manganese, qui est incontestable, mais bien quant a 
la forme sous laquelle il faut Pemployer. Beaucoup considerent que les 
oxydes sont inefficaces ; le sulfate et le chlorure ont donne des resultats 
douteux, mais le carbonate et surtout la chaux au manganese ont recueilli 
les suffrages presque unanimes. B’A. passe ensuite en revue toutes les 
recherches qui ont jusqu’a present ete effectuees dans ce 'domaine.en 
souhaitant qne de nouvelles etudes puissent bientot eliminer les contro- 
verses encore existantes et puissent donner une solution definitive a 
ces problemes import ants. 

Bes etudes de M. Bertrand ont demontre que Taction du manganese 
est surtout catalytique en influenqant la composition des divers^corps 
saus £tre lui-mAme modifie ; une fumure appropriee de manganese sti- 
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^nule* Tactivite de la microflore du sol et permet nne nieillenre utilisa¬ 
tion des elements nutritifs deja exist ants. 

M. Boueeanger a demontre la grande difference dtt pouvoir ca- 
talytique dn manganese selon la richesse du sol en azote, acide phospho- 
riqne et potasse. Dans un terrain pauvre, du chlorure de manganese 
ne donna qu’une legere augmentation de la recolte de pommes de terre ; 
dans un terrain riche il produisit une augmentation de 32 %. M. Canda, 
en Italie, soutient aussi que le manganese a un effet indirecte et cataly- 
tique et qu’il dissout les engrais deja existants. Dans un terrain pauvre, 
son action peut m§me etre nuisible. Inversement, M. Keeeey soutient 
que Taction stimulante du manganese est positive dans les terrains pau- 
vres silico-argileux, insignifiante dans les terrains riches, et negatives 
dans les terrains acides. 

M.M. Steyn et Burgers, en Hollande, constaterent que par Tem- 
ploi du manganese le mais se developpait beaucoup plus, les feuilles de- 
venaient bien plus grandes et Taugmentation de la recolte etait de 100 q. 
M. Aso, au Japon, M. Soeomon en Italie et M. Dumont en France se pro- 
noncerent aussi favorablement. 

Bes etudes concemant le pouvoir du manganese de favoriser la 
vegetation et surtout d'accelerer les germinations sont dues aux auteurs 
suivants: Garoea, Crochecteeee, Nottin, Bartmann, Loew, BOUE¬ 
EANGER, VOEEKER, BAUER, et MOEINARI. 

Bes experiences de M.M. Ray, de Pradier et de Bartmann demo- 
trent que le manganese augmente notablement le point de maturation 
et accelere celle-ei. 

Nombreuses sont les experiences qui prouvent Taugmentation de la 
recolte sous Teffet du manganese. M. Thomassin obtint une augmenta¬ 
tion de 20 a 35 % sur Tavoine et de 15 % sur les betteraves ; M. Boue- 
EANGER obtint sur Tavoine une augmentation de 12 % uniquement avec 
de la chaux au manganese et de 40 a 48 % avec Tadjonction d'autres 
engrais ; M. Aso, au Japon, atteignit sur le riz une augmentation de 30 % ; 
les experiences de M. Bartmann sur le mais, les choux et les pommes 
de terre ont egalement ete concluantes ainsi que celles de M. Garda 
sur le lin, de M. Bebeanc sur les asperges et de M. Beanchard sur les 
oignons. 

I*e manganese non settlement augmente la production, mais dans 
bien des cas il ameliore considerablement la qualite ; ceci se verifie sur¬ 
tout pour les betteraves. M. Garoea constata que le sulfate de manga¬ 
nese, non seulement augmenta le poids des betteraves, mais accrut 
leur teneur en sucre jusqu'a 50 % ; le chlorure de manganese qui augmen- 
tait davantage le poids brute, n’augmentait au contraire la teneur en 
sucre que de 25 %. M. Gregoire attribue au manganese une augmenta¬ 
tion de la richesse en sucre correspondante a une perte en poids, de sorte 
qu’il n’y aurait ni gain ni perte. M.M. Deeorme et Boxjeeanger consta¬ 
terent que Torge a malter n’augmenta pas en poids, mais que sa qualite 
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s’ameliora, les grains devenant plus gros, plus blancs et plus nourris. 
M. J. M. Sauenier obtint des resultats tres favorables en agriculture en 
employant des sels de manganese (1). 

Au point de vue antiseptique et anticryptogamique, M. Von Bauer 
constata que le manganese fait disparaitre les taches de chlorose chez 
les plantes malades ; M. Ceausen Haide reussit a combattre avec le 
manganese la jaunisse de Tavoine. M.M. Demoeon, Sirot et Joret de- 
montrerent que les scories employees en agriculture contiennent de 4 a 
5 % de manganese auxquels ils attribuerent quelques uns des effets uti¬ 
les des scories qu’on croyait d/abord etre dus a Tacide phosphorique et 
a la chaux. 

< En resume, de toutes les recherches scientifiques, et en plus a celles-ci, 
des resultats deja obtenus dans la pratique agricole, Timportance du 
manganese appert d’une fagon evidente. II reste a savoir : 

1) Sous quelle forme il convient d'employer les sels de manganese. 

2) Sur quelles terres et sur quelles cultures ils produisent les meil- 
leurs effets. 

3) S'ils doivent &tre employes seuls ou melanges a d'autres en- 
grais, etc. 

I/A. conclut en insistant sur la necessite urgente qu'il y a a execu- 
ter de nouvelles et nombreuses experiences pour determiner lavaleur 
exacte de ce nouvel engrais. A. d . B. 

939 - Sur rinoeulation des legumineuses. — arny a. c. et Me. ginnis r. w. (Division 

of Agronomy and Farm Management, Department of Agriculture, University of Min¬ 
nesota) dans Journal of the American Society of Agronomy , v. 13, n° 8, p. 289-303, bi¬ 
bliographic de 14 publications. Washington, nov. 1921. 

I/inoculation des graines de legumineuses par des cultures bacte- 
riennes du commerce subit quelques echecs. 

I/inoculation du terrain, ou Ton desire cultiver les legumineuses, 
par du terrain dans le quel on a deja cultive des legumineuses de la meme 
espece, presente Tinconvenient du terrassement, surtout si ce dernier 
doit etre fait dans un endroit eloigne ; on doit employer, en general, 
des quantites considerables de terre s’elevant jusqu'a 350 kilogrammes 
et plus par ha pour faire rinoeulation. 

Ees AA. ont done voulu tenter une technique nouvelle : inoculer 


(1) II s’agit des importantes experiences effectuees par Saulnier en 1898-1900 dans le 
champ d’essai de Suessola, organise sur le type de la station experimentale de Rothamsted 
par leresgrettd prof. I. Giguoli. Sur 8 series de plate-bandes, cultivees en froment et engrais- 
sees avec dn bioxyde de manganese melange respectivement a d’autres engrais, 4 donn£- 
rent de bons resultats et pr£cisement celles avec du nitrate de soude, du fumier, du super¬ 
phosphate et du sulfate d’ammoniaque, du superphosphate avec du sulphate d’ammoniaque 
et du sulfate de soude. Ee bioxyde de manganese se montra plus favorable pour le grain que 
pour la paille. — Voir Italo Giglioli. Cultura del frumento, Esperienze eon biossido di man¬ 
ganese. Campo sperimentale di Suessola, 13 0 anno di coltura continua del frumento e gran- 
turco, p. 133-147. Portici, 1901. ( N . d. R.) 
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les graines par de la terre qui contient les bacteries que Ton desire ino- 
culer. 

Ils ont employe des graines de soja, de ltizerne et de melilot. Ils 
les traitaient par Teau pure, ou par une solution de sucre ou meme par 
une solution de colle de menuisier et, les graines etant encore humides, 
ils 3^ faisaient adherer la terre, sechee et tamisee, qui devait servir pour 
Tinoculation. Ils procedaient ensuite aux cultures dans des pots ou en 
pleine terre. Queiques cultures dans les pots furent faites dans du sable 
ou dans de la terre sabloneuse sterilisee ; mais elles n'eurent pas de suc- 
ces et on les ecarta. 

Ives AA. ont fait aussi un autre essai en melangeant les graines et 
la terre a parties egales avant de proceder a la semaison. Ils controlerent 
les resultats ainsi obtenus avec ceux des graines non inoculees et avec 
ceux des graines inoculees par des cultures du commerce. 

Une quantite raisonnable de terre adherait aux graines, et cette 
methode donna de bons resultats. On obtint ainsi, a deux exceptions 
pres, la production d’un bon nombre de nodules et un developpement 
luxuriant de la plante. En general on eut des resultats encore meilleurs 
par rinoculation de cultures bacteriennes du commerce. 

Iv'A. fit egalement une etude comparative entre Tefficacite des so¬ 
lutions d'eau pure et des solutions de colle ou de sucre a 5 % et a 30 % 
de concentration. Mais ces etudes ne donnerent pas des resultats tres 
favorables et cette methode d’inoculation, c’est a dire en faisant adherer 
la terre aux semences au moven de solution d'eau de colle ou de sucre, 
ne se recommande done pas. Apres Tinoculation par de la terre ou par 
les cultures du commerce, on peut emmagasiner les graines dans un en- 
droit approprie, pendant un mois et plus sans que Tefficacite de Tinocula¬ 
tion soit compromise. 

I/exposition au soleil pendant 5 heures pour les graines inoculees 
par de la terre, et pendant une demi-heure pour les graines inoculees 
par une culture, au mois d'oetobre, n'apporta aucun dommage aux grai¬ 
nes desoja mais elle parut diminuer Tefficacite de Tinoculation des graines 
de luzerne ; il est probable qu’une irradiation solaire plus intense, au 
printemps ou en ete, serait nuisible ; il faut done Teviter. L. V. 

940 - Sur le developpement des raemes de Torge et du froment — Brenchuey w. e. 
et Jackson V. G. (Rothamsted Experimental Station) dans Annals of Botany, v. 35, 
n° 140, p. 533 - 556 , avec 4 fig. Eondres, oct. 1921. 

Ees AA. ont suivi le developpement des racines pendant la vie 
des plantes et Tont mis en rapport avec le developpement de la 
partie aerienne. Ees recherches ont ete faites dans des vases contenant 
de la terre dnre de la station experimental et qui fut rendue un peu 
moins compacte par Tadjonction de 10 % de sable. Certains vases ser- 
vaient de controle; a d’autres on a j out a des engrais chimiques, a sa- 
voir: nitrate de sonde, superphosphate, nitrate et superphosphate, 
sulfate de potasse et superphosphate. Les determinations furent faites 
sur des substances seches et les resultats furent traduits en diagram- 
mes demonstrates. 
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Les engtais ont determine un developpement pins vigoureux des 
racines de Torge ; surtout le nitrate de soude, et plus encore le melange 
de nitrate de soude et de superphosphate, se sont montres actifs. 

I^es differences d'accroissement entre les diverses cereales, sauf 
dans le cas d'une fumure avec du nitrate de soude + superphosphate, 
diminuent ou disparaissent apres 5-6 mois. Correlativement, on a aussi 
eu un developpement plus grand de la partie aerienne, mais le parall&- 
lisme n'a pas ete absolu. En effet, en faisant le rapport entre le poids 
de la partie aerienne et le poids de la racine, on trouve qu'il atteint le 
maximum avec le superphosphate + sulfate de potasse, et qu'il atteint 
le minimum avec le superphosphate + sulfate de soude. 

Pour le froment, Taction decisive des engrais sur le developpement 
des racines ne s'est pas manifestee; a certaines periodes, le developpement 
des racines est mteie reste inferieur au controle, surtout pour le nitrate 
de soude. Par contre, on a eu un developpement plus grand de la par- 
tie aerienne. D’une fagon absolue, la plus grande influence fut exercee 
par le superphosphate + sulfate de potasse et par le superphosphate 
+ nitrate de soude en ce qui conceme le developpement des racines. 

Les conditions de culture realisees par les AA. s’eloignent trop des 
conditions naturelles de culture, parce que leurs resultats, bien qu'in- 
teressants, ont une valeur plus que provisoire. 

Le developpement morphologique des racines s'est produit d'une 
fagon a peu pres identique pour Torge que pour le froment. Un certain 
nombre de racines primaires s'enfongaient verticalement, puis s'entor- 
tillaient dans le fonds du vase tout en se ramifiant; dans les dispositions 
et les ramifications, decrites en detail par les AA., on avait des differen¬ 
ces inherentes dans Tespece aux engrais employes. 

En pleine terre, Torge prefere etendre les racines en surface ; elles 
sont plus minces et moins abondantes que dans le vase. L'avoine se com- 
porte de la m^me fagon ; alors que le froment enfonce ses racines. 

Aussi bien dans le champ que dans le vase, et surtout dans les cul¬ 
tures en solutions acqueuses, en plus des racines communes on observe 
les racines blanches , plus grosses que les autres, ayant Tapparence de 
la cire. Elies sont privees de ramifications laterales 011 en produisent apres 
un trajet de plusieurs centimetres. Quelques-unes des plus longues por¬ 
tent cependant pres de l'insertion de breves ramifications laterales; 
elles apparaissent apres les autres a la peripherie et deviennent plus 
frequentes vers le commencement du printemps, surtout chez Torge. 
Apres un certain temps, elles commencent a se ramifier et prennent de 
plus en plus la forme et .Tapparence des racines communes; a la fin, elles 
ne se differencient plus. 

Dans les experiences des AA., sous Taction des superphosphates et 
de la potasse, Torge montra une augmentation de racines blanches ; le 
froment resta sans reagir. L'explication de ces phenomenes est obscure; 
elles offrent un vaste champ de recherches. Entretemps, un des AA. a 
commence une etude histologique comparative entre ces racines et 
les racines communes. 



BOTANIQUE AGRICQEE, CHIMIN KT PHYSIOEOGIE V^G^TAI/ES Il8l 


On remarque aussi des racines tenues et delicates qui commencent 
a donner des ramifications laterales quand elles sont encore tres peti- 
tes ; vers Textremite, elles tendent a bien se ramifier. Elies durent long- 
temps ; a la fin cependant, elles prennent aussi les caract£res des raci¬ 
nes communes. " L. V. 

941 - Influence du developpement du ble sur la concentration des ions-hydrogene 
des solutions nutritives. — Jones E- H. et Shive J. W. (New Jersey Agricultural Ex¬ 
periment Station, Departement of Plant Physiology) dans The Botanical Gazette , v. 73 > 
n° 5 , P- 391-400 ; bibliographi'e de 18 publications. Chicago, IU., mai 1922. 

Certaines solutions, employees pour les etudes de physiologic vege- 
tale, presentent des modifications rapides et remarquables dans la con¬ 
centration de leurs ions-hydrogene lorsqu'on y met des plantes pour qu* 
elles s*y developpent; d'autres, au contraire, presentent bien peu de chan- 
gements, parce qu'elles contiennent des sels capables de fixer les ions- 
hydroxyl. 

Les AA. ont, a cet egard, etudie 20 formules proposees par plusieurs 
experimentateurs. Ils disposaient, dans les solutions, des plantules de 
ble; ils faisaient les determinations par la methode de CiEEEPSiE au cours 
de 52 heures. On a eu comme resultat que dans certaines solutions la 
concentration des ions-hydrogene presente des modifications tres legeres; 
ainsi la solution de Crone et celle de Sachs se maintiennent a 6,6-6,7 
P H ,* en general la concentration des ions-hydrogene est reduite ; elle 
passa de 4,2-4,8 P H a 5,3-6,1 P H dans 6 solutions : la reduction etait 
plus grande dans celles qui etaient plus concentrees ; dans six types 
I/iviNGSTON-'ioTTiNGHAM a trois sels elle fut reduite aussi, en passant 
de 3,6-4,6 P H a 5,4-5,8 P H ; au contraire, dans deux solutions Tot- 
tingham modifiees (en remplaqant le nitrate de potassium par du 
sulfate d’ammonium) la concentration augment a legerement de 4,8 a 
4,2 P H . Ces demieres solutions sont done tout a fait indiquees pour 
les cultures dans lesquelles on ne veut pas que la concentration des 
ions-hydrogene varie d'une fa£on sensible sous Tinfluence du develop¬ 
pement de la plante. Elles presentent aussi Tavantage qu'on peut leur 
foumir le fer sous une forme agreee par les plantes en voie de deve- 
loppeipent. ‘ L. V. 

942 - EffetS du borax SUr la vegetation. — Neller J. R. (ayant appartenu & 3 a New 
Jersey Agricultural Experiment Station), et Morse W. J. (Maine Agricultural Experi¬ 
ment Station) dans Soil Science , v. 12, n° 2, p. 79-105, avec 13 tableaux, bibliographic 
de 17 titres. Baltimore, aout 1921. 

Les recherches qui sont rapportees dans ce memoire ont eu comme 
point de depart de nombreuses observations faites par des agriculteurs 
et des hommes de science et relatives aux effets defavorabes produits, 
aussi bien en pleine terre que dans des vases, par les composes du bore 
(acide borique, borate de potasse et de soude, borax, etc...) ajoutes au 
fumier d’etable en qualite de larvicides ou contenus dans certains engrais 
chimiques. 

Les AA. se sont surtout proposes de verifier si Taction sus-mention- 

[ 940 - 942 ] 
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nee est due uniquement au bore, et quelle est la quantite maximum qu 
peut etre toleree. Ils ont effectue de tres no mb reuses experiences dans 
des vases en faisant usage d'un seul engrais compose de nitrate de soude, 
de phosphate acide et de sulfate de potasse auquel on ajoutait un borax 
commercial ayant une teneur en borax anhydride de 67,2 % ; les expe¬ 
riences concemaient le mais, les haricots et les pommes de terre. 

Les feves tolerent au maximum une quantite correspondante a 
3; kg 3 de borax anhydride par ha; le mais arriva a tolerer presque 5, kg 5; 
les pommes de terre un peu plus. Si au lieu d’etre depose dans les sillons, 
Tengrais boracique etait intimement melange au terrain, la tolerance 
augmentait mais de peu cependant. Un engrais du commerce contenant 
du borax fut trouve sensiblement plus toxique qu/une quantite equiva- 
lente d’engrais boracique experiments par les AA. Les effets toxiques 
furent variables ; les AA. les decrivent et les documentent amplement. 

Ces recherches furent effectuees en maintenant le terrain a une hu¬ 
midity moyenne optima oscillant autour de 19,2 % avec des ecarts peu 
sensibles. En diminuant Thumidite, Taction toxique du borax augmen¬ 
tait, et vice-versa. 

Quelques observations anterieures portent a admettre que le:- sels 
de chaux sont en mesure de diminuer la toxicite des diverses substances 
organiques. Les AA. ont verifie que le calcaire limite effectivement 
la toxicite du borax en ce qui conceme les trois premieres plantes expe- 
rimentees; le platre et le fumier firent preuve d'une action protectrice 
seulement envers le mais; aucune action ne fut manifesteeenvers lesautres 
deux vegetaux. 

Quelques auteurs avaient signale une action stimulante produite 
par des petites quantities de bore ; les AA. n/ont observe qu’une action 
douteuse dans ce sens et ce uniquement sur le mais. L. V. 

943 - Action des rayons X sur le developpement de VOryza satfva. — Komiro h. 

dans The Botanical Magazine , v. 36, n. 421, p. 15-17* Tokyo, janv. 1922. 

Les recherches de Yamada (1917), accomplies sur une variete aqua- 
tique de Oryza saliva auraient demontre que les graines irradiees fai- 
blement (3 H et 5 H) donnent une production plus grande ; les recher¬ 
ches de Nakamura (1918) sur une autre variete aquatique auraient con¬ 
duit aux mSmes conclusions. 

L*A. n’a pas confirme ces resultats ; il s'est servi d'une troisi&me 
variete aquatique; durete des rayons 4-5-6° ; doses : 5 a 15 H pour des 
graines seches ou dessechees ; 3-7 H pour des graines humides'; experien¬ 
ces en pot ou en terre mais non pas sur une grande echelle. L'A. pense 
que les experimentateurs qui Tout precede ont commis des erreurs d’ob- 
servation. L. V. 

944 “ he soufre contenu dans la luzeme. — Hall E. H. (Hull Botanical laboratory) 

dans The Botanical Gazette , v, 73, n° 5, p. 401-4x1 ; bibliographic de 15 publications. 

, Chicago, Ill., tuai 1922. 

L*A. confirme que le contenu de soufre de la luzerne varie beaucoup; 
dans des foins provenant d’endroits diffe rents il en a trouve de 3,3 k 
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5 kg par tonne ; de sorte que si la production de luzerae est de 12 a 20 
tonnes par ha, on sonstrait an terrain 40 a 100 kgs de sonlre par ha. Cette 
quantite n’est pas compensee par le soufre atmospherique rendu par les 
plnies. Les anciennes analyses de Wogef, faites au moyen de la methods 
de la reduction en cendres, avaient fait croire a la presence de peu de 
soufre dans les vegetaux; on pensait done qu'il n’etait pas necessaire 
d'en foumir de nouveau. Mais nous savons desormais que les vegetaux 
en consomment beaucoup, qu’il est un de leurs constituants essentiels 
au m£me titre que l’azote, le potassium, le phosphore ; on peut en dire 
autant du calcium et, en certains cas, du magnesium. 

La plus grande partie du soufre selrouvait en combinaison organique ; 
le soufre inorganique ne depassa jamais 10 % du total el dans certains 
echantillons de luzeme il faisait enti&rement defaut; en moyenne il t y 
en eut 4,33 %. Ces resultats s'opposent aux determination;' de Peter¬ 
son, qui trouva au contraire le rapport de 1 : 1. 

L*A. a fait aussi des determinations de Pazote, mais il n’en donne 
pas les resultats. 

Ces recherches out ete accomplies grace a une bourse d’etude de la 
« Gypsum Industries Association ». ' L. V. 

945 ~ SBJ 98 et Bio 38 , deux nouvelles varietes de patates obteuues par selection 

aux Philippines. — Mendiola N. B. dans The Philippine Agriculturist, v. X, n® 5, 
p. 177-189, 1 pi. Eos Banos, Laguna, d£c. 1921. 

Expose des resultats d'une serie de recherches et de travaux entre- 
pris a la Station experiment ale agricole des lies Philippines, dans le but 
d’ameliorer la patate au moyen de la selection. 

Les materiaux qui servirent de point de depart comprennent les va¬ 
rietes suivantes : Saurar Big Yellow, qui, en decembre 1919, se montra 
la plus prolifique, Binandera, Bingolo, Boled Zooling et d’autres non 
identifiees, mais distinguees par les lettres B, C et D. 

Les descendants de ces varietes presentent une grande variabilite 
en ce qui conceme la forme des feuilles, le rendement en tubercules, la 
couleur de la peau et de la chair et le parfum des tubercules. 

Voici, a titre d’exemple, les donnees relatives au poids du produit 
pour quelques descendants de la variete Binandera. 


Poids des tubercules par plante chez les descendants par sentence 
de la variete Binandera . 


Descendance N° 

Poids 

des tubercules pioduits 

1 

Descendance N° 

! 

Poids 

des tubercules produits 


g 


g 

I 

127 

6 

95 

2 

380 

7 

340 

3 

I 090 

8 

2333 

4 

75 

9 

430 

5 

1 107 

10 

70 
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Cette variability peut etre consideree comme un indice de ce que 
nombre de patates reproduces par voie vegetative, sont heterozygotes 
pour un certain nombre de caracteres. 

Ayant pris comme point de depart un nombre tres eleve de plan- 
tes poussees de sentences, 1 ’A. a procede a un soigneux travail de selection. 

II est bon de remarquer a cet egard que les releves d’une seule an- 
nee ne permettent pas de formuler un jugement certain. Pour les elimi¬ 
nations de souches, il faut done proeeder avec precaution, et ne les com- 
mencer qu’apres un laps de temps suffisamment long. 

Le travail de selection a deja amene a Tisolement de deux bonnes 
souches: SBY 98 et Bio 38, la premiere' de Samar Big Yellow et la se- 
conde de Binglo. 

En void la description : 

S. B. Y. 98. *— Tiges de 5 m de long, diametre de'3-6 mm; couleur 
vert-pale estompe de pourpre, qui s’accentue avec Page ; poils peu abon- 
dants. Eeuilles a lamelle cordee, longues, a maturite, de 7-9 cm, larges 
de 6-8 cm d’abord de couleur pourpre estompe de vert, puis vertes veinees 
de pourpre; petioles de 7-11 mm de long. Vegetation vigoureuse, matu¬ 
ration precoce ; tubercules ronds ou un peu allonges, de moyennes ou 
de grandes dimensions, presque exempts de maladies ; peau rouge pour¬ 
pre a la Peripherie et au centre, chair jaunatre avec une zone interme- 
diaire pourpre estompee de jaune. Les tubercules cuits ont unparfum 
delicat, une belle teinte jaune et pourpre et ils sont tres doux : on en fait 
de la bonne patisserie. Cette variete est une excellente productrice. 

Bno 38. Tige de 3“ 8 de longueur et de 4-6 mm de diametre, verte 
et a poils tres abondants ; feuilles cordees, de 8-10 cm de long sur 7-9 mm 
de large, d’abord pourpres estompees de vert, puis vertes ; petioles de 
6-14 cm de longueur. Developpement peu vigoureux, maturation precoce ; 
tubercules ronds ou legerement allonges ; de moyennes et de grandes di¬ 
mensions ; ils ne sont pas tous exempts de maladie ; peau pourpre clair; 
chair couleur creme avec une zone circulaire estompee de pourpre. Le 
tubercule cuit est doux et parfume, la peau prend une couleur pourpre 
foncee et la chair devient jaune creme. Bonne productrice. 

Ces nouvelles varietes seront introduces dans la grande culture. 

* G. A. 

94 6 - fitude sur la germination des graines dures. — Giron e. g. dans Boldin de A%ri- 

cultura Thnica y Rcondmica (Estacidn Central de Ensayo de Semillas, de la Moncloa)* 

Afios XIII et XIV, n°s 151-154-159, p. 230-240, 596-608, 821-828. Madrid, 1931 et 1922* 

I/A. passe d’abord brievement en revue les differentes methodes de 
traitement des graines dures, qui ont ete suivies jusqu’a maintenant; 
il en fait trois groupes : mecaniques, physiques et chimiques, et nous dit 
quelques mots sur leurs a vantages et leurs inconvenients. A., apres cette 
revue, cite les experiences faites par les professeurs Love Harry et Leighty 
Ceide sur les graines de trefle rouge en les traitant par Tacide sulfuri- 
que, et il expose enfin les experiences faites a la « Estacion central de 
Ensayo de semillas, de la Mencloa », sur les graines de «algarrobo » (Ce- 
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ratonia siliqua). Leur description et leurs resultats sont exposes ci-des- 
sous: 

Les graines employees furent prises dans un lot qui se trouvait parmi 
d’autres sur le marche des graines ; elles ne representaient pas tin choix 
des plus volumineuses et des mieux conformees, ainsi qu’il arrive d'or- 
dinaire. Le traitement consista dans l’immersion de duree variable de 
groupes de 100 graines, dans Tacide sulfuriqtie. Apres, elles furent lavees 
avec soin jusqu’a disparition de toute trace d'acide. 

La germination se fit a la fois dans des plats remplis de sable et dans 
des bourses de papier a filtrer, en ayant soin, dans le premier cas, de ne 
mettre les graines qu'a la profondeur de 4 a 5 mm. De cette facon, la 
racine fit son apparition vers le haut, et Ton put observer ce fait sans 
devoir creuser le sable, et sans risquer de blesser les jeunes organes. 

Dans les tableaux I et II sont mis en evidence les details et les re¬ 
sultats de ces premiers essais, a la suite des quels on en fit deux autres 
avec des graines « non germees, saines »; c’est a ces demiers essais que 
se rapportent les tableaux III et IV. 

Des experiences citees 1 'A. tire les conclusions suivantes : 

1) L’action, d’une certaine duree, de Tacide sulfurique sur les 
graines de « algarrobo » favorise leur germination. 

2) La duree optima du traitement pour les groupes de graines a 
Tessai est de 30 minutes. 

Tableau I er . — Essai avec des graines de « algarrobo ». Germination 
dans des plats de sable pendant 26 jours . 


! Nombre des graines 

Nombre | Duree du traitement i — -- 

des graines par j j aon S er *n£es 


du groupe 

1’acide sulfurique j 

germees 

saines 

gat£es 

1 

TOO 

0' ! 

s 

! 

76 

16 

100 

20 7 

72 

20 

S 

100 

3°' 

86 

3 

II 

100 

60' 

• 32 

0 

! 6S 
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Tableau II. — Essai avec les graines de « algarrobo ». Germination 
dans des bourses de papier d fiUr&r pendant 23 jours. 
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! 
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gaffes 

IOO 
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IOO 
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40 
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IOO 
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36 
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Tableau III. — Resultats du deuxieme traitement de graines 
non germees dans Vessai du tableau / e .23 jours en germination. 





Risultats dans le groupe 

Durde 

Dur£e 

Nombre 

— — - - 

__ —. - ~ 


du premier 

du deuxieme 

de graines 


non germdes 

traitement 

traitement 

traitees 

germdes 


! gr&t6es 

1 


saines 


15 ' 

i ! 

76 | 

60 

0 

1 

16 

20 / j 

30' 

20 

1 

20 

L_1 

0 
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Tableau IV. — Resultats du second traitement des graines non germees 
dans Vessai du tableau II. 11 jours de germination. 


Dur£e Duree 

du premier du second 

traitement traitement 

Nombre 
de graines 
traitdes 

Resultats dans le groupe 

germdes 

non germdes 

| saines | g&t£es 

o' 1 15' 

15' | I 2 ' ; 

52 ! 

36 | 

j 

40 

36 

i 

8 4 

0 0 


3) I/action favorable est augmentee par le traitement fractionne, 
en laissant s'ecouler tin nombre de jours suffisant entre les traitements 
partiaux. 

4) Les plantes obtenues poussent avec une vigueur normale. 

VL termine son etude en faisant quelques considerations sur le 

rapport entre Tattaque des moisissures, observee pendant les experiences 
sur des graines dont le tegument etait blesse, et la duree du traitement 
par Tacide sulfurique. II conclut que le pourcentage des graines attaquees 
par les moisissures est plus petit au fur et a mesure que la duree du trai¬ 
tement s’approche de roptimum. J. P, C. 
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947 - Action des nitrates dans diflerentes phases du developpement du ble. — 
Davidson J. (Plant Chemical Laboratory, Bureau of Chemistiy, U. S. Department of 
Agriculture, Washington, D. C.) dans Journal of the American Society of Agronomy, 
v. 14, n° 4, p. 118-122; bibHographie de 2 publications. Geneva, N.Y., 15 avr. 1922* 
Une experience faite par 1 J A., en collaboration avec M. La Clerc, 
avait montre que Taddition de nitrate de soude pendant la premiere 
periode de vegetation du ble, augmente le rendement; au moment de 
lepiage elle ameliore le produit, et reste sans le moindre effet au mo¬ 
ment ofi les graines deviennent lactescentes. 

En 19x9 l'A. a repris ses experiences au College Park (Maryland). 
La periode vegetative, qui s’ecoule entre la reprise du developpement 
du ble au printemps et l’epiage, fut divisee en trois sous-periodes pendant 
chacune desquelles on ajouta au terrain du nitrate de soude ou du ni~ 
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trate calcique; on controla plusieurs fois pour s'assurer de Tinfluence 
de ces nitrates ; au total ces experiences comprenaient 36 parcelles. II 
resulta que l’effet des nitrates sur le rendement decroit au, fur et a me- 
sure que le ble s'approche de 1’epiage ; mais qu'en m£me temps la pro¬ 
portion de proteine des graines augmente, proportion calculee en mul- 
tipliant le contenu d’azote par le coefficient fixe 5,7 ; la modification 
qualitative des graines est prouvee aussi par leur couleur plus foncee. 

L. V. 

948 - Valeur des Mes Saskatchewan pour la mouture et la boulangerie. — m. Cham- 
plin et Gouldem C. H. dans Scientific Agriculture, vol. II, n° 8, p. 3S3-305. Garden- 
vale, P. Q., avr. 1922. 

La valeur du grain d’une variete de ble ne peut jfes &tre jugee d’apr&s 
les caracteres morpbologiques de celle-ci ; elle peut T&tre un pen d’apres 
Tapparence du grain battu. Seules des experiences sur la mouture et la 
cuisson peuvent fournir des indications exactes. Durant ces 8 demises 
annees le <c Field Husbandry Department » de TUniversite de Saskat¬ 
chewan, fit des experiences culturales avec les principales varietes de 
froment. Chaque annee, un echantillon de celles-ci etait envoye a un 
laboratoire afin de connaitre leur valeur pour la mouture et la boulan¬ 
gerie. De ces donnees les A A. tirent les conclusions qui vont suivre. Ilsindi- 
quent d’abord les qualites que doit posseder un froment pour la mouture et 
la cuisson. Ensuite ils decrivent la methode suivie dans les analyses. Les 
differentes varietes de froment sont classees par group^s possedant cha- 
cun un caractere qui les distingue les uns des autres. 

Groupe I: Marquis, Red Fife, Kitchener, Red Bobs. 

Le ble « Marquis », ainsi que le « Red Fife », sont d’excellente qualite 
pour la mouture. Ces resultats sont d’accord avec ceux d’autres auteurs (1). 
Les autres bles de ce groupe, possedent sans aucun doute de grandes qua¬ 
lites. Le Kitchener en particulier est considere comme etant Tun des 
meilleurs bles pour la mouture. 

Groupe II: White Bobs, White Wife, Ta^dox's Wonder. 

Tous les bles de ce groupe sont blancs. La variete « Taylor's Won¬ 
der », qui est un froment tendre, ne rend pas assez a la cuisson. II n’en 
est pas de -mAme pour les varietes « White Bobs » et « White Fife » qui 
sont des bles durs. Le « Taylor’s Wonder )> a cependant donne de bons 
resultats. Le <c White Fife » equivaut au moins au « Red Fife ». 


(1) Marquis wheat — C. R.- Ball and J. A. Clark, U. S. Department of Agriculture, D. C., 
Farmer’s Bulletin, n° 732. 

Hilling and Baking TesijResults of Marquis vr. Bluestem and Fife wheats . —T. Sander¬ 
son, North Dakota Agricultural Experiment Station, Special Bulletin, Volume 2, n° 32, Food 
Department. 

Marquis wheat. — A. C. Amy and C. H. Bailey, Minnesota Agricultural Experiment 
Station, Bulletin n° 137 - 

Report of the Dominion Grain Research Laboratory , Winnipeg, Han-, 1920 — Submitted 
by F. J. Birchard, Chemist. 
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Grotipe III: Prelude, Pioneer, Preston, Chelsea. 

Ces bles poss&dent une assez bonne qualite pour la mouture, sans 
avoir donne cependant des resultats extraordinaires. 

Groupe IV : Ruby. 

D'apres les resultats obtenus ee ble n'a pas grande valeur pour la 
mouture. Cependant il promet bien conime ble Mtif dans les districts 
du nord de la province. 

Groupe V: Club, Redstone, Alaska, Kinley, Stanley. 

La valeur de ces bles pour la mouture et la boulangerie est medio¬ 
cre. Malgre son gros epis, le ble Alaska a obtenu, a r analyse, les resultats 
les plus pauvres (i). 

Groupe VI: ICubanka, Acme, Pelissier, Monad, et autres varietes 
de Amber Durum. * 

Ces bles conviennent pour les regions chaudes oh ils trouvent un 
temps sec durant leur maturation. Les varietes Acme et Monad sont 
d’un rendement superieur, et resistent a la secheresse et a la rouille ; 
mais la faiblesse de leur paille les rend impropres aux terres lourdes. Le 
Kubanka est generalement reconnu comme appartenant a la meilleure 
variete des bles durum pour la mouture. On I’emploi principalement pour 
la fabrication des macaroni, spaghetti, etc. 

Groupe VII. — Red Durum (D5). 

Ce grain, dur, brillant et vitreux, immunise pour ainsi dire contre 
la puccinia Graminis , ne produit qu'une farine qui ne convient ni pour 
la boulangerie ni pour la fabrication des macaroni. 

L’A. ajoute egalement un tableau donnant pour les principales va¬ 
rietes de froment recoltees en 1920, leur contenu en proteine, leur pou- 
voir d’absorption, ainsi que le volume, la coloration, la texture, la forme 
et Tapparence generale du pain produit avec ces grains. 

De plusieurs experiences faites, durant les annees 1915 et 1916, 
pour connaitre r influence de 1’epoque de la recolte sur la valeur du fro¬ 
ment marquis an point de vue mouture et boulangerie, on peut conclure : 

1) que le volume du pain augmente avec le degre de maturite du grain; 

2) que la couleur de la faririe des grains murs est meilleure, celle prove- 
nant de grains coupes trop tot etant grisdtre ; 3) que le contenu en glu¬ 
ten est directement proportionnel au degre de maturite ; 4) que le poids 
du pain et la quantite d'eau d’absorption diminue legerement pour les 
grains murs. 

En resume on peut dire qu’il importe beaucoup de permettre au 
grain de ble de devenir tres pateux. 

On peut encore obtenir d'autres avantages importants en laissant 
le grain se durcir, mais la difference au point de vue mouture et boulan- 
gerie, n’est pas suffisante pour inciter le fermier a courir les risques d'une 
recolte plus tardive. D'un autre cote Timmaturite diminue sans aucun 
doute la valeur des grains. 


(1) Ball, Carleton R., and Weighty C. E. Alaska and Stoner or « Miracle » wheats, Two 
Varieties ranch misrepresented. U. S. Department of Agriculture Bulletin u° 357, 1916. 

[• 48 ] 1 
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Importance des experiences de mouUtre et dc caisson an point de vue 
du travail de selection. 

Des que la selection permet de disposer d'une quantite sufftsante 
de grains, il faut soumettre ceux-ci aux experiences de la moutnre et 
de la cnisson. Celles-ci donnent des indications precises surPamelioration 
de la qualite, et permettent en outre au selectionneur d’eliminer avec 
beaucoup de surete les lignees pauvres. De cette. fa9011 on diminue le 
travail, les depenses, et le danger de repandre des froments de peu de va- 
leur. E. S. 

949 - Influence du develop pement du ble sur la concentration des ions-hydrogene 
des solutions nutritives. — Voir n° 941 cle ce Bulletin. 

950 - Sur le deveioppement des raeines de Porge et du fromeni — Vor it 540 
de ce Bulletin. 

951 - Orge a barbes mo lies — Hayes H. K. et Wilcox A. N. (Minnesota Agricultural 
Experiment Station, Division of Agronomy and Farm Management) dans Journal of 
the American Society of Agronomy , v. 14, n° 4, p. 113-117, bibliographie de 9 publica¬ 
tions. Geneva, N. J., 15 avr. 1922. 

Des agriculteurs trouvent que la presence des barbes dans les epis 
d’orge et de ble est desagreable ; c’est pour cela que Ton a tant fait pour 
produire des varietes cultivables mutiques; il faut cependant remarquer 
que les barbes ont des roles physiologiques definis, qui ont ete mis en 
evidence par plusieurs chercheurs. En effet, si on coupe les barbes, on 
reduit d’une facon tres sensible la transpiration, qui est tres active pen¬ 
dant la deposition des hydrocarbonates dans les graines et qui, parait-il,« 
la favorise ; on reduit aussi le volume et le poids des graines de 10 % en¬ 
viron (Perlitius) ; on rend les tiges plus fragiles par le depot de silice 
et d'autres mineraux qui normalement se deposent en quantite notable 
dans les barbes (Harcan et Antony). Ce qui est encore plus probant 
c’est le fait que les varietes mutiques donnent un rendement moins grand 
que les varietes barbues, ainsi que Grantham Pa reconnu pour le ble, 
et ainsi qu'il a ete ve rifle, d'une fa 9011 tres evidente,' a la Station du Min¬ 
nesota, au moyen d'hybrides barbus et mutiques derives des memes 
croisements. 

On a cherche a obtenir les effets physiologiques utiles des barbes et 
a eliminer les inconvenients qu’elles apportent dans les manipulations 
en cultivant les varietes d’orge et de ble a barbes molles ou fiexibles, 
varietes qui n’ont aujourd’hui qu’une valeur botanique. C’est Har- 
E an qui indiqua cette solution. Elle est a Petude depuis quelques annees 
a la Station du Minnesota oh quelques varietes d'orge a barbes molles 
ont donne, en certaines annees, un rendement considerable ; en d'autres 
annees le rendement a ete tres reduit parce que ces varietes se sont mon¬ 
trees tres sensibles a P Helmintosporium sativum. 

On a produit maintenant et essaye des varietes nouvelles moins 
sujettes a la verse ; en 1920 et en 1921 on a obtenu d'elles un rendement 
moyen superieur a celui de Porge de Mandchourie (barbue) ; elles ont 

[ 948 -*Sl] 
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en outre permit une bonne evaporation (1 gramme cTeau par heure s'eva- 
porait, en moyenne, de 10 tiges d’orges a barbes molles, ainsi que de Forge 
de Mandchourie, tandis que quelques orges barbues et mutiques donne- 
rent une evaporation beaucoup plus faible). II s'agit done de varietes 
qui promettent beaucoup. L. V. 

952 - Les orges nord-afrieaines et le maltage. — Boeue, dans Revue a-H r.ole de va- 
frique du Nor>l, 20® annee, n° 155 , p. 458 - 4 ^>3- Alger, 21 luill. 1922. 

I/'A. fait la classification des orges employees en brasserie, enumere 
les qualites recherchees chez celles-ci, et decrit les caracteres des orges 
nord-africaines. Cette description est accompagnee d'un tableau donnant 
le pourcentage d'humidite, de matiere seche extraite et de matiere azotee, 
que contenaient des orges a 2 rangs et des escourgeons de diffe rentes 
provenances, recoltes en 1910 et 1911. I/A. repond a certains reproches 
formules au sujet des orges nord-africaines, et, apres avoir preconise 
quelques ameliorations a apporter dans la production de celles-ci, il e met 
les conclusions suivantes: les escourgeons cultives dans le Nord de l’A- 
frique sont propres au maltage et sont largement utilises par la bras¬ 
serie de fermentation haute ; ils pen vent entrer pour 15 a 20 % dans la 
brasserie de fermentation basse. 

II y aurait lieu de rechercher et de propager les meilleures sortes, 
de grofiper les lots convenables, de livrer propre. 

lyes orges a 2 rangs ne degen erent pas dans le Nord de l’Afrique. 
Pour que leur culture puisse s’y developper, il est necessaire de mettre 
a la disposition des agriculteurs des sortes qui joignent aux qualites in- 
dustrielles, une bonne productivity et une resistance satisfaisante au 
“charbon et a la rouille. F. S. 

953 - L’epoque de semaison du mais. — brown e. b. et garrison h. s. (office of 
Cereal Investigations, U. S. Bureau of Plant Industry), dans United States Department 
of Agriculture Bulletin , n° 10x4, p. 1-14. Washington, ix janv. 1922. 

Pendant les annees 1915 a 1921, dans la Arlington Experimental 
Farm, Rosslyn, Va., pres de Washington, il a ete confirme pour de nom- 
breuses varietes de mais que les semaisons printanieres (mai-juin) donnent 
lieu a un developpement plus lent par rapport aux semaisons estivales 
(juin-juillet) mais que le produit de celles-la est plus abondant et leurs 
tiges plus hautes; toutes les phases du developpement s’accomplissent 
aussi plus lentemnt, ainsi que la germination et 1’epiage ; la periode de 
tecondation est plus prolongee ; on ne remarque au contraire aucune in¬ 
fluence bien nette sur le nombre et sur la grosseur des epis, et sur le tab 
lage. 

Aux semaisons trop precoces (avril) suit* non seulement un deve* 
loppemerit plus xalenti, mais, en general, les tiges aussi sont plus courtes. 
En 1917, par exemple, les semaisons d’avxil donnerent des tiges de 1 m, 
les semaisons du mois de mai donnerent des tiges de 2 m ,3i ; celles du 
mois de juin, de 2 m ,2S ; celles du mois de juillet de i m ,55 ; on eut un 
epiage et une maturation plus precoces. Il va sans dire que ces resultats 
ont une valeur locale. E. V. 

[ 951 - 950 ] 
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954 - Le feuugrec en Algerie.— Ducellier f . (Professeut a lTnstitut agrioole d’Alge- 
rie) dans Revue agricole de V Afrique du Nord, an. 20, n° 133, p. 106-109. Alger, 17 f€vr. 
1022. 

La trigonelle fenugrec (appelee, en Algerie, «helbe» on «helba») 
a beaucoup perdu de son importance comme plante fourragere, notam- 
ment dans la region mediterraneenne ; mais elle est encore appreciee 
en Orient, aux Indes, et dans la Vallee du Nil, soit comme plante fourra¬ 
gere, soit pour sa graine ; en Tunisie et au Maroc elle est cultivee princi- 
palement pour la production de la graine. Le Maroc exporte en moyenne 
70 000 quintaux de graines de fenugrec par an, provenant surtout de la 
region de Casablanca. En Algerie, la culture de cette legumineuse est tres 
peu repandue actuellement. 

II existe plusieurs varietes de fenugrec : une seule, a graines angu- 
leuses, est cultivee en Tunisie, en Algerie, et au Maroc. Une autre variete 
provenant de Khartoum, a graines arrondies et plus petites, essayee a 
Maison-Carree, a donne de moins bons resultats. 

En Algerie le rendement du fenugrec en fourrage varie ordinaire ment 
de 25 a 30 t a Fha, ce qui correspond a 4-6 t de foin sec. Dans les 
terres fertiles ce rendement peut atteindre 50 a 60 t de fourrage vert. 

Le fenugrec produit 10 a 12 quintaux de graines a Fha ; celles-ci 
contiennent assez souvent dans le Nord de F Afrique, des graines de plan- 
tes adventives, parmi lesquelles le Bupleurum protractum, le « ray-grass » 
(Lolium imiltiflorum), Fivraie enivrante, le brome, Forge, Favoine, etc. 
La presence de graines de «ray-grass» spontane ou de semences de cerea- 
les, parmi celles du fenugrec, est plutot avantageuse au point de vue de 
la production fourragere ; le « ray-grass », qui se developpe au milieu du 
fenugrec, ameliore la qualite du fourrage produit par ce dernier et en fa- 
cilite la dessication. 

Le poids d'un hectolitre de graines de fenugrec tout venant, varie 
de 70 a 75 kg en Algerie ; les graines nettovdes peuvent peser jusqu'a 
7 § ^ E. D. 

955 " Culture du tourmesol dans la Rhodesie.— Haixwaring C., The Common Sunflower, 
dans Bulletin n° 423, Department of Agriculture, Salisbury , Rhodesia, S p., juin 1922. 

Dans la Rhodesie, le tournesol forme une frequente culture secondaire 
dans les fermes a culture commune. Les graines sont surtout employees 
pour Falimentation de la volaille, et quelque peu melangees a d'autres 
aliments, pour celle des bovins ; elles servent aussi a Fextraction de 
Fhuile. Ici egalement, le tournesol a bien resiste a la secheresse. En 1921, 
il occupait 1608 ha et produisait 23 204 sacs de 46,75 kg de graines. 
La superficie cultivee en 1921 fut presque le double de celle de 1920, 
mais la production unitaire fut un peu inferieure (14,3 sacs par ha au lieu 
de 15,1 en 1920). 

I/analyse des feuilles de tournesol cultive en Rhodesie, dessechees 
a Fair, donnerent: eau : 14,87 (78,73 % dans les -feuilles a peine cueil- 
lies) ; — extrait ethere : 2,82 — proteine: 16,50 — hydrates de carbone : 
42,15 — fibre brute : 7,87 — cendres : 15,79 %* Pour les feuilles des plan- 
tes cultivees aux Etats-Unis, on eut respectivement: 12,51-4,09-10,15- 
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38,83-13,16-21,26 % ; c'est-a-dire que les premieres contenaient plus 
de 62 % de proteine, moins de 47 % de fibre brute et moins de 31 % 
de graisses. 

Par petite-t£te, on eut, apres avoir enleve les graines : dans la Rho- 
desie : eau : 11,73 — extrait etliere : 3,18 — proteine : 8,86 — hydrates 
de carbone : 46,42 — fibre brute : 18,19 — cendres : 11,6 %. Aux fitats- 
Unis, on eut respectivement ; 7,40-5,07-9,91-39,79-18,44-19,39 %. 

Des 3 varietes principales, a savoir : 1) a grosses graines blanches ; 
2) a petites graines noires, 3) a graines striees de blanc et de noir, la plus 
cultivee en Rhodesie est la seconde. 

Depths rensemencement jusqu’a la maturation, il faut 4-5 mois. 
Iye tournesol est assez bien indemne de maladies et de parasites. Une 
recolte moyenne foumit de 30-35 sacs (d’environ 46 kg) par ha ; dans 
des conditions exceptionnellement favorables, elle peut atteindre le double. 

E'buile de tournesol est comestible. Bile a divers usages industriels; 
on pretend que dans la fabrication du savon elle est presque superieure a 
toutes les autres. 

F. D. 


956 - IiSS tabaCS grees. — Hassiotis S.P. dans L’Economiste d’Athene's, i&e a nnee, n°23* 
p. 355-356. Ath£nes, le 15 avr. 1922, 

En Grece, la production du tabac s'elevait, avant la guerre, a 23 
ou 24 millfons de kg. Ea consommation interieure n’absorbait que 4 mil¬ 
lions de kg environ, et le reste etait exporte a Tetranger. Durant la guerre, 
la demande de tabacs grecs devint grande, ce qui contribua a Fextension 
de lenr culture. Mais en 1918, la demande diminna, et les prix baisse- 
rent. Cette baisse et la penurie de demande qui en est la cause, refroi- 
dirent le zele des cultivateurs. Ea production de 1921 baissa jusqtt’a 
17 000 000 ou 18 000 000 kg. 

Ea production des regions de Serres, Cavalla et Xantbie, n'est pas 
comprise dans les quantites citees ci-dessus. Cette production s'eleve a 
pres de 8 000 000 kg. Ainsi la production totale de tabac pour toute la 
Grece est evaluee en 1921 a 25 000 000 kg. 

Ea culture du tabac constitue une des branches les plus lucratives 
de la production nationale. Ee sol et le climat de la Grece sonttres favora¬ 
bles k la production de toutes les qualites depuis Fexceptionnelle qualite 
de Xanthie, et de la Macedoine Orientale, jusqu'a celle inferieure, mais 
d’un rendement triple de la region Nauplie-Agriniou. 

Ee rendement moyen est de 80 kg par stremme (800 kg par hectare). 

Apres le jardinage, cette culture est celle qui donne le plus de satis¬ 
faction au cultivateur qui peut y employer sa femme et ses enfants. 

Si en Grece, on developpait en vue de Importation, et sur une grande 
echelle, la fabrication de cigarettes, on pourrait creer dans des conditions 
tres favorables une grande industrie pouvant rapporter de grandes ri- 
chesses. 

F. S. 
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957 - Culture du pavot a opium en Bulgaria et en Macedoine. — xikoloff m. dans 
Cnucamie na scMede.icinmu' mnmnme.wH HHnnumymn 6 'bm.npadua sa 
tipuponmptHn a cmoncmchii uorjedeaHttff us oojunnma Ha erjtedr. memo. (Revue 
des Institute de Recherches agronomtques en Bulgaria), a. II, n° 3-2 > p. 217-2-11 (resume 
en aJJemand, p. 242). Sofia, 1922. 

Le pavot a opium (Papaver somnifentm) vient tres bien dans toute 
la Bulgarie, et sa culture ainsi que sa preparation y prennent une impor¬ 
tance toujours croissante. Bn 1919, le pavot occupait 9340 ha qui pro- 
duisaient 379.193 kg de graines et 2034 kg d'opium. b)e ces donnees, 7840 
ha produisant 329 083 kg de semences et 971 kg d'opium reviennent a la 
vieille Bulgarie et le reste aux districts de Petritsch et de Melnik en 
Macedoine. 

Les recherches de VA. ont montre que les produits du pavot bulgare 
(graines, huile, opium) sont de qualite excellente. Les graines sont tres 
riches en huile (jusqu’a 49 %) et Popium en morphine (sur 119 echantil- 
lons d'opium analyses, 27,8 % contenaient de 10 a 15 % de morphine ; 
41 % de 15 a 17 % ; 21,3 % de 17 a 19 % ; 6,8 %, de 19 a 21 %). Le 
pavot incise precocement contient d’habitude un plus haut pourcentage 
de narcotique. Dans 1 ’opium conserve pendant longtemps, la teneur en 
morphine diminue, m&me s'il est entoure de tout soin (1). 

La fabrication de F huile de pavot est defectueuse en Bulgarie ; les 
tourtaux contiennent encore de 8 a 19% d’huile (2). F. D. 

958 - Nouvelle methode pour se rendre compte de Petat de maturation des fruits. — 

3It7rneek A. E. (Oregon Agiicultural College, Experiment Station, Department of 
Agriculture), dans Station Bulletin , n° 1S6, p. 28, q fig. Corvallis, Oregon, nov. 1921. 

L’experience nous apprend que les poires, a la difference d’autres 
fruits, doivent etre cueillies dans les conditions d'une verdeur relative; 
les « Bartlett » par exemple, cueillies vertes et dures, murissent parfaite- 
ment, en acquerant leurs qualites les meilleures. 

Dans plusieurs endroits la saison de recolte de cette variete dure 
un mois a peu pres, tandis que du jour de la premiere recolte, an mo¬ 
ment de la maturation spontanee sur Tarbre6a 8 semaines penvent s’ecou 
ler. II serait utile de pouvoir etablir le moment le plus favorable pour la 
recolte, aim d’assurer les meilleures qualites pour la conservation et pour 
la consummation du fruit ; il serait necessaire pour cela de savoir avec 
precision quels sont les changements qui se produisent aux approches 
de la maturite. On a propose plusieurs signes pour s'assurer de Tetat de 


(1) Voir B. avril 1922, n° 428. 

12) La defectuosite relative a l’industrie des huiles extraites de graines est generate en 
Bulgarie. Les nombreuses petites fahriques d’huiles erigees pendant la guerre sont insnffi- 
samment outillees. Une serie d’analyses de tourteaux de differentes graines et surtout du 
ioumesol, effectuees a l’Institut Experimental Agricole de Sofia, y a decele la presence de 
8 a 20 °o de graisses et de 20 a 40 % de substances proteiques. (Ktjlumoff Chr. J., Sur la 
composition chimique de nos tourteaux oleiferes, Revue des Instituts de Recherches agrommiques 
en RuLarie , a. II, n° 3-4, p. 255. Sofia, 1922. {K. d. R.) 
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maturation et pour etablir le moment le plus propice pour la recolte : 
la couleur de Pepiderme, la couleur et la durete des grains, le gout plus 
ou moins sucre du fruit, la facilite avec laquelle le fruit peut etre detache 
de Parbre, sa resistance plus ou moins grande au doigt qui le comprime, 
la disparition de Pamidon (a rechercher au moyen de la solution iodo- 
ioduree), etc. Pour les «Bartlett» on considere aussi, en general, leur 
grosseur (le diametre maximum est de 6 cm ,5 environ en moyenne). Mais 
toutes ces donnees ne sont pas bien sures ; on a done cherche, a la Station 
Agricole Experimental de POregon, un autre moyen de verification, 
simple et stir. Ce probleme fait partie d'une etude plus ample et plus com¬ 
plete sur la recolte et sur la conservation des poires, etude commencee 
en 1917 et qui a deja donne lieu a deux relations. 

On a reconnu qu'un bon moyen pratique et soigne est donne par la 
pression requise pour comprimer le fruit. Pour des determinations exac- 
tes, apres plusieurs tentatives, on a construit un appareil, une sorte de 
compteur de la pression, qui resoud assez bien le probleme; Paiguille 
de Pappareil marque sur un cadran, en livres, la pression requise pour 
qu'un petit cyliudre metallique puisse penetrer, dans la poire sur une lon¬ 
gueur indiquee par un petit trait. 

Pour eliminer les variations individuelles il est bon d'examiner des 
lots de 10 a 15 poires. L'examen doit etre fait dans les 6 heures apres la 
recolte. Les « Bartlett » dans de bonnes conditions de recolte doiventmar- 
quer en moyenne 35 livres et non moins de 25. Si elles marquent plus que 
ce chilfre, elles sont tres mures, et on peut s’en servir avantageusement 
pour la confection de confitures ou pour le sechage. La variete Bose doit 
marquer 26 a 20 livres dans la saison de la recolte. 

I/A. a applique la methode a d'autres varietes de poires et aux pom- 
mes. Pmsieurs producteurs de fruits des Etats de POregon et de Washing¬ 
ton Pont deja adoptee. L'A. a etudie aussi ^augmentation du diametre 
et du poids des poires « Baitlett » au fur et a mesure que la maturation 
progresse. Le diametre maximum augmente, chaque semaine, de 5,1 % 
en moyenne, et le poids de 17,7 % jusqu'au developpement maximum ; 
le rapport entre Paugmentation du diametre et celle du poids est done 
de 1: 3,3 environ; mais on a des deviations et des exceptions qui reudent 
■ce critexium aleatoire et peu pratique. 

L. V. 


959 “ Production des Olives de table en Italie. — Viv^relli F. dans La Propaganda 
agricQla t v. XIV, n. 14, p. 185-191, Bari, 31 juil. 19^2. 

La production des olives de table en Italie oscille, en moyenne, entre 
3000 et 3300 qx par an. Elle ne donne lieu ni a une culture ni a une industrie 
specialises sauf quelques exceptions bien inodestes dans la province de 
Ascoli-Piceno, Elle peut acquerir un grand developpement, vu que Poli- 
vier occupe en Italie 2 291 000 hectares en culture pure et en culture 
mixte. Sur le versant adriatique de PItalie centrale et meridionale elle 
a acquis dans ces demieres annees une importance toujours croissante 
determinee par les prix eleves des olives ensaumure. Les varietes italiennes 
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3 es plus appreciees sont: Volive (TAscoli, Belle de Naples, Folive de Andria 
ou de Saint Augustin, Belle d'Espagne ou olive « a prugno », la « Rossa- 
nese», F« Olivone »,« Carmelitana », «Cucca », olive noire de Ferrandina, etc. 

L’A. consid&re plus particulierement la production des olives de table 
de Farrondissement de Andria (province de Bari) qui represente 1 / 8 de 
toute la production nationale. On y cultive surtout les varietes Saint 
Augustin et Belle d'Espagne dont FA. donne la description, Les fruits 
de la premiere variete sont un pen plus petits mais plus apprecies, car lent 
pulpe, apres Fapprfct, est plus tendre et leur noyau plus petit. On donne 
aussi une description de la methode d’appret. 

F. D. 


960 — Les for@ts de la Lettonle. — Viribus Unitis , a. I, n° s 6-7-S, p. 7 Var&ovie, oct.- 

nov.-dec. 1021. 

En Lettonie, les for£ts recouvrent 65 000 ha c'est-a-dire 29 % du 
territoire. Ces for£ts composees de 1 / 5 d’arbres feuillus et de 4 / 5 de conife- 
res sont entre les mains de Ffitat. Le rendement annuel des for&ts est de 
172 500000 pieds cubes (4 884 000 m "), dont 63,7 % sont employes x>our 
les besoins locaux, 22,3 % pour les voies de communication el Findustrie; 
et 14 % pour Fexportation. 

L'administration forestiere est dirigee par le Departement des for£ts 
du Ministere de FAgriculture. A FEcole Superieure il existe une section spe¬ 
cie des for^ts pour la preparation des gardes generaux des for&ts. L'ad- 
ministration forestiere est reglee d’une fa^on exemplaire, scientifique, et 
est confiee a des specialistes. 

Pendant leur occupation, les Allemands ont abattu beaucoup de 
forets qui ne sont pas comprises dans la statistique. 

Actuellement on est en train de monter desscieries. 1 /industrie du bois 
renait. En dehors du bois on a Fintention d’exporter du goudron, des chas¬ 
sis, du bois a allumettes. Conformement au traite de paix avec la Russie, 
la Lettonie a le droit d’abattre du bois sur une etendue de 100 000 desse- 
tines (10 925 ha.) pr&s de la frontiere lettone. Les rivieres de Lettonie 
sont aptes au flottage. Lhndustrie du bois a Riga etait tres importante 
des avaht la guerre. Une quantite considerable de bois est preparee pour 
1 exportation. De mteie des mesures sont prises pour travailler le bois au 
moyen des procedes chimiques. (Therebentine, distillations du goudron, 
esprit de bois, cellulose etc.). II faut noter surtout Findustrie du papier 
qui est deja en partie reconstitute. Avant la guerre les fabriques lettones 
produisaient au total 1 705 000 pouds de papier (27 927 900 kg) dont 
1 000 000 de pouds (16 380 000 kg) etaient exportes. Grace a Fexploita- 
tion de la tourbe et a la construction de la centrale electrique qui fonction- 
nera aFaide de la houille blanche, la consommation du bois diminuera con- 
siderablement, et Fexportation augmentera. 

*961 - Rapport entre le type du sol et la forme des racines dans les Jeunes plantes 

de pin, — Voir n° de 931 ce Bulletin. 
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962 - La duree de la periode contagieuse dans la fievre aphteuse (1). — eebaiuc. 

dans Combtes rendus de V Academic des Sciences, U 174, n° 24, p. r580-1582. Paris, 12 iuin 

19 23 . 

II est generalement admis que la fievre aphteuse est contagieiise 
pendant plusieurs semaines. Aussi les reglements de police sanitaire im- 
posent-ils une quarantaine d’au moins 15 jours apr&s la guerison du der¬ 
nier cas de fievre aphteuse apparu dans une exploitation. 

Cependant l'A. a constate que si, depuis le moment 011 la tempera¬ 
ture commence a s'elever jusqu’a celui ou a lieu la rupture des aphtes, 
on met en contact avec le bovin malade un bovin receptif, celui-ci prend 
infailliblement la maladie. Si, au contraire, on laisse s'ecouler 4 jours apres 
l'apparition du premier aphte, qui en general suit de pres Faeces febrile 
initial et se t’raduit exterieu remen t par l'apparition de labave,et qu'apres 
ces 4 jours on introduit dans Fetable un animal receptif, celui-ci ne s'in- 
fecte pas. 

On doit done distinguer, dans 1'evolution de la fievre aphteuse, deux 
periodes: la premiere est d'autant plus redoutable qu’on ne peutla de- 
celer que par F elevation thermique ; et dans ce stade de In maladie l'ani- 
mal seme la contagion partout ou il passe ; la deuxieme est pour les ani- 
maux la plus douloureuse, mais lorsqu'ils bavent depuis 4 jours ils sont 
inofiensifs puisque le virus de la fievre aphteuse meurt sur place. 

Ta propagation se fait par les animaux malades aux seules periodes 
d'incubation et d'invasion et pendant un temps tres court. Cela explique 
l'impuissance des mesures sanitaires appiiquees lorsque les epidemics 
ont deja pris un certain developpement. Celles de ces mesures qui parais- 
sent les plus radicales, comme Fabatage/ne peuvent donner rien de plus 
que la surveillance et la sequestration des premiers foyers. En periode 
epidemique il faut se mefier surtout des animaux en apparence sains, 
auxquels on devrait toujours imposer une quarantaine avant de les in- 
troduire dans un troupeau indemne. F. D. 

963 - La « maladie d'Angermtnde ” ehez les poulalns. — Hobmaier h. (Obexassis- 
tent am pathologischen Institut der tierarztlichen Hoclisdiule, Berlin) dstos Berli¬ 
ner Herarztliche Wochenschrift, a. XXXVIII, n° 16, p. 181-184, 3 fig. Berlin, 20 avr. 1922. 

Dans plusieurs parties de la Prusse, les eleveurs de poulains subis- 
sent chaque annee des pertes serieuses du fait d'une epidemie particu- 
liere dont Forigiue est inconnue jusqu’a present; FA. Fappelle « maladie 
d'Angermiinde », du nom de la ville aux environs de laquelle elle sevit 
le plus. 

I/A. a pu se livrer a un examen niinutieux, nxacroscopique et mi- 
croscopique, des organes d'un poulain abattu apres 2 mois environ de 
maladie, et il en exclut la presence de microrganismes de nature bacte- 
rienne ou protozoaire. Par contre, il y trouva de tres nombreux helmin- 


(1) Voir B . avril 1922, n. 444. (V. d. R.) 
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thes, et parnii eux, I’emportant absolument sur les autres, des larves de 
Sclerostoiuides (. Nematoda , Strongylidae) : toute la muqueuse intestinale 
presentait d'innombrables kystes ponctiformes, ronds, noiratres, de la 
grossettr, tout au plus, d'une tete d’epingle, et contenant chacun un enj- 
brvon de Sclerostomum (Cyathostomum) tetracanthum. I/examen anatomo- 
pathologique des organes internes revela, dans le foie, les lesions caracte- 
ristiques de la cirrhose hepatique, dans les glandes lymphatiques un fort 
gonflement, dans la muqueuse intestinale la profonde degeneration de 
la paxoi des petites arteres. La genese de ce syndrome morbide est due, 
d'apres 1 \A., a la presence susmentionnee d’un nombre enorme de Scle- 
rostotnides 

Iy'A-. reconnait la necessite d'entreprendre des recherches ulterieu- 
xes a ce sujet, tnais il croit pouvoir conseiller, des a present, les moyens 
suivants pour combattre la maladie ; 

1) Analyse des excrements des individus presumes contamines, 
afin de constater la presence ou r absence d’oeufs (1). Cet examen a pres- 
que toujours une valeur probante pour les juments ; par contre, il est 
presque toujours negatif chez les poulains, parce qu'en general ceux-ci 
ne sont jamais infectes par des Sclerostomes sexuellement murs. 

2) Eloignement du paturage des animaux contamines et traite- 
xnent de ceux-ci par les anthelminthiques ordinaires. 

3) Traitement de Tindividu contamine par le fumier, qui provoque 
le manque d'oxvgene et le developpement d’une chaleur excessive, ce 
qui exerce une action,mortelle sur les parasites, ceux-ci ayant besoin, 
pom se developper, d’humidite et d’une chaleur moderee. Cette metbode, 
appelee «biothermique » par Kouband, a une efhcacite generate contre 
les larves de Muscides et contre presque tous les embryons d’Helminthes. 

4) Changement de paturage ; cette derniere mesure est indispen¬ 

sable, parce que, si les oeufs sont tues par le froid, les embryons du pa¬ 
rasite peuvent se congeler completement et, malgre cel a, reprendre leur 
vie normal© a la belle saison ; cela veut dire que les Sclerostomes hiver- 
nent a Tetat de larve, et infestent de nouveau le paturage Tannee sui- 
vante. E. F. 

% 

964 - La mouche “berne* 5 {Dermatohia eganiventris) Macquart 1840 (2) au 
Bresil. —Oliveira 3 VT. (de) (Ingcnieur agricole en mission d’etudes du Gouvernement 
des ^tats-Uuis du Bresil eu France, Ecole veterinaire d’Alfort), dans Revue de Zootechnie, 
*1° 9 9 P* 9 i 3 - 9 i 5 1 3 Paris, juin 1Q22. 

La mouebe « beme » est repan due clans les zones forestieres de pres¬ 
que tout le continent sud-americain, du Mexique et de TAmerique centrale, 
Les etats du Bresil les plus infestes sont ceux de Minas Geraes, Rio de 


(1) Cf. Hbbmaier M. et Taure P., Die Kochsalzmethode bei Untersuchung auf Hau- 
stierparasiten, dans Berl. tteraztl. Wochemckrift , Vol. XXXVII, 1921, n° 44, p. 521 
{Note de VA.) 

(2) Ce nom est anterieur a celui de Dermatobia noxiahs Brauer (nee Goudot) 1S60, em¬ 
ploye pat l’A. et il doit par consequent erre remplacee. (N t d. R.) 
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Janeiro, Sao Paulo et Goyaz ; viennent ensuite Parang et Rio-Grande 
du Sud. Les zones chaudes et secbes du N.-E. du Bresil sont indemnes* 
Par ordre decroissant de frequence, ce sont les bovins, le chien, Pbomme, 
la chevre et le mouton qui sont surtout attaques par les Dermatobiae; 
les solipedes semblent en etre indemnes. Les ceufs du parasite sont de¬ 
poses stir Pabdomen de certains Culicides et Muscides et transportes de 
ceux-ci Sur la peau des individus attaques ; la larve nouveau-nee perfore 
la peau et penetre dans le tissu sous-cutane en laissant le trou de pene¬ 
tration ouvert. 

Cette niouche cause des degats considerables, d’autant plus qu'on ne 
connait encore aucun moyen pour la combattre. Le bovin attaque maigrit 
sensiblement et sa peau se deprecie fortement en raison des trous qui 
persistent. II importe de se rappeler un fait jusqu’a present reste sans 
explication, notamment que les eleveurs ont observe qtie les bovins a 
poll noir sont infestes plus frequemment que les autres, et qiP il est tr&s 
difficile d'elever les Aberdeen-Angus dans les prairies entourees de foiAts. 
D'apres V A., ceci est une autre raison qui milite en faveur de Pintroduc¬ 
tion au Bresil de la race frangaise Charollaise. E. F. 

965 - I/osteomalaeie des bovins de Brianza [et eachexie osseuse des suides comme 

maladie due a une alimentation deficitaire. — Bonaugvri et Clerici. Vosteoma- 
laeie dans Brianza et dans I’arrondissement de Menaggio, La Ciinica Veterinarian a. XLV, 
n® 5, p. 215-224. Hilan, 1-30 avril 1922. — II. Sparapani G. C., De la eachexie osseuse 
des suins, AUevamentt, a. Ill, fasc. ?, p. 259-261, Palenne, 25 juiU. 1922-III. Pro¬ 

ven zale F,, La vitamine et les maladies dues 4 une alimentation deficitaire. Ibidem* 
p. 253-256. 

I-II-IIL — Le docteur Provenzale passe soigneusement en revue 
les connaissances actuelles au sujet de la vitamine et les phenomenes 
d'avitaminose ou maladies dues a une alimentation deficitaire et emet 
Popinion que Posteomalacie des bovins de la Brianza etudiee par les 
docteurs Bonaugtjri et Clerici et la eachexie osseuse des suides (1) de- 
crite par le docteur Sparapani rentrent dans le cadre des maladies dues 
a une alimentation deficitaire. F. D. 

966 - L’analyse botanique quantitative des aliments artificiels pour le betail. — 
Ezendam Joh. A., dans Vcrslaqen van Landbouwhundige onderzoekingen der Rvksland - 
bouwproefstations, n° XXV, p. 1-83, fig. VIII. I. ’s Giavenhage, 1921. 

D’abord PA. decrit et discute les difierentes methodes employees 
jusqiPici pout Panalyse quantitative des aliments artificiels. Pour celles 
qui s'appliquent aux tourteaux de lin, il conclut que les methodes de Van 
Pesch et de Schaeenit ne sont pas pratiques. Celle de Schaefnit, re- 
maniee par PA. demande trop de temps, et ne pent £tre adoptee que pour 
Panalyse des tourteaux de lin. La meme remarque peut §tre appliquee 
a la methode de GrEvillius, et de Schoute. Quant a la methode Neer- 
landaise elle n'est applicable qu'aux analyses des tourteaux de lin et 


(3) Voir £. aofit 1922, n° 840. {N . d. R.). 
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de colza. Pour les methodes d'analyse quantitative des autres aliments, 
LA. arrive aux conclusions suivantes: Lanalyse mecanique et optique de 
V. Weinzierl n'est pas suffisamment approximative, et ne convient 
qu'a des cas speciaux ; la methode de Kuhn est tres bonne pour Lanalyse 
quantitative des echantillon s qui ont un poids specifique beaucoup plus 
eleve ou beaucoup inferieur a celui de Laliment considere, ce qui n'arrive 
que dans des cas tres speciaux ; on peut employer la methode de Hint- 
ner si les parties a analyser ont une forme grossiere et facilement recon- 
naissable; la methode KolE est applicable a Lanalyse des balles des 
grains de coton dans les tourteaux de coton. L,a methode du D r Arthur 
Meyer, ainsi que celle de Huss, peuvent etre employees si Lonsetrouve 
en presence d'elements mesurables. La premiere methode de LA., basee 
sur le nombre de fragments, peut donner des resultats tres discordants 
pour une petite difference dans la degre de finesse de le matiere analysee* 
C’est pourquoi il resolut de chercher une methode indifferente au degre 
de finesse des fragments de Lechantillon. Dans ce but, il etudia d'abord 
les cellules des balles de ri2, et put etablir que la surface moyenne d'une 
cellule schlerenchymateuse de Lepiderme — 100 X 150 micra. Connaissant 
cette unite, il calcule le nombre de carres d'une superficie de 150 2 micra 2 
que recouvre chaque fragment. Et pour connaitre le % de balles de riz 
que contient Lechantillon ainsi analyse, il divise le total des carres detous 
les fragments consideres par le « chiffre normal » (c’-a-d. le chiffre qui in- 
dique le nombre de carres de 150 2 micra 2 que recouvrent les fragments 
comptes sur une superficie de j cm 2 , pris dans un echantillon pesant 1 gr 
et contenant 1 % de la matiere analysee), ou mieux encore par des facteurs 
etablis dans ce but. Cette methode done n'est plus basee sur le nombre 
de fragments que contient une quantite determinee de Lechantillon, mais 
bien sur la superficie, que recouvrent ces fragments. 

Applications de la methode. 

I. — Analyse quantitative des balles de riz conienues dans la farina 
de riz ou autres aliments artificiels. 

On peut se servir de la methode de LA. Celui-ci etudie, dans ce cha- 
pitre, la methode generate a suivre pour pouvoir determiner le «chiffre 
normal». D'apres ses recherches il conclut que pour eviter de trop grands 
ecarts dans les resultats il est bon de prendre un echantillon pesant 1 gr 
au moins, de ne tenir compte que des resultats des melanges contenant 
2 -5 %> 5 %> 7 % 10 % la matiere a analyser et de laisser de cote 
ceux renfermant 1 % et 20 % de cette matiere, et enfin de compter 
au minimum 200 fragments. Le « chiffre normal» ainsi obtenu pour les 
balles de riz est: 43,6. 

II. — Analyse quantitative des balles d’orges conienues dans les fa¬ 
rm es d’orge, les sons d’orge, et autres aliments artificiels. 

Pour Lanalyse quantitative des balles d'orges, la methode de LA. 
ne doit etre basee que sur la superficie des cellules epidermiques exterieures. 
Bnsuite au lieu de macerer Lechantillon avec de Lacide nitrique, et de la 
potasse caustique, le laisser bouillir pendant 30 secondes avec de Leau 
regale, ajouter 2cm 3 ,5 de soude caustique a 15 %, et finalement 7^,5 
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de glycerine (i partie d’eau pour i partie de glycerine). De cette fa9011 
les balles seront colorees en jaune et plus faciles a distinguer. Pour la 
recherche du « chiffre normal», l’A. a du modifier sa methode a cause de 
l’irregularite avec laquelle les balles d’orge se repartissent dans les echan- 
tillons. II fait passer 10 gr de la matiere a analyser, a travers un tamis 
de imm, sans aucune mouture prealable. An moyen d’une pincette, il 
enleve de la masse qui reste sur le filtre, toutes les balles d’orges, en ayant 
soin de detacher toute farine qui adhere a celles-ci. Le reste est additionne, 
apres mouture, a la* partie plus fine qui avait passe a travers le tamis. 
De cet ensemble il preleve 1 gr qu’il soumet alors a Vanalyse quantita¬ 
tive. Avec le resultat partiel ainsi obtenuil peut coiinaftre le pourcentage 
total des balles que contenait l’echantillon, en ajoutant a ce resultat par¬ 
tiel rapporte a une quantite de 10 gr la quantite de balles d’orge qu’il 
avait ehminees apres le tamisage. 

Le «chiffre normal >> obtenu d’apres cette methode est 65. 

III. — Analyse quantitative des coques d } arachide contenues dans les 
farines d’arachides et mitres aliments. 

On peut employer pour Vanalyse des coques d’arachides la methode 
de l’A., en basant celle-ci sur la superficie des fibres. I v e « chiffre normal» 
obtenu est: 25.8. Lorsqu’on doit analyser des echantillons con tenant 
10 % ou 20 % de coques d’arachides, il vaut mieux faire deux ou inline 
plusieurs analyses, car celles-ci ne peuvent etre faites qu’avec ^gr ce 
qui est desavantageux au point de vue de la precision. Si les coques d’ara- 
chide sont tres grossieres on pourrait se servir egalement de la methode 
preconisee pour les balles cl’orge. Pour trouver le total de balles qui se 
trouvent dans des aliments telles que la farine de petits grains ou Von 
rencontre a cote des fragments d'arachides, encore d’autres fragments 
d’une partie de la coque, on peut se servir du « chiffre normal» cite plus 
haut et de celui etabli pour ces melanges. Ce «chiffre normal», calcule 
en se basant sur la * superficie des cellules hypodermiques, est 90. 

Analyse quantitative des matteres Strangles se trouvant dans les aliments 
artificiels. 

On trouve souvent dans les tourteaux de lin, dans les sons de froment 
et dans beaucoup d’autres aliments, des balles de riz, d’orge et des co¬ 
ques d’arachides. On peut faire leur analyse en se basant sur les metho- 
des precitees. On rencontre egalement d’autres matieres etrangeres parmi 
lesquelles figurent en premier lieu les pellicules de cafe et les coques de 
cacao. 

L*A. a essaye de faire Vanalyse quantitative de celles-ci en se servant 
de sa methode. 

I. — Analyse quantitative des pellicules de cafe contenues dans les ali¬ 
ments artificiels. 

La methode de l’A. peut &tre appliquee, telle quelle pour Vanalyse 
des pellicules de cafe. Il faut la baser sur la superficie des cellules de Ven- 
docarpe. Le chiffre normal est 36,5. Si les pellicules sont grasses ont peut 
employer Egalement la methode prescrite pour les balles d’orge. 

[***] 
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II. — Analyse quantitative des coques de cacao sur les aliments artificiels . 

Dans cette analyse l’A. base sa methode sur la mesure des cellules 

schlerenchymateuses, et des cellules epidermiques exterieures du tegu¬ 
ment de la graine. «chiffre normal» est: 27,7. 

III. — Analyse des matibres etr anger es utiles qui se trouvent dans les 
aliments artificiels. 

A cote des matieres sans valeur, on pent rencontrer des matieres uti¬ 
les dans les aliments artificiels. II peut &tre interessant quelquefois de 
connaitre le pourcentage de ces matieres utiles ; mais souvent, leur ana¬ 
lyse quantitative ne pourra se faire par defaut d’unite de mesure. Cette 
unite ne se trouve que dans les aliments qui n’ont pas subi de changement 
durant leur preparation, ou qui ont subi une telle transformation qu’ils 
ne forment plus qu’un produit de composition constante. Cependant 
dans la plupart des cas il suffira de constater la presence de ces matieres 
etrangeres. 

IV. — Analyse quantitative de la teneur en soja des aliments arti¬ 
ficiels. 

Dans l’analyse des fragments de soja selon la methode de l’A. on 
se sert de la mesure des cellules en palissade. De « chiffre normal» a adop¬ 
ter est 5,7. Si le soja est melange a un aliment qui ne resiste pas beaucoup 
a la maceration chimique, il convient de prendre une grande quantite 
d’echantilions, sinon de tabler sur une superficie plus grande pour le cal- 
cul du nombre de carres reconverts par les fragments. 

V. — Analyse quantitative du degre de fiurete des tourteaux de lin et 
des sons de Un. 


Pourcentage de la mature analyst 



Etendue de la 
superficie sur 
laquelle oat portA 
les mesurages j 


Paille. 5 %. 

Petites graminees 10 %.. 

Setana viridis 10 %. 

Chenopodium ambrosoides 10 %. 

Chenopodium album 5 . 

Sinapis arvensis 10 %. 

Camelina 10 %. 

Spergula 10%. 

Graminees de grandeur moyenne 10 % . . 

Centaurea 10 % . 

Brassica 10 %. . 

Galium 10 % . . 

Polygonum 10 % 

Agrostemma 10 % 

Vida 10 % . . . 


c Chiffre uormal» 


i gr. 

7 cm *,2 

22 

1 gr. 


55 

1 gt. 

3 cm ‘A 

35 

1 gr. 

4 cm *,8 

19,5 

1 gr. 


18.7 

1 gr. 

^cm^g 

18 

1 gr. 

gcm* >4 

18,5 

1 gr. 

ycm* 2 

i 21 

1 gr. 

locm^g j 

t 

1 gr- 

12 an 2 

12,6 

1 

1 1 gr. 

I 4 cm *,4 \ 

! 1 gr. 

1 1 

7 cm' f2 

\ 7 cm 2 i 

! x8,2 

( 

1 gr. ^ 

! 1 

r 6 cm 2 1 

\ 6 cm 2 

l 21 

t 

1 gr. ; 

> 8cm a ^ 

( 20,3 

j X gr. 


X 9>4 

x gr. 

12 cm 2 

14,6 

! x gr. 

| locm* # 8 

12,2 




6 

















1202 


ALIMENTATION 


REPRODUC¬ 

TION: 

SELECTION 


— REPRODUCTION : SELECTION 


La methode de l’A. est basee sur la mesure de la superficie qu’ occu- 
pent les impuretes ; et de cette mesure est deduite le degre de purete, 
L'avantage de cette methode reside dans le fait qu’on se sert d'un plus 
grand nombre d’impuretes pour calculer la superficie qu/elles recouvrent. 
II faut environ line heure pour faire une anafyse quantitative d’un echan- 
tillon de tourteaux de lin, suivant cette methode. 

Le tableau & la page 1201 donne les «chiffres normaux» etablis par 
V A. pour la plupart des impuretes rencontrees dans les tourteaux de lin. 

Avec ces « chifires normaux » on peut calculer le degre de purete d'un 
tourteau de lin, Un tableau renseigne egalement les divers facteurs a 
employer dans l’analyse des differentes impuretes, analyses basees sur 
une superficie pouvant varier entre 1 et 9 rangees d'une surface de 1 cm 3 . 
Pour faciliter Temploi de sa methode 1 ’A. indique egalement une forme 
de tableau qui simplifie le calcul des resultats. 

Enfin il conclut que Tefficacite de sa methode depend principalement 
de Texactitude du «chiffre normal» employe. E. S. 

967 — Les Agues com me aliment du betail. — Voir n<> 989 de ce Bulletin. 

968 - La selection comme methode d 5 a melioration des animaux domestiques. — Fra- 
tetjr J. Iy. dans Annales de Medecine veterinaire, 6? e a., n° 7, p. 289-311. Bruxelles, 
juill. 1922. 

La selection slnspirait jadis d'une seule et grande regie theorique, qui 
etait la reproduction, entre soi, des pareils. Aujourd'hni la selection 
zootechnique peut-etre definie : le choix raisonne de reproducteurs en 
vue de Tamelioration d’une race. II s'agit du choix de reproducteurs, 
c.-a.-d. d 5 animaux qui empruntent leur valeur reelle a celle de leurs 
descendants, et, par consequent, la selection emprunte toute sa valeur a la 
puissance hereditaire des reproducteurs, c.-a.-d. a leur puissance de donner 
des descendants aussi bons qu'eux. 

La selection n'agit que sur les caracteres hereditaires, sur le genotype, 
qui constitue une entite nettement distincte du milieu et independante de 
celui-ci pour sa transmission, et par snite pour son action sur Tameliora- 
tion de la race. 

Est*ce que la selection n’est efficace que lorsqu'elle s'exerce sur la race 
de la region ? Les anciennes races autochtones d’une region sent homozy¬ 
gotes pour un certain nombre de caracteres et par suite constantes dans ces 
caracteres. Cela resulte du fait que ces races tenues naturellement a l'abri 
de tout croisement important, se sont purifiees progressivement et automa- 
tiquement pour un certain nombre de leurs caracteristiques, dont les fac¬ 
teurs sont devenus homozygotes ou en double, pour la plupart. La selec¬ 
tion doit pouvoir agir sur des genotypes plus avantageux que la masse. Or, 
comment selectionner dans une masse dont tons les sujets ont le meme ge¬ 
notype, c.-&.-d. sont purs ? Heureusement, dans les races, m£me tres ancien¬ 
nes, il y a toujours encore un certain nombre de caracteres heterozygotes 
c.-a.-d. a facteurs en dose simple, et lorsqu'on vent faire de I'amelioration 
d’animaux domestiques eleves avec les produits de la ferme, il faut toujours 
commencer par selectionner les animaux ayant conserve certaines caracte ~ 

[ms-ns] 
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ristiques de la race de la region. De cette fagon il y a deja mi tres grand 
nombre de facteurs homozygotes, formant un fond indispensable pour les 
lignees pures a produire. 

Ensnite TA. expose les donnees cFheredite experimental qni permet- 
tent de faire de la selection une methode de grande precision pratique. II 
fait une distinction entre la selection phenotyphique et la selection geno- 
typique. 

1) La selection phenotypique. 

Ce qui a pu faire croire a 1 action effective de la selection phenoty- 
pique, c est que Taction du milieu peut se prolonger pendant une ou deux 
generations a travers les reproducteurs, surtout par le cote matemel. Mais 
il ne peut pas etre question ici de transmission hereditaire proprement dite, 
Teffet disparaissant necessairement au bout de quelque temps lorsque 
Taction du milieu, qui a produit la variation, cesse. La selection ne donne 
de bons resultats que lorsqu’elle est methodiquement appliquee. On a alors 
le plus de chances de faire non seulement de la selection phenotypique, 
mais egalement genotypique, c.-a.-d. definitive. Et voici des indications 
pratiques a ce sujet: 

Il ne faut selectionner que les sujets presentant des variations extre¬ 
mes. Il faut de plus isoler ces sujets et les faire reproduire entre eux sans au- 
cun melange avec la masse d’ou ils sont sortis. Ameliorer par selection, c'est 
presque toujours isoler un genotype extreme avantageux, multiplier ce 
genotype en le purifiant et lui faire prendre la place de la race ancienne, 
moins avantageuse dans son ensemble. Pour reussir dans la selection il 
faut done appliquer aux animaux selectionnes une segregation, un isole- 
ment aussi parfait que possible. D’une fa9on generate les resultats de la se¬ 
lection phenotypique sont d'autant meilleurs que la segregation a ete plus 
severd. 

2) La selection genotypique. 

La selection genotypique est basee sur les facteurs hereditaires des 
caracteres envisages. Cette selection est une operation scientifique, tandis 
que la selection phenotypique est une operation empirique. 

Le but ideal de la selection genotypique e'est Tobtention de lignees 
pures, c'-a-d. un ensemble d’etres vivants ayant la m€me formule here- 
ditaire et tons les facteurs de cette formule en dose double. Or, chez nos 
animaux domestiques, maigre la separation des sexes, il est possible d'ar- 
river a des groupements constituant de veritables lignees pures. Le ta¬ 
bleau ci-joint montre clairement la purification progressive des autoga¬ 
mes. Mais cette purification est possible egalement chez les plantes a 
fecondation croisee, et chez les animaux. L’A. signale, & ce sujet, Tanalo- 
gie des resultats obtenus entre Tautogamie et le croisement d'absorption. 

Le but final de toute selection est done Tisolement des lignees pures 
ou des lignees capables de dormer dans la suite des lignees pures. La se¬ 
lection ne possede pas de pouvoir createur, elle ne fait qulsoler, tami- 
ser. Mais une fois le tamisage opere il faut tenir la partie tamisee a Tabri 
de tout melange, sinon Toperation sera sans effet. 
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Pratique de la section genotyfiique . — Le but de la selection est 
d'obtenir des descendants semblables aux sujets selectionnes. II est 
done naturel de ne conserver pour la reproduction que les males ayant 
probablement le genotype des caracteres recherches. Cest avec ces males 
seuls que Ton peut arriver k la constitution d’une lign.ee pure. Mais les 
races animales forment un .melange de genotypes qui sont tres rare- 
ment purs, m&rne dans leurs variations extremes, Heureusement, les con- 
naissances acquises jusqu’a ce jour peuvent deja nous £tre d"un tres 
grand secourspour obtenir des animaux avec des caracteres purs, e’est a-dire 
ayant tous la meme for mule de facteurs en dose double ou homozygotes, 
et ne donnant par consequent plus de dechets. Dans la pratique plusieurs 
cas peuvent se presenter. Ou bien : 

1) On a a faire a des caracteres dont les facteurs hereditaires sont 
deja connus. 

Quand ces carateres correspondent a des facteurs recessifs ou bien 
k des variations extremes de nature quantitative, ils sont purs. 

Quand au contraire ces caracteres correspondent k des facteurs do¬ 
minants, ces facteurs seront impurs dans la plupart des cas. Mais k par- 
tir de la deuxieme generation il y aura un certain pourcentage de sujets 
homozygotes. On peut alors faire de la selection massale. Neanmoins il 
vaut beaucoup mieux eliminer les sujets qui sont impurs pour les carac¬ 
teres recherches. Il faut pour cela faire la reaction de purete. 

D'un autre cote dans les facteurs quantitatifs il est souvent possible 
de distinguer les purs des impurs. Des variantes extremes de ces caracteres 
sont pures. 

2) On a a selectionner des caracteres dont on ne connait pas en¬ 
core la nature genetique. 

Dans ce cas on selectionne quelques individus, les meilleurs, et on 
les fait reproduire entre eux ; on fait de m£me pour quelques generations 
suivantes. On marque soigneusement a chaque generation les resultats 
obtenus. Le pourcent de dechets obtenus a chaque generation pourra ser- 
vir dedication pour la marche a poursuivre. A partir de la troisieme 
generation il doit y avoir un nombre suffisant de sujets homozygotes 
pour pouvoir faire la reaction de purete. 

3) Il arrive qu’un seul reproducteur, m&le ou femelle, possede le 
caractere parfait recherche. 

Il faut, dans ce cas, faire une selection combinee avec un croisement 
d'absorption. A la generation suivante differents cas peuvent se pre¬ 
senter : 

a) Le caractere du taureau se retrouve dans tous les descendants. 
Cela indique que les facteurs de ces caracteres sont dominants. Mais 
tous ces descendants de premiere generation sont impurs, et si on veut 
fixer la variete nouvelle selectionnee il faut pratiquer le croisement d"ab¬ 
sorption. 

b) Le caractere du taureau ne se retrouve dans aucun descendant. 
Cela indique que le caractere est du a des facteurs recessifs, Dans ce cas 
il faut recroiser les sujets de i* re generation avec le taureau, et puis faire 

[*«] 
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trne selection nouvelle de tons les snjets presentant les c&racteres dn tau- 
reau, et constitner avec eux tin noyati que Ton fait repsoduire entte soi. 
caractere est alors fixe. 

0) On obtient, en generation F x , nn caractere inteermediaire entre 
celui dn taurean et celni des vaches. II faut anssi, dans ce cas, faire dn 
croisement d’absorption. 

Ce donnees generates varieront necessairement dans leurs applica¬ 
tions suivant les cas. Mais il faut bien se convaincre qm Tobtention de 
la lignee homozygote reste l’ideal a obtenir. Qoique cette rmethode ne donne 
pas ton jours d’excellents resultats pratiques, et qu’elle offre tin certain 
danger a cause de la consanguinity TA. estime qu’elte est, neanmoins, 
dans beaucoup de cas, la seule possible, et anssi la phis certaine pour 
arriver au resultat recherche. 


Tableau montrant la -purification automatique d’un autogame wprbs croisement 
(Tun sujet avec le caractere A pur , avec un sujei sans ce bayadere . 


Croisements 

j 

Resultats 


Purs % 


P A 2 

+ P 


A 

0 

Total A 2 

0 

0 

F 1 

+ F 1 

I 25 A 2 

50 A 25 a 2 

50 

35 

25 

F 2 

+ F 2 

1 37.5 A 2 

25 A 37,5 a 2 

75 


25 

F 3 

4 - F 3 

; 43,75 a 2 

12,5 A 43,75 a 2 

87,50 

•= 13,75 

43,75 

F 4 

4 F 4 

j 46,875 a 2 

1 

6,254 A 46,875 a 2 

) 

93,75 

^6,875 

46,875 


Croisement d’absorption dans un heterogame 


Croisements 1 Resultats ! Pur» % 

! 


P A 2 

+ P 

A 


j 

I O 

Total A 2 

0 

O 

F r 

-f F 1 

• 5° A 2 ; 

50 A 

! 50 

50 

O 

F 2 

4 F 2 

1 75 A 2 ; 

25 A 

i 75 

75 

O 

F3 

4 F3 

| 87,5 A 2 ; 

12,5 A 

8^,5 

87,5 

O 

F4 

4 F4 

93,75 A 2 ; 

6,25 A 

93,75 

? 3,75 

O 


I#e nombre d’homozygotes xf de chaqne generation est represente par la formuie 

y 

x' = x -- — dans laquelle x — le nombre d’homozygotes de la gen<h*a1ia* prec£dente, y — 
2 

le nombre d'h£t£rozygotes de la generation prec£dente. 

F. S. 


969 - Rapports entre l’economie de l’azote du terrain et I’elevag« du MtaiL —. 
Voir n°. 926 de ce Bulletin. 
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970 - Les animaux ruraux du “ Tavoliere di Puglia” (i). — Spezzah m. dans AUe- 

vamenti, a. II, n° 12, p. 414-416. 1 Palerme, 31 dec. 1921 ; a. Ill, n° 3, P- 65-70, 5 fig. 

Palerme, mars 1922. 

Bovins. — De race podolique : corpulence mediocre, robe blanche; 
comes longues en lyre, fanon long, croupe avalee, membres longs ; ils 
sont eleves tres sobrement, a savoir au paturage, avec quelque pen de 
paille et quelques poignees de foin ; presque toujours en pleia air, dans 
de grossiers abris au cceur de l’hiver. Les animaux qui ne peuvent plus 
travailler sont ordinairement abattus. L'A. fait ressortir cette erreur. 
En reformant le boeuf a 9 ou 10 ans (au lieu de 4 a 5 ans plus tard), et en 
le mettant pendant 30-40 jours au moins a une ration d'engraissement, 
c’est-a-dire au paturage complete de foin, d'avoine ou de feves moulues , 
on en obtiendrait une forte augmentation de chair tendre et savoureuse, 
mieux payee, et Toperation se traduirait par un gain plus eleve. 

Chevaux. — D’origine orientale, parvenus dans le pays par rimmi- 
gration des colonies grecques. II y a un demi-siecle, ils etalent encore 
beaucoup eleves en race pure, et vendus en grand nombre aux foires 
de Foggia, Andria, Gravina, surtout aux Commissions militaires. Puis 
les batteuses se repandirent et les exploitations agricoles n’eurent plus 
besoin d'elever le nombre de chevaux necessaires au battage, les patu- 
rages diminuerent et se transformerent en vignes, 1 elevage en souffrit 
et subit une forte diminution. II ne convint done plus a Televeur 
d’elever, comme etalon, le plus beau poulain, et on eut recours auxetalons 
des stations de monte du gouvernement. II manqua, dans le choix de 
ceux-ci, une uniformite de direction ; d'autre part les eleveurs, qui de- 
mandaient un etalon de bonne race, continuaient a eleven les produits 
de la race locale, qui est des plus rustiques, mais qui ne tardaient pas 
a degenerer. Cependant les etalons anglais et arabes donnerent d'ex- 
cellents resultats a ceux qui entourerent leurs produits des soins neces¬ 
saires. L'A. deplore que le defaut d'unite de direction et 1 ’abatardissemerit 
des races qui en est la consequence durent encore. D'apres lui, Televage 
du cheval apulien devrait chercher a atteindre deux buts : 1) production 
du cheval agricole de type breton ; 2) production du cheval de selle et 
de trait leger, apte a fournir le cheval militaire. 

Ovins. — L’elevage transhumant etait autrefois tres developpe ; 
rhiver, il occupait bien 200 000 ha, soit environ les deux tiers du a Ta- 
voliere », avec les troupeaux descendus des Abruzzes. Puis les ovins s’ame- 

fi» Eelecteur qui s’interesse aux conditions de l’elevage en Italic et dans les colonies 
italiennes et aux etudes k ce sujet suivies par ce Bulletin pent consulter les articles originaux, 
R. Jappa, Etat actuel de la production et de Televage des bovins en Italic, B. mai 1914, 
p. 672-683; juin 1914, p. 807-813; E. 2VXascheroni. E’elevage de l’fine et de ses hybrides 
avec le cheval en Italic et dans ses colonies, B. fevr. 1920, p. 149-166, 16 lig. et les 
articles analyses: B. 1901, n os 1824, 2207, 2811; B. 1912, n os 321 et 684; B. 1913, 
n°s 330, 702, 708, 709; B. 1914, n<*s 352, 357, 546; B. 1916, n°s 357 et 927; B. 1917, n°$ 729 
et 1325; B. 1918, vps 538, 647; 665, 777 ; B. 1919, n°s 220, 224, 4 X 4 , 490, 943 , 953 , 1x82 ; 
B. 1920, nos 93, 277, 522, 779, 894; B. 1921, n<* 180, 316, 318, 412, 536, 655, 658, 742, 
743 * 842, 935 , 939 , 94 *, XO29, 1103, 1143 *, B. 1922, n os 84 et 188. 
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liorerent beaucoup, soit par des croisements repetes avec le Merinos, 
soit en leur epargnant de longs de placements qtii furent remplaces par le 
transport en chemin de fer. Mais au moment precis ou les eleveurs etaient 
arrives a produire une laine tres amelioree, survint la formidable concur¬ 
rence des laines australiennes et argentines, qui porta, en quelques an- 
nees, un grand coups a 1’elevage apulien ; une bonne partie des ovins fut 
abattue et de nombreux pres furent laboures. Toutefois, les brebis sont 
encore e levees en grand nombre dans la province de Lecce (pres de Ta- 
rente), dans la province de Bari (aux environs de Matera) et en Basi- 
licate (pres d’Altamura). Chacune de ces provinces eleve une variete 
diffe rente, dont les caracteres differentiels n’ont que pen d’importance. 
Les ahimaux sont un pen plus grand que les merinos, a toison longue, 
fine, divisee sur la ligne mediane ; la chair est d’tin rose plus vif que celle 
des autres ovins, le gras est blanc de perle. 

L'A. croit que l'elevage des ovins pourrait prendre de nouveau une 
grande importance dans la Pouille, mais pas avec l’elevage de la brebis 
merinos (appelee localement« gentile »ou « spagnola ») en grands troupeaux ; 
la brebis a elever serait celle « a laine longue » appelee aussi « a laine molle », 
qui n’a pas besoin de transhumance, et resiste aux chaleurs estivales du 
« Tavoliere » ; chaque agriculteur devrait en posse der un petit troupeau 
destine a utiliser les jacheres, 1’herbe des lisieres, etc. de rexploitation 
agiacole. 

Porcs. — Les pores du Gargano, a peau blanche, soies rares, dos le- 
gerement arque, t£te petite, groin long, membres courts, atteignent et 
depassent souvent le poids de 2 qx. Leur chair est exquise, moiree, 
leur lard blanc et ferme. Plus de 10 000 sujets par an sont eleves sur le 
promontoire dont la race tire son nom. De novembre aux premiers jours 
de juin, ils paissent, sur le Gargano, puis ils descendent dans la plaine, 
dans les chaumes de feves, d’orge, de ble, ou ils restent jusqu’en septem- 
bre: en octobre, on les conduit a la glandee dans les bois du Gargano. 
S’il y a peu de glands, on les met dans la porcherie, ou on leur distribue 
d’abord des feves, puis du mais, jusqu’a ce qu’ils sont prets a £tre abattus. 

F. D. 

•971 - Importance du developpement de l’elevage en Sardaigne. — Valusxeki a. 

dans VItalia azricaUi, v. 59, a 0 6, p. 194-200, 5 fig. Plaisance, 15 juin 1922. 

Bovides. — Pour Pamelioration de l’elevage des bovides en Sardaigne 
on a suivi deux directions: formation d’un betail avec aptitude: 1) a la 
viande et au lait; ou bien 2) au travail. Pour le premier, repandu sur- 
tout dans la partie nord de l’lle, on a eu recours au croisement avec le 
taureau suisse ; pour le second le croisement a ete fait avec la race de 
Modica. Les bovides indigenes purs ne sont eleves que dans le centre de 
l’ile et sur la c6te est et nord, c’est-&-dire dans les parties les plus pau- 
vres, oh ils ne peuvent guere etre remplaces. On s’en sert seulement com me 
b&tes de labour et pour 1’abattage a 1’epoque de la reforme. 

La race de Modica, comme amelioratrice, cede le pas de plus en plus 
a la race suisse. Cette derniere, elevee a 1 ’etat pur, perd beaucoup de ses 

[»?§-»* 1 ] 
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qualites et devient inferieure a ses metis. Ceux-ci out tine taille moyenne 
de 127 a 139 centimetres de hauteur au sommet du garrot (d'apres une 
serie de mesurages faits par l’A. sur des vaches metisses adultes), une 
bonne conformation, et tin bon aplomb. La production de lait est de 20 
a 25 litres par jour, mais settlement pendant quatre mois de l'annee, c'est- 
a-dire depuis la fin de Thiver (epoque du v£lage) et attssi longtemps que 
les herbes se maintiennent fraiches. 

Pendant l’ete la production se borne a quelques grammes, mais les 
veaux, maintiennent 1'activite des tetines, de sorte que, en septembre, 
s’il'vient a pleuvoir (ce qui est rare) on a aussi une periode autoxnnale 
de lactation. Ces metis ont atteint une grande fixite hereditaire, et a cause 
de leur triple aptitude et de leur adaptation facile, ils sent mairilenant 
importes, comme animaux ameliorateurs, en Sicile et dans la peninsule 
italienne. Un grand nombre d'entre eux a ete introduit, pour le repeu- 
plement des etables dans les provinces envahies ou ils ont donne complete 
satisfaction. 

Ovrois et caprides. — Les ovides sont eleves dans toute l'etendue 
de Tile; fixes dans les regions cotieres, transhumants au centre de Pile. 
Ive revenu principal est donne par le lait. La brebis de Sardaigne est pe¬ 
tite (60 a 70 centimetres de hauteur;) celle de la montagne pese 20 kg 
environ, et celle de la plaine 30 kg; elle est rustique, bonne mar- 
cheuse, tres aimante du paturage. Sa toison est legere (600 a 700 gram¬ 
mes) a gros poils inegaux, secs, peu vigoureux ; la viande, chez les in- 
dividus adultes, est de qualite inferieure, excellente, au contraire, chez les 
agneaux; la lactation a une duree de 6 a 8 mois avec une production an- 
nuelle moyenne d’un quintal environ, ce qui est beaucoup si Ton tient 
compte de la pauvrete du paturage et du manque d'abtis et de sofas. 
On peut avoir du lait un rendement en fromage de 18 a 25 p. c. 
selon le type de ce dernier. On a en plus la «recuite». Avec le lait 
de brebis on fait aussi du beurre qui, bien manipule, est d'assez bonne 
qualite. 

Le type de fromage fabrique le plus est le « pecorino sardo ». Celui-ci 
avail trouve rm concurrant dans le fromage «tipo pecorino » prepare avec 
le lait de vache ; mais ce dernier, a son tour, trouve maintenant un 
rival qui le depasse pour le rendement superieur en Roquefort, et 
dont la fabrication fat entreprise en Sardaigne par plusieurs societes 
franqaises. 

II n'est pas avantageux de croiser la brebis de Sardaigne avec d'autres 
races; il vaut mieux la selectionner. 

Bans les parties les plus pauvres, les plus abruptes de Tile, Televage 
qui convient le mieux est celui de la chevre, car elle donne du lait k 
une epoque ofi aucune autre espece animale en foumit. La viande des 
chevreaux est excellente. 

Svxots. — L^ur population decroit au far et a mesure que le deboi- 
sement progresse. Ils ressemblent au sanglier; leur robe est grisb ou, 
plus rarement, noire fauve ou pie; petits (40 a 65 kg.), courts, ils 
s'engxaissent facilement; mais pour bien s'engraisser il leur faut k la lois- 

iwt] 



£eevage en gen^rae 


1209 


de Fherbe et des glands. Ceux qti’on engraisse a la maison peuvent at- 
teindre, a Fage 'de 2 ans, 150 kg. A la suite de ^installation de 
grandes fromageries dans Tile, on a cherche a utiliser le mieux possible 
leurs dechets par Felevage des suides, en introduisant des races amelio- 
ratrices telles que la Yorkshire, Berkshire et la « Casertaux ». On est en¬ 
core, jusqu'a ces jours, en pleine periode d’experiences et d’essais (1). 

F. D. 


Q72 - L’elevage en Greee. — Uitconomiste d’Athenes , I^ e annee, n° 2^, p. 356-357. Ath£- 
nes, le 15 avr. 1922. 

L’elevage est tres developpe en Grece, surtout celui des chevres et 
des moutons. Ceux-ci trouvent une nourriture abondante dans de grands 
paturages montagneux. 

Apres la guerre le nombre de moutons et de chevres avait diminue 
de 30 %. Cette diminution fut causee d’abord par la consommation extra¬ 
ordinaire de viande que faisaient les troupes grecques et alliees, ainsi que 
les centaines de mille refugies grecs et serbes, et ensuite par Faugmenta- 
tion de la consommation de viande que faisaient les habitants pour sup- 
pleer ainsi a leur portion de pain qui avait diminue pendant la guerre. 

Les chevaux et les mulets ont egalement diminue a cause des requi¬ 
sitions iaites pour les besoins de l’armee. 

Les elevages de la Grece avaient toujours suffi. aux besoins de la 
consommation interieure du pays. La valeur du betail et des produits 
d’elevage importes de Fetranger avant la guerre ne depassait pas 4 a 6 % 
de la valeur de la production indigene. D'autre part lepays exportaitdes 
peaux, de la laine et du fro mage pour une valeur de quelques millions 
par an. 

Bien qu’ayant rencheri beaucoup a cause de Faugmentation des frais 
d’entretien de la volaille, des moyens de transport, et du cout general 
de la vie, les produits de Felevage grec suffisent encore aujourd’hui a 
la consommation interieure, la diminution graduelle de la production de 
viande de boeuf etant cojitre-balancee par Faugmentation de la produc¬ 
tion de la viande de pore. 

En 1920, la valeur des produits d’elevage importes de Fetranger 
representait 5 % de la valeur de la production indigene. 

En general la Grece peut done sufftre a sa consommation de viandes. 

F. S. 


(1) A piopos de la zootechnie en Sardaigne, et, en particular, de l’elevage equin, voir: 
B. fevrier 1919 224 ; B. mars 1921, n° 316 ; B. septembie 1921, n° 935; B . novembre 1921, 

n° 1142 ; B. decembre 1921, n° 1250. 

Ee fascicule de V Italia Agncola, en examen, est enticement dedie k la Sardaigne et, 
en pins de 1 ’article resume ci-dessus, il contient les articles suivants: E. Blandini, Une des 
plaies de Tagriculture en Sardaigne, la propiiete pulverises. — G. Hinck, Ea Nurra: rou¬ 
tes et bonifications. — E. Blandini, Ees varietes de ble cultivees dans la province de Ca¬ 
gliari: trigu mom (resume dans le B. aout 1922, n° ). — O. Gervaso. Bonifications et 
irrigations dans leCampidanod’Oristan. — B. Vanzi, Hippiculture en Sardaigne.—Eiuzzi C. 
Ea viticulture en Sardaigne dans les cinquante demiCes annees. — G. Sannio. Ea fromage- 
rie en Sardaigne: une laiterie sociale module. — MaNconi. Ea culture et l’industrie du li£ge 
en Sardaigne. — B. Orru. Petites industries agricoles en Sardaigne. (A T . d. JR) 
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973 - Etude de la Ciise du betail argentin. — eigni^res j. daws Comptcs mtdus des 

seances de VAcademic d'Agriculture de France, i. 8, n° 20, p. 570-574. Paris, 1022. 

Les eleveurs argentins sont tres preoccupes par la crise qui sevit ac- 
tuellement sur le commerce du betail, et dont la caracteristique essentielle 
n’est pas la hausse de prix, mais la mevente generale. Les causes de cette 
crise sont: la necessity d'economie de la part des nations les amenant a 
multiplier leur propre production et a favoriser leurs colonies plutot qu'a 
s’adresser a 1 etranger ; le change defavorable qui rend plus difficile rachat 
des produits argentins ; la creation pendant la guerre de reserves ou stocks 
enormes dont la liquidation devient d’autant plus difficile qu'on a laisse 
les viandes vieillir pariois d 5 une fa con excessive, et que les prix de celles- 
ci diminuent; la concurrence de TAustralie, de la Nouvelle-Zelande, du Ca¬ 
nada, de rUruguay et du Bresil. 

La consequence de cette situation est que les frigorifiques sud-ame- 
ricains sont obliges de reduire leurs achats et que le producteur reste avec 
des animaux qu’il ne pent vendre. Apres avoir ainsi degage les causes de la 
crise, l’A. examine un certain nombre de remedes destines a la combattre. 
Parmi ces remedes il en est d’ordre interieur ; d’autres sont destines a exer- 
cer une action plus lointaine et plus pxofonde ; tels sont Tobtention de nou- 
veaux marches, la propagande et lecoulement des stocks. F. S. 

974 - La erise actuelle du pdturage et I’avenir de cette industrie au Bresil. — Mo- 

ra.es Barros P. (de) dans Revista da Sotiedade Rural Brasileira , n° XXIV, p 324-328. 

Sao Paulo, iuin *922. 

La crise actuelle de l’industrie du paturage depend en grande partie 
de la diminution de la consommation mondiale de la viande, diminution 
qui d’apres l’A. est due soit a la restauration des patrimoines zootech¬ 
niques europeens, soit aux considerables stocks de viande en conserve et 
congelee, restee en Europe comme reliquat des approvisionnements mi- 
litaires faits pendant la guerre, soit enfin a la restriction de la consom- 
mation que les gouvemements ont pendant si longtemps imposee aux 
peuples belligerants. Cette crise ne peut cependant toe que passagere 
parce que la consommation de la viande, comme celle de tous les produits 
de premiere necessite, tend natureliement a augmenter, et il est facile 
de prevoir qu'a pres que l’equilibre sur les marches de production actuel- 
lement congestionnes aura ete retabli la consommation augmentera elle 
aussi en progression constante comme avant la guerre. 

D’apres TA., qui est president de la Sociedade Rural Rrasileira et 
qui adressa son ouvrage au President et aux membres du gouvemement 
de 1 ’fitat de Matto Grosso, le Bresil peut jouer a ce propos un r 61 e d’une 
importance primordiale. En effet, alors que dans les plus grands etats ame- 
ricains (fitats-Unis et Argentine) la production du gros betail tend a 
dtminuer comme suite a la soustraction au paturage de grandes etendues 
de terrain destinees a la culture intensive, le Bresil possede et reunit dans 
son vaste fitat de Matto Grosso les conditions les plus favorables a un de- 
veloppement rapide de la production animale. Pour pouvoir profiter en 
un bref laps de temps de cette situation privilegiee, il est necessaire d’en 
preparer la rapide valorisation pendant la crise actuelle. 
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On devra d'abord eliminer les facteurs qui, avant la guerre, entravaient 
la production locale. Un de ceux-ci est represente par la qualite de 1;. 
race indigene qui est consideree comme inferieure surles marches d'outre 
mer en raison du pourcentage considerable de sang de zebu quise rencon- 
tre dans ses ascendants. II est possible d'v remedier en une settle periode 
decennale , d’apres FA. il suffirait que les proprietaires eonsacreut 
pendant cinq ans 10 % du produit de leurs ventes annuelles au rempla- 
cement progressif des reproducteurs actuels par des taureaux de Rio 
Grande qui sont en outre indemnes de la tristezza. II sera opportun de 
faire dans ce sens une propagande adequate dans les centres de production. 

Un autre obstacle a eliminer est le poids excessif des charges fiscales. 
I^e produit bresilien, surcharge d’impots pendant toute la periode qui 
precede sa comparution stir le marche, atteint necessairement un ^ prix 
exagere qui ne lui permet pas de soutenir la concurrence de Fetranger. 
Sur cet argument, FA. s'etend en considerations statistiques et il exhorte 
le gouvemement federal et celui de chaque etat a. reduire les impots dans 
Finter&t mtoe de la production nationale. 

Enfiu, pour obtenir une complete organisation des conditions iavo- 
rables au developpement du paturage dans Ffitat de Matto Grosso, il est 
necessaire qu’on augmente et qtt'on intensifie les communications de cet 
etat avec celui de Sac Paulo, centre de vastes entreprises industrielles et 
de mouvements de capitaux, et avec celui de Rio Grande do Sul, ou il 
y a des reproducteurs bovins des nieilleures races europeennes. E. F. 

975 - bes ehevaux dit Soudan francais. ~ Wilbert J dans Revue de Zootech me, n° 9, 
p. 84.3-859, avec figures. Paris, juin 1922. 

Dans les colonies du Haut-Senegal et Niger et de la Haute-Volta, qui 
font partie de FAfrique occideutale frangaise, il existe environ 70 000 che- 
vaux dontl 'elevage a jusqu'a present presque completement ete abandonne 
k la negligence et a Fignorance des indigenes. Des rares et courts essais 
d'amelioration entrepris par les soius du service local d'elevage n'ont eu 
qu'une importance tres relative, ce qui n J emp§che qu'il serait cependant 
possible d'obtenir des resultats notables si les animaux etaient soumis 
a quelques precautions hygieniques gene rales et surtout s'ils etaient plus 
abondamment nourris. 

Panni les races equines tres variees de la region, representees en 
majeure partie par des individus sensiblement modifies dans la forme 
par suite de Finfluence du milieu du manque, de soins et des croisements 
sans regie auxquels ils out ete depuis longtemps soumis, 1 A. croit pou- 
voir distinguer, apr&s un examen approfondi base stir des mesures 
systematiques, les quatre types caracteristiques suivants : 

1) Type rectiligne, a front plat, eumetrique et medioligne correspon- 
dant a la race arabe, uniquement representee dans le Soudan frangais par 
le cheval de F Air qui est probablement originaire de la Judee et de la Syrie. 

2) Type convexiligne, a front convexe, eumetrique et medioligne, 
correspondant a la race mongole et introduit par les Barbaras, provenant 
de la region mediterraneenne. Dans ce type sont comprises les sous-ra- 

4. 

pT4~$75] 


6qxjidEs 




1212 


£quid£$ 


ces du Hoah, Sahel, Beledongou, ICaminiandougou, Guenickalari, Mi- 
nianka, Guidimaka, Kasso, c'est-a-dire en general les chevaux de la par- 
tie occidentale de la colonie. Au point de vue pratique, le plus important 
est le cheval du Hoah. 

3) Type convexiligne, hypermetrique et longiligne ; il correspond a 
la race dongolawi et comprend de nombreuses sous-races a caract&res 
communs (Djerma, Gondo, Liptako, Songhai, Yatenga, Boulsa, Bous- 
souma, Torodi, Yagha, Bobo-Oule, Noungou, Boussangha). Les individus 
de ce type sont aptes aux travaux de trait, m§me fatiguants, mais ils sont 
rendus apathiques et pen resistants par suite du climat chaud et humide 
qui regne pendant la plus grande partie de Tannee. 

4. Type concaviligne, a front crettse, ellipometrique et medioligne ; 
la race qui y correspond est analogue a celle des Siginniet aleponey Co- 
tocoli conime representant dans Textr&me sud de la colonie, aux confins 
du Dahomey. 

Vk. donne une description sommaire de chacune des races mention- 
nees en indiquant sur une carte geographique preparee a cette finleur 
habitat et leur zone de dispersion. 

A T exception des Maures Mechdonf, Mavka et Peuhl du Sahel et 
du Gourma, les autres groupes ethniques locaux negligent Televage du 
cheval qui d'autre part n'a plus d'importance, vu que la pacification du 
pays a amene la suppression des corps de cavalerie. C'est pourquoi Tame- 
lioration zootechnique ne pourrait etre tentee que sur une echelle reduite 
en la limitant a la selection de quelques races ; en outre, etant donne les 
conditions du pays et la nature des habitants, il serait necessaire ou bien 
d'en revenir aux centres coloniaux d’elevage ou bien dhmposer le type 
d’etalons approuves et autorises. Dans ce dernier cas, on devrait aug- 
menter les primes d’encouragement aux eleveurs et accorder d’autres 
facilites parmi lesquelles figure en premier lieu celle d’acquerir des indi¬ 
vidus deja soigneusement selectionnes et concentres dans des depdts 
situes dans le milieu oudes animaux s’adaptent d'une faqon, naturelle. 
Les postes de monte fonctionneraient sous la surveillance des veterinai- 
res de chaque circonscription de Televage et ils seraient diriges par des 
experts europeens ou indigenes. 

L*amelioration des chevaux soudanais aete effectivement commence 
depuis 1896, mais les resultats obtenus ne furent pas satisfaisants. TJ11' 
second essai amena en 1905 la fondation des etablissements de Koulikoro 
(qui etaient uniquement destines aux races chevalines d'origine arabo- 
berbere, c’est-a-dire provenant precisement de Test de la colonie) et Tap- 
plication des mesures protegeant les races mongoles. De ces dernieres races, 
on se procura des etalons qui furent confies aux administrations locales. 
Ce second essai, entrepris sur des bases excessivement vastes, par rapport 
aux moyens relativement reduits, et partiellement execute d'une faqon 
erronee au point de vue technique, prit aussi fin, en 1910, ce qui n’ex- 
clut pas que cette question reste ouverte a ceux qui voudraient en tirer 
une experience profitable en matiere de production equine dans TAfri- 
que occidentale fransaise. E. F. 
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976 - Amelioration des races chevalines ea Italie. — 1. Ceixa r. (Direttore della sta- 
zione di monta equina di Pisino, Venezia Giulia), II cavallo di Brioni come migliora- 
tore delTallevamento equino istriano, II Mode? no Zooiatro, parte scientifica, V&ne sene 
a. XI, n° 1, p. 46-47* Bologne, janv. 1922. — II. Bazzocchi A., Da produzione equina 
in Romagna (1), Allevamenti , a. Ill, fasc. 4, p. 105-107, 3 %• Palerme, avr. 1922. 

I. — Le cheval des iles Brioni qui appartient a la race Hoflinger 
(elevee au Tyrol et amelioree autrefois par croisement avec des etalons 
arabes) serait, d’apres l’A., le meilleur cheval agricole, de trait et de selle 
pour ITstrie. Les juments Istriennes indigenes, surtout celles provenant 
de croisements orientaux ou lippizans (1) donnent toujours par croise- 
ment avec THofiinger, d’excellents metis ressemblant davantage au type 
paternel qu’au type matemel, et pourvus de sabots gros et forts. Par Tac- 
couplement ulterieur des metisses avec 1’etalon Hoflinger, on obtient 
un cheval excellemment approprie aux besoins du paysan istrien et a 
ceux de 1 ’armee. Be cheval Hoflinger et ses metis possedent une grande 
precocite ; le premier est un cheval fait a 3 ans. 

II. — II y a peu de temps 1 ’elevage equin constituait encore, en 

Romagne, un sport plut6t qu’une veritable industrie. Seule la race du 
cheval de la Pinede de Ravenne etait un peu ordonnee et homogene. 
On introduisit ensuite des chevaux bosniaques et croates et plus tard, 
des chevaux dits hongrois. D’autre part, le manque d'unite de vue dans 
le choix des etalons pour les stations de monte du gouvernement, con- 
tribua beaucoup egalement a augmenter le desordre. Ce n’est que pen¬ 
dant la guerre qu'on a commence a introduire, avec grand succes, le che¬ 
val sarde, et a diriger Televage un peu vers la production du cheval de 
gros trait, et surtout vers la production du trotteur QUelques bons su- 
jets beiges ont ete importes pour la production du cheval de gros trait ; 
mais les poulinieres manquent. Les juments locales, trop petites, ne 
donnent que des produits decousus. Les poulinieres actuelles, surtout 
celles de sang sarde, se pretent mieux a la production du trotteur. L'A. 
donne la genealogie et Thistoire de quelques-uns des etalons importes, 
raceurs et vainqueurs de courses. II conseille ^introduction de sujets 
sardes pour ameliorer Teffectif des poulinieres, et il estime que, lorsque 
ce programme aura ete execute, la Romagne (prov. de Ravenne et de 
Forlf) pourra devenir un centre tr&s important pour la production du 
trotteur de commerce et de luxe. F. D. 

977 - Le bruit des arteres uterines chez le cheval. — Richter j. (Director des istituts 
fiir Tierzucht und gebutstskunde des tierarztlichen Kochs chule in Dresden) dans Ber¬ 
liner tisrdrztliche Wochenschrift, a XXXVIII, n° 10, p ioq-iii, foibliographie de 13 pu¬ 
blications. Berlin, 9 mars 1922. 

‘Dans ces vingt demieres annees plusieurs rechercb.es ont ete faites 
sur les caracteres diagnostiques de la grossesse, chez les bovid 4 s en par¬ 
ticular. Les methodes clinicjues de rexploration vaginale et rectale ont 
remplace la reaction de Abderhabden (dont 1 ’importance pratique in- 
suffisante a ete demontree). 


(1) Voir la note du n° 971 de ce Bulletin. (IV. d. R.) 
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La technique de ces examens, pour les bovides, est desormais fixee 
par leur diffusion dans la pratique ; pour le cheval on n'a pas jusqu’a pre¬ 
sent des indications suffisantes. 

La methode conseillee pax Albrecht (i) (auscultation locale a Pex- 
terieur du corps) ne donne pas des resultats pratiques ; on obtient ces 
resultats, an contraire, par une methode basee sur Pexamen inanuel in¬ 
terne, proposee par PA.» C’est une chose connue que, chez la vache, en 
appuyant l’extremite des doigts de la main introduite dans le rectum 
sur Partere uterine moyenne, on pergoit une vibration de la paroi arte- 
rielle, qui peut &tre reproduite de la fagon suivante : sst — sst — sst f et 
qui constitue un sigxie a pen pres constant de la grossesse. 

En tenant compte des differences anatomo-tcpographiques qui exis¬ 
tent entre les vaisseaux uteri ns de la vache et ceux de la jument, PA. 
a pu etablir les modalites techniques necessaires a la perception du bruit 
de Partere uterine chez la jument. Ce bruit se presente chez celle-ci avec 
des caracteres un pen differents, que Ton peut reproduire ainsi: — ss 

$ — sss — ss — s, etc. D’apres PA. ce signe est particulierement utile 
pour le diagnostic de la grossesse, et disparait ra pi dement apres la mise bas. 

E. E. 

978 - La production du millet dans le Bas-Poitou. — Grau V dans Revue de Zootech-. 

nie, n° 10, p. t-11, avec figuies Paris, juill. 1922 

Des elevages importants, destines a la production des mulets, se trou- 
vent dans le Bas-Poitou (region qui comprend les arrondissements de 
Fontenay-le-Comte, Niort et Melle). 

L'A. decrit successivement Pane et la jument employes dans le croi- 
sement, et le mulet adulte. 

L’ane employe comme etalon appartient a la grande race du Poitou. 
II atteint i m ,40-1^,50, et a une tete enorme, des membres tres gros > 
des oreilles longues et ouvertes bordees de poils frises. La robe est for- 
mee de poils longs et laineux, couleur chatain-foncee, plus clairs sur le 
ventre, formant une espece de toison qui recouvre entierement le corps 
et lui donne un aspect caracteristique. Une bande gris-cendre entoure 
la tete un peu au-dessus du nez. Sa haute taille semble etre due au ter¬ 
rain fortement calcareux ; en effet, le developpement des dues du Poi¬ 
tou ne s’accomplit bien que dans les plaines jurassiques de cette region et 
dans les alluvions recents des marais de la Vendee. 

Pendant le premier mois de vie, Pane est Pobjet desoins assiduset 
mlnutieux; dans la suite, on Penvoie paitre avec la mere et il n'est 
sevre qu '4 Page de 9 4 xo mois. Apres cette peiiode, il regoit a peu pres la 
m&nie nourriture que les adultes (lucerne, trefle et lupinelle). Son tem¬ 
perament est sobre, a tel point qu’au debut de la monte, c’est-4-dire 4 
Page de 2 cm 3 ans, il ne consomme pas plus de 5 a 6 litres d’avoine par 
jour. Sa monte a lieu de fevrier 4 juillet; apres chaque accouplement, Pani- 
mal regoit tm litre d’avoine en plus. 


fx) Bd, VII, Teil 12 des Handb. d. tierarsthchen Chir. u. <1eburtshilfe , 1013, S. 230. 
(A T . d. I’J.) 
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A part cette periode, on supprime Pavoine, sans detriment pour Pane 
qui ne doit effectuer aucun travail et qui est tout le temps tenu a recurie. 
Cette demiere habitude depend surtcut de la nature entetee, rebelle 
et parfois dangereuse de l’animal, mais par centre elle presente certains 
inconvenients parce qu’elle favorise le developpement de maladies de 
la peau et de varices aux pattes. I/A. croit qu'un exercice modere etde 
plus grandes precautions hygieniques auraient un effet salutaire sur les 
anes ; en fournissant a chaque individu un enclos couvert d'herbes en 
communication avec recurie, on eviterait surtout Pinconvenient d’ac- 
croitre indefiniment les sabots. Ces enclos devraient cependant dtre en- 
toures de murailles assez hautes que pour empecher que les anes ne se 
voient et ne se battent. 

lyes chevaux employes pour la production des mulcts du Poitou pre- 
viennent de la race frisonne introduite dans la region au debut du xvil e sie- 
cle. Iye cheval du Poitou atteint i m ,62 a i m ,65 de hauteur; les jambes 
sont puissantes et recouvertes d’un poil tres developpe aux extremites 
inferieures ; criniere et queue abondantes ; sabots larges et plats. On pre- 
fere les individns avant la tete et les oreilles longues, le garrot haut et 
Pen colure forte parce qu'ils donnent des juments robustes et partant ap- 
tes a procreer des mulets forts. Par une selection continue, les elevetirs 
ont reussi a obtenir un type special qui est particulierement adapte 
a raccouplement avec Pane. Apres le coit, les juments ne sont pas traitees 
d'une faqon speciale ; senlement quand la grossesse est avancee, on les 
laisse a Pet able ou a la prairie sans les faire travailler. Iya fecondation 
ayant lieu au printemps, le poulinage a lieu au cours de Pannee suivante, 
d'avril a juin. Apres avoir mis bas, la jument re coit du grain, du foin 
et des boissons tiedes (qui favorisent la lactation) et dans la snite, on 
la conduit a la prairie avec le petit, he sevrage a lieu en novembre ; les 
petits mulets d'un an, appeles localement jetons et jetonnes , se nonrris- 
sent pendant Phiver de four rages artificiels et de caret tes ; avec la belle 
saison, ils retoument aux champs oh ils trouvent du trefle et de la lupi- 
nelle. hes individus de 15 a 18 mois, appeles localement doublons et dou- 
blonnes , commencent a £tre attaches a la charrue en compagnie d'une 
vieille jument et a effectuer un travail modere qui developpe et renforce 
leur musculature, hes mulets qui ont atteint 3 a 4 ans sont retenus k 
Pecurie, soignes et abondamment nourris pour les faire engraisser rapi- 
dement, et sont vendus aux foires de fin d'annee. 

he mulet adulte, qui a une taille de x m ,45 a i m ,6o et un poids 
de 500 a 600 kg, peut rendre les m&mes services qu’un cheval, sur¬ 
tout dans les climats chauds et humides qui seraient funestes au 
cheval. 

Quant k Pimportance locale de Pelevage, il sufiit de dire que plus de 
20 000 juments sont chaque annee soumises a la monte des dnes et que la 
moitie environ est fecondee. On peut par consequent evaluer k 10 coo- 
12 000 le nombre de-mulets qui naissent annuellement, En 1884, on fonda 
un Stud Book et en 1902 un syndicat d’elevage. 


E. E. 
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979 - La race bovine de Saint-Tropes (France), — Godix k. dans Revue de Zootechme, 

n° jo, p. 39*64, avec figures. Paris, mil. 1922. 

Saint-Tropez est Tancienne capitale d’une partie du territoire de la 
C6te d'Azur situee entre Tembouchure de TArgens (pres Frejus) et le 
Golfe de Giens. II existe la une race bovine particuliere, analogue a celle 
des marais de la Camargue, qui serait, d’apres FA., originaire de FAfrique 
et qui ne proviendrait pas du betail italien de race podolique comme cer¬ 
tains Font soutenu. 

Les bovins de Saint-Tropez sont de petite taille (i m 30 a i m ,5o); 
ils out le poil noir-brillan t, plus rarement brun, parfois tache de blanc; 
les muqueuses sont noires, les cornes et les sabots sont tres durs. Les 
cornes sont legerement relevees, les reins droits, les jarrets un peu fer- 
mes, la croupe parfois un peu plus elevee que le garrot. Les vaches ont 
de petites mamelles brunes qui ne produisent du lait que x>our le veau. 

Cette race est uniquement exploitee pour le travail; bien qu’elle soit 
peu docile, les animaux sont mis sous le joug d'une faijon caracteristi- 
que et conduits an moyen de la voix. La transformation locale dela cul¬ 
ture et la disparition des paturages a pratiquement amene la fin de cette 
race ; il ne serait pas opportun d’autre part de chercher a la reconstituer. 
M&me si Ton considere comme resolue la difficulty preliminaire de reunir 
nn nombre suffisant de reproducteurs, la profonde modification des con¬ 
ditions de milieu auquel la race de Saint-Tropez s’etait particuli&rement 
adaptee et la facilite de la remplacer par d’autres races plus lactiferes 
et convenant mieux a la boucherie prevalent toujours. E. F. 

980 - Les diverses epaisseurs des peaux de quelques races bo vines, — Xmboden t. c,. 

dans The Breeder's Gtwite, v. I.XXXT, n° 22, p. 726*727. Chicago, 1 iuin 1022. 

D’apres quelques eleveurs, les bovins Shorthorn ont la peau trop 
mince et partant ils ne resistent ni au froid ni au vent, tandis que les bo¬ 
vins Hereford et Aberdeen-Angus, qui ont la peau tres epaisse, peuvent 
m€me paitre pendant la temp&te sans en subir les consequences. L’A. 
s’est propose de verifier et de preciser ce fait, et il a pu recueillir des in¬ 
formations d’apres lesquelles le rendement absolu en peau serait plus 
grand parmi les Hereford ; viennent ensuite en ordre de decroissance 
les Aberdeen-Angus et les Shorthorn ; le pourcentage est plus grand pour 
les tanreaux que pour les veaux, et plus grand pour les veaux d’un an 
que pour ceux de deux ans. A parite de quantite absolue, le pourcentage 
est aussi plus grand pour un veau maigre que pour un veau du m£me 
age, mais engraisse. Le climat et les regions influent sur le rendement 
en peaux, a savoir que les bovins eleves dans les regions meridionales, 
oh la chaleur est intense, ont une peau plus epaisse que ceux provenant 
des regions plus septentrionales, lesquels presentent au contraire un poil 
plus long et plus touffu* Les eleveurs expliquent cette difference en admet- 
tant que les bovins meridionaux doivent avoir une peau plus epaisse pour 
se proteger des rayons du soleil et des insectes, mais 11’ont pas besoin 
d’un poil ties touffu. On a des conditions opposees danslenord et le nord- 
ouest ou il y a moins de parasites exterieurs, mais ou les hi vers sont plus 
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rigoureux, ce qtii explique qu'ici le betail n'a pas la peau tres epaisse 
(ce qui ne lui est pas necessaire), mais il p&ssede mi poil tres touffu. La 
bonne qualite du cuir n'est pas necessairement en rapport direct avec 
les conditions generates de 1'animal, de sorte que desanimanxpeit soignes 
peuvent donner un tres bon rendement en peau. II n'y a pas de difference 
sensible entre la valeur commerciale des peaux de veanx engraisses et 
cel les de veaux maigres. E. F. 

981 - Recherches experimentales sur le croisement Industrie!. Southdown x 
Limousin. — Voiteluer Ch. el DegoisB. Clans Rei.ue de Zooterhnie, n° p. 731 - 747 , 
avec tableaux et figures. Paris, raai 1922. 

La production de la viande d’agnemt gris, c'est-a-dire d'agneau abattu 
entre 5 et 8 mois, a pris ait cours des dernieres vingt annees tine telle 
extension qu’elle pent etre actuellement consideree comme etant la prin¬ 
cipal et la plus repandue des speculations zoo techniques de 1'espece ovine. 
Les eleveurs, reconnaissant les a vantages de cette speculation, ont ame- 
liore la technique de leurs elevages jusqu’a pouvoir mettre en vente, 
avec des resultats econo mi quement fa vo rabies, des agneaux &ges d’a peine 
cinq mois. 

11 est evident que cette production speciale demande I'emploi de ra¬ 
ces ayant un developpement precoce, et a cet effet beaucoup d'eleveurs 
ont recours au croisement appele industrial ou de premiere generation, 
c'est-a-dire qu'ils provoquent l’accouplement entre deux reproducteurs 
de race pure sans jamais faire reproduire entre eux les metis obtenus. 
Les deux races qui sont d'habitude choisies sont le belier Southdown 
et la chevre Limousine ou berrichonne, soit parce que dans la region au 
snd de la Loire on peut obtenir ces dernieres en nombre suffisant, soit 
parce que le Southdown confere toujours a ses produits une grande pre¬ 
cocity, mie bonne conformation et une chair excellente. Les caracteres 
propres a ces deux races se transmettent hereditairement de telle fa9011 
que les hybrides peuvent &tre facilement distingues et individualises. 
Bans ces croisements, on remarque constamment la couleur gris-taupe 
a la t&te et aux extremites des pattes du Southdown. Ce caractere, bien 
qu'ayant d'apres les divers cas une etendue tres variable, est considere 
comme dominant au point de vue heredite. 

Malgre la diffusion du croisement Southdown X Limousin dans la 
pratique zootechnique, les details techniques de sa mise a execution font 
cependant 1 'objet de discussions. C’est ainsi que certains preferent ne pas 
chatrer les males, d'antres estiment que la castration est necessaire; les 
uns croient realiser de plus grands benefices en vendant les individus tres 
jeunes, les autres au contraire attendent qu'ils aient atteint un poids 
determine auquel correspondrait une tneilleure qualite de la viande et par- 
tant un prix de vente plus eleve. Un des AA. a, en qualite de membre 
de la Commission organisatrice du centre d'experimentation zootechnique 
de Vaulx-de-Cemay, propose d'etudier la technique de 1'accroissement 
dans 1'espece ovine au moyen d'essais comparatifs ayant pour but prin¬ 
cipal de mettre en evidence l'effet de la castration. 
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Les essais ont <Ste pratiques sur des metis provenant d’un troupeau 
de 96 chevres limousines saillTes par un m&ne belier South-down, Knight 
n Q 583. Celui-ci etait de race absolument pure, tel que le demontre Jes 
mesures rapportees par les AA. ; il en est de meme du troupeau des 
feme] les qui, tout en ne presen tant pas Vhomogeneite produite par la 
selection et la reproduction entre consanguins effectuees pendant long- 
temps par un m^me eleveur, provenait dhm pays oh les troupeaux soul 
indenmes d'infusion de sang etranger. 

lyes naissances de ces metis de generation F x eurent lieu du 15 janvier 
au 6 mars 1921; les recherches consistaient a mettre en regard, soit pen¬ 
dant Taccroissement, soit au moment de Tabattage, tons les males nes 
a un intervalle maximum de 24 heutes dont Tun d'eux etait conserve 
a titre de proto type et les autres etaient cMtres a Page precis de 15 jours. 
On a ainsi compard 29 animaux ; nentierset 18 cMtres sur les 120 agneaux 
(63 males et 37 femelles) nes des 96 chevres, en pesant chaque individu 
regulierement de 15 en 15 jours, L’allaitement fut complet jnsqu’a 3 
mois ; les rations donnees dans la suite etaient abondantes et variees, 
Tacces au paturage etait libre. 

On divisa les agneaux cMtres en deux groupes, le premier de onze 
agneaux mis en regard depuis leur naissance avec autant de specimens 
non cbatres, et le second de sept sujets (nes et abattus le m^me jour) qui 
auraienb pu en cas de deces remplacer ceux du premier groupe. 

Iv'age moyen de Tabattage ayant ete de six mois, on rencontra entre 
les prototypes et les chatres une difference en defaveur de ces derniers 
de 4 a 4,2 kg. La castration a done un effet economique nuisible sur le 
developpement des agneaux envoyes a l'abattage a Page de 6 mois. Cette 
conclusion a ete confirmee par les observations sur le rendement pour 
Pabattage d’ou il appert que les individus entiers ont donne en moyenne 
2 kg de viande en plus que ceux qui avaient ete chatres. E. F. 

cAipRiBfis 982 - Le congres de l’elevage caprin a Ruremonde (Limbourg hoilandais), — Crkpin 

J. dans Revue d'histoirc naturelle appliquee [In partie) } v. Ill, n° 2, p. 55-02. Palis, 

f£v. 1922. 

Au mois d'aout 1921, un Congres d’eleveurs de chevres s'est tenu a 
Ruremonde (Limbourg hoilandais) auquel 200 representants officiels de 
sept nations ont pris part. 

L'A. relate brievement les arguments traites pendant les seances ; 
nous en resumons les plus interessants et les moins generalement connus. 

La question concemant Pamelioration genetique des ch&vres hollandai- 
ses a ete tr&s debattue. Les nombreuses chevres alpines, importees de la Suisse 
au cours des trente demieres annees n’ont pas donne des resultats to- 
talement satisfaisants surtout par suite des difficultes d'acclimatation, 
et par consequent plusieurs congressistes ont soutenu qu’il etait pre¬ 
ferable d’en revenir aux races locales. D’apr^s PA., toute Porientation 
imprimee jusqu’a present a Pelevage caprin aux Pays-Bas serait erro- 
nee; aussi longtemps que les Hoilandais n'auront pas cherche a con- 
naitre les vrais caracteres des races caprines et n’auront pas reconn us 
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les earacteres particulars inlierents a c ha que, race et aussi longtemps 
qu’ils continueront a selectionner les individus en se basant sur Tabsence 
des cornes et sur la decoloration du poil, c’est-a-dire sur deux earacteres 
irreguliers et degeneratifs, ils n’amelioreront vraimeut pas efhcacement 
leur patrimoine caprin. 

Des arguments interessants ont ete presentes par les congressistes 
allemands. De D r . Dettweiler. de Rostock croit, et & lui s'associe 1 ’A., 
que les earacteres des qualites d’une race caprine ne sont pas exprimes 
ni par Tabsence de comes ni par la couleur de la robe ; il n'admet pas que 
la chevre soit sensible a rinfluence du climat de faqon a ne pouvoir trouver 
exclusivement les conditions necessaires a sa prosperity que dans les 
montagnes d'ou elle est originaire. Bien que la chevre, par la conformation 
des pieds et par Taptitude a frequenter les endroits escarpes,soit un animal 
manifestement montagnard, il est actuellement avere que le maximum de 
son rendement est atteint par la stabulation. 

I/inspecteur zootechnique Tapp de Munster, en etudiant le rendement 
de la lactation des chevres dans toutes les saisons, a constate que dans la 
nature la periode de chaleur est Tautomne, de sorte que le moment de mettre 
bas coincide avec la presence de 1’herbe fraiche et tenclre de la montagne, 
qui offre aux petits un aliment approprie. M. Tapp conseille: a) de faire 
mettre bas le* chevres tous les deux ans ; b) de traire completement jusqu’a 
la mise bas; c ) de faire effectuer les montes de telle fagon que les dernieres 
femelles saillies donnent encore du lait en quantite sufhsante quand les 
premieres se dessechent pour preparer la lactation suivante. Il est mani- 
feste que ces dispositions ne sont applicables qu J a une race ayant un grand 
rendement, telle que la chevre pur sang autochtone des Alpes. 

De D r . Poe Demade de Bmxelles, en etudiant faction du lait de 
chevre sur 1’alimentation des malades, a constate qu’il reduit dans la pro¬ 
portion de 50 % le nombre des cas de gastro-enterite des enfants, que 
e’est un excellent aliment pour les jeunes filles puberes chloro-anemiques 
et aussi pour les tuberculeux bien qu’il ne puisse avoir aucune valeur speci- 
fique dans la destruction des bacilles de Koch. K. F. 

983 - Les pores Old Spots du comte de Gloucester. — Spencer s. dans The Journal 
of the Ministry of Agriculture, v. XXVIII, n° 12, p/1105-1109, avec 2 figures. Eondres, 
mars 1922. 

Des earacteres du pore typique de la race Old Spots sont les suivants; 
tete de longueur moyenne et large entre les oreilles, museau legerement 
aplati; oreilles plutot longues et pendantes ; poitrine large et profcnde; 
epaules bien developpees, non en saillie, mais sur la m&me ligne que les 
cotes ; dos long et uni; aloyaux tres larges ; flancs tres pxofonds, pleins 
et avec une ligne inferieure droite ; ventre plein, quartiers longs, larges et 
fermes ; queue relevee en haut, de dimensions moyennes, mais forte et 
avec de longues soies ; jambons grands, non aplatis et bien pleins jusqu'au 
hanches; pattes courtes, fortes et droites. Da peau, claire ou foncee, ne 
doit montrer des zones colorees qu'en correspondance des taches de la 
robe; celle-ci doit etre epaisse et compacte, avec des polls soyeux, mais 
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non frises, sans crins setaecs, avec des taclxes blanches sur im fond noir 
et des taches lioires sur un fond blanc. Ces taches doivent etre de 
grandeur moyenne. I v es caracteres contraires sent: tele etroite, nntseati 
aplati; oreilles epaisses rudes et droites ; robe rude ou frisee ; presence 
de crins setaces ; couleurs gris ardoise ou rougeatres; syniptomes de cab 
vitie ou de dos en forme de selte ; enfin (et d’une laqon speciale), des rides. 

I v es verrats de cette race caracteristique du conite de Gloucester 
transmettent avec une grande continuite leurcouleur aleursprogeuitures, 
mfeme a celles provenant de bunion avec des truies d'autres races et decou- 
leur differente. Ceci demontre que la race en question 11'est pasleproduit 
du liasard ou d'un croisement plus ou moins recent entre deux autres 
races, mais bien une entite biologique reelle. 

Alors qu'on ne connait pas avec certitude les origines et les causes 
determinantes des taches caracteristiques (comme e’est le cas genera- 
lement pour toutes les autres races a robe non uniforme), les causes qui 
out produit la forme, les dimensions et les qualites actuelles des Old Spots 
peuvent &tre plus facilement retrouvees et consistent essentiellement dans 
^augmentation de leur demande de la part des consommateurs. Cette 
augmentation a ete determinee : a) par la situation particuliere des fer- 
mes de certaines parties du Gloucestershire qui demandent des pores de 
nature robuste; b) par ^augmentation de la production du lait ce qui sup¬ 
pose des pores rustiques et forts pour faire usage du lait eererne et du 
petit-lait; c) enfin par la necessity de fournir un aliment adapte aux 
nombreuses families de paysans. 

La race Old Spots , rustique, prolifique, precoce, tres indiquee pour 
produire des jambons gros et lourds, repond singulierement a toutes ces 
exigences. 

En se rappelant les difficultes que d’autres races presen tent pour le 
maintien de certaines caracteristiques, on pourrait se dexnander si les 
qualites ci-dessus indiquees persisteront meme en changeant les conditions 
de milieu. A ceci on pent repondre que les qualites actuelles de la race 
Old Spots lui soxit inherentes et sont plus ou moins naturelles, tandis que 
dans bien d’autres cas les caracteres qu’on desirerait conserver doivent 
leur origine au hasarcl, et ne sont de ce fait pas naturels ; ces qualites 
sont par consequent petites ou nulles au point de vue deleur valeur pratique. 

Une autre preuve de la renommee de la race est foumie par le succes 
rapide et vraiment extraordinaire de la Societe qui s’est constitute il y 
a environ dix ans. Alors que le volume I du Herd Book publie en 1915 don- 
nait la genealogie de 39 verrats et 247 truies (total 286), le volume VII 
publie en 1921 xenseigne 1407 verrats et 5382 truies (total 6789). E. F. 

sj£ricicui.tur£ 984 - La presence dMnnombrables spores de baeteries dans le corps des papillons et 
leur Signification. — IyOMBARDi I*, dans Bollettino della R. Stazione sperimentale di 
<jel$ic$Uura t a. I, n° 3, p. 87-96. Ascoli Piceno, x jul. 1922. 

On admet aujourd’hui que la presence ou non de n’importe quel micro- 
organisme dans le cadavre des papillons n’a aucune valeur pratique, excep¬ 
tion faite nniquement pour la pebrine. Cependant il arrive parfois que 
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toutle corps des papillons est transforme en un amas de formations en forme 
de pointes ; dans ce eas, il devient tres fragile, avec des ailes et des pattes 
detachees, ce qui permet d'identifier dans une partie des cellules celles 
qui ont cette anomalie. Dans cette eventualite, l'avis s'est tui peu 
modifie, comme cela resulte des recherches executees par 1\A. a la 
suite d’une demande d’une maison produisant des graines de vers, et qui 
consistait k savoir si les graines deposees par ces papillons peuvent 
£tre employees avec entiere certitude. 

37 A. a commence par verifier si les formations en question, qui au 
microscope le plus puissant ont P aspect de poussieres cristalines, et qui 
resistent aux agents chimiques, sont en realite des accumulations de spo¬ 
res formees par des vibrions, et si leur developpement est favorise par 
Thumidite. 

En nourrissant les vers avec des feuilles saupoudrees de poussiere de 
papillons riches en spores, on ne provoqua pas Panomalie. Da recolte en 
cocons, fut sensiblement egale a celle du groupe de controle, mais ce der¬ 
nier donna des papillons ayant une plus grande longevite. 

D’apres les recherches de PA., les accumulations de spores peuvent 
avoir deux origines. Ou bien le papillon est sorti du cocon envahi par les 
micro-organismes dans tous ses tissus, ou bien il a trouve des conditions fa- 
vorables pour son developpement exceptionnel en presence de la grande 
humidite du milieu (aerage insuffisant des locaux de conservation des 
cellules); il est a no ter que ces deux conditions sont plus favo rabies pour les 
graines. 

On peut en conclure que si, dans une partie de cellules, on ne rencontre 
que quelques papillons avec les anomalies ci-dessus mentionnees, le fait est 
negligeable ; si au contraire le pourcentage de papillons avec des accumula¬ 
tions de spores est eleve, cela signifie que le symptome est peu favorable 
pour les graines produites, bien qu'il puisse donner des resultats pleine* 
ment satisfaisants dans des elevages petits et actifs. F. D. 

085 - Sur la valeur du cinquieme quartier en boucherie. — Dechambre p. et degois E. divers 
dans Revue de Zooiechnie , n° 7, p. 634-645. Paris, 15 avr. 1922. 

lye poids d'un animal abattu est constitue par les 4 quartiers de 
viande. Tout ce qui en dehors de cette viande nette, a quelque valeur: 
t€te, visc&res, glandes, graisse, peau, constitue le cinqui&me quartier. 

Il est de tradition dans la boucherie que le produit du cinquieme quar¬ 
tier diminue sensiblement le prix d’achat de la livre de viande. Depuis 
la guerre, les evaluations de bouchers soucieux d’etablir leurs prix en 
faisaient osciller la valeur autour de 50 centimes par livre de viande nette. 

Il a paru interessant a V A. de rechercher quel changement les cireonstan- 
ces ont pu faire subir a cette evaluation. A la boucherie du Perray, de¬ 
pendant du centre zootechnique de Vaulx-de-Cemay, de nombreuses 
pesees de toutes les parties des animaux abattus ont permis de recueil- 
lir assez de donnees pour qu’on puisse repondre a cette question avec une 
suffisante approximation. Pour etablir des prix, il faut d'abord connaitre 
aussi exactement que possible le poids des difierents abats. Dans ce but, 
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rA. a reuni les resultats des pesees de 82 bovins, de races, d’ages et de 
sexes differents, confronts les chiffres obtenus et forme des moyennes 
auxquelles peuvent §tre appliques les prix aujourd'hui pratiques. En 
regard des chiffres du centre Zootechnique, l'A. a place, a titre de controle 
un certain liombre de resultats publics par Cornevin, Lawes et Gilbert 
et Wolff. Ee poids des abats est exprime par un pourcentage rapporte au 
poids vif de V animal au moment de Tabatage. E’A. a examine successi- 
vement: les pieds, la langue, les joues, la cervelle, le coeur, le foie, le 
tube digestif, la peau, le suif. Ea liste suivante recapitule les resultats: 


pieds . . 

1 % 

prix du kilogramme: 

1 

fr 

langue . 

o ,4 % 

» 

» 

» 

9 , 5 o 

» 

cervelle . 

1 livre 

» 

» 

» 

8,00 

» 

joues . . 

i ,5 % 

» 

» 

» 

3,oo 

» 

coeur . . 

o ,4 % 

» 

» 

» 

5,oo 

» 

foie . . 

1,2 % 

» 

» 

» 

5,00 

» 

tripes . . 

3,5 % 

» 

» 

» 

2,50 

» 

boyaux . 

1 % 

» 

» 

» 

— 


peau . ♦ 

7,5 % 

» 

» 

» 

2,90 

» 

suif . . 

■ 5,4 % 

» 

» 

» 

1,30 

» 


Ees poids etablis pour chacun des abats etant adniis il sufhra de 
leur appliquer les prix de details pratiques dans chaque region pour 
obtenir la valeur du cinquieme quartier. Si nous considerons un rende- 
ment de 50 %, le prix total de vente des abats est a reporter sur 1000 li- 
vres de viande. Nous avons ainsi 0,56 representant la diminution que le 
cinquieme quartier fait subir au prix d’achai d’une livre de viande nette. 
Ce cbiffre augmente si Tanimal ne rend pas 50 %, il diminue si le ren- 
dement est superieux a 50 %. Des resultats obtenus on peut conclure 
que le produit argent du 5 e quartier fait baisser regulierement de plus 
d'un franc le prix du kilogramme de viande nette achetee sur pied. 

f: S. 
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9S6 - Un nouveau SOO de charrue. — Clarou Cn. dans Revue A <Mco\e de l’A frique du Nord , 
2c® annee, tt° 155, p. 46V 01 , fig. 1. Alger, 21 juill. 1922. 

Pour assurer une penetration parfaite et faciliter Tattaque des ter- 
res seches parlesoc, M. de Coninck a eu 1 'idee de disposer non pas un seul 
carrelet, mais plusieurs pointes biseautees reparties sur la largeur du soc. 

Sur le tranchant sont fixees trois pointes : une formant carrelet, 
une a r autre extremite, la troisieme au milieu du tranchant. Ces trois 
pointes tendent a piquer dans le sol et assurent la section horizontale de 
la bande de terre retournee en suite par le versoir. Ea portion de soc com¬ 
prise entre deux pointes n'est pas affutee, 

E’A. a essaye le soc monte sur brabant double ; Taut re corps dubra- 
bant portait un soc ordinaire, Ees pointes assuraient une bien meilleure 
penetration et necessitaient un moindre effort de traction. Le soc «De 
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Coninck », petit se monter sur n’importe quel corps de charrue. II sem- 
ble specialement interessant pour les forts modeles destines a /execution 
de gros labours, comme les brabants. F. S. 

fiCONOMIE RURAIvE 

9S7 - Recherches de la production des grandes et petites fermes en Suede. — hoijer 
E. dans Recherches de la production des grandes et petites fermes en Suede, p. 1-16 
Stockholm, 1919 (i). 

I/A. classifie les exploitations agricoles en 4 categories: 

1) fermes a3*ant au maximum 2 hectares de culture 

2) » de 2 a 10 hectares de culture 

3) » » 10 a 50 » » » 

4) » plus de 50 » » » 

II rappelle tout d'abord la diificulte qu’il ya a determiner /influence 
d’un seul facteur — dans ce cas-ci la grandeur de la ferine — sur]e- rende- 
ment de la terre. Dans cet ouvrage les recherches ont ete limitee ala 
production quantitative des terres. 

Apres avoir expose sa methode de travail, FA. choisit dans diverses 
parties de la Suede, certains districts ayant un caractere homogene. 
Ces districts, traites chacun a part, sont les suivants : 1) la plaine dans 
le gouvernement de Malmohus ; 2) la plaine de Kristianstad ; 3) le Haut 
pays de la Suede du Sud ; 4) la plaine de Vastergotland ; 5) la plaine d’Os- 
tergotland ; 6) la vallee du lac de Malaren. Pour chacune de ces regions 
FA. etudie rimportance qu’elle presente au point de vue agricole, le cli- 
mat, la duree de la periode de vegetation, la quantite de precipitations 
atmospheriques, la nature du sol, le pourcentage de la stiperfi.de des ter¬ 
rains cultives, le mode de culture, Fetat des drainages, les facilites de com¬ 
munication et le pourcentage de la population qui s’adonne a Fagricul- 
ture. II etablit egalenient, pour chaque categorie de ferme, Fintensite 
de la culture, le rendement de la recolte et Je developpement de Felevage. 
Trois tableaux grapliiques illustrent ces dernieres donnees. 

I/A. insiste sur le fait singulier qt/ati point de vue du rendement 
des recoltes, les grandes exploitations sont bien superieures aux autres, 
bien que 1’index de Pin ten site de la culture soit inferieur. Cela est du au 
fait que les chiffres pour /intensity ne represented pas Fintensite totale 
mais uniquement Fintensite du travail. Cette deraiere est toujours plus 
elevee chez les petites exploitations, tandis que Fintensite de Fentreprise 
est superieure chez les grandes exploitations. Si Fon possedait des chiff- 
fres sur Fintensite totale, il y aurait probablement un changement en 
faveur des grandes exploitations; et les chiffres de Fintensite correspon- 
draient a ceux du rendement de la recolte. 

Conclusions. — II n’y a ancune superficie d’exploitation qui soit la 
plus avantageuse a tous les points de vue. Dans les regions les plus favo- 


(1) D’apres un rapport fait par A. Eekander et presents par 1 ’Academie d’Agriculture 
de Su£de. 





1224 


&CONOMIE RURAEE — CENOUOGIE 


rabies a l’agriculture et ou celle-ci est tres developpee, les grandes ex¬ 
ploitations sont superieures. Au point de vue de Temploi de la recolte 
et de son rendement en valeur nutritive, cette superiority des grandes 
exploitations augmente encore. Toutefois les grandes exploitations sont 
plus sensibles que les petites et moyennes exploitations a un change- 
ment dans la situation econo mique generate. 

Au contraire, dans une region moins favorisee par la nature, les pe¬ 
tites et les moyennes exploitations peuvent faire concurrence aux grandes. 
Cependant la superiority des petites et des moyennes exploitations li'est 
que relative. Celles-ci ne peuvent pas intensifier Tagriculture et utiliser 
les progres de la technique dans la uterne mesure que peuvent le faire des 
exploitations analogues situees dans des regions plus favorisees ou les 
grandes exploitations servent d’exemple. F. S. 


»ES FRODOITS 
4 V&Ga&mVX 


INDUSTRIES AGRICOLES 

988 -* Composition de raisins, mofits et vins buigares, — dimitbgff chr. daub 

Cnuamuc ua seMedeACKiime uawunamv.iHii unGmu>m//nm 0 r huuidaduH .in 
npupodouayuHii u cmonaunm mcAedsaHiU! m 06. mem nut ua secede. iuctno. 
(Revue des Instituts de Recherches agronotmques en Bulgaria), an. XI, n° 3-4, p. 137-163 
(resume en fran^ais p. 164-166). Sofia, 1922. 

L’A. passe en revue l’itnportance de la viticulture en Bulgarie, la 
question de la diffusion du philloxera et la necessity de reconstituer, 
egatement en Bulgarie, les vignobles avec des souches americaines, les 
processus physiologiques de la maturation du raisin et les modifications 
chimiques qui Taccompagnent. Enfin, il decrit dans 4 tableaux : 1) les 
analyses de quelques varietes de raisin de la vendange 1911 des environs 
de Pleven (Ecole de viticulture et Station de viticulture et d’oenologie) ; 
2) 55 differents echantillons de raisins de la meme, recolte fournis par les 
viticulteurs; 3) no echantillons de mouts; 4) des analyses completes de 
27 vins blancs et de 63 vins rouges de differentes provinces de la Bulgarie. 

Les moyennes gene rales, les minima et les maxima sont : 

Tableau I cr : Grains: 91,7—84,9—96,8%; rafles : 6,9—3,2 —15,1 % 
mout: 72,9—55,9—8x,2 %; marc : 20,9—13,4—29,5—peau du grain de 
raisin : 18,6—10,2—26,9 % ; pepins : 2,3 —1,1—4,8 % ; sucre dans le 
mout: 13,4—10,6—15,6 % ; acidite : 0,45—0,30—0,70 % ; extrait sec : 
5,15-3,81-7,98 %. 

Tableau II: mout: 774-^5,5—36,5 % ; marc : 22,8—14,9—31,5 % ; 
peau du grain de raisin : 20,3—11,3—32,5 % ; pepins : 2,5—1,2—5,9 % ; 
sucre : 14,6—11,9—18,0 % ; acidite : 0,49—0,32—0,80 %. 

Les moyennes gene rales du tableau III sont: sucre : 16,79 % i 
site : 1,0791 ; acidite % (exprimee en acide tartrique) : 0,7980 

Celles du tableau IV sont : pour les vins blancs ; densite : 0,9903 ; 
alcool: 10,00 % ; extrait: 1,9029 ; acidite totale : 0,5818 ; acidite vola¬ 
tile : 0,1662; acidite fixe: 0,3714; tanin : 0,0084; sucre: 0,4719; gly¬ 
cerine : 0,6042 ; cendres : 0,1691 ; phosphates (P 2 0 5 ) : 0,0181 ; sulfates 
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(SO 3 ) : 0,0147 ; sulfate de potasse : 0,0319 ; alcalinite des cendres (solu¬ 
tion decinormale dehydrates de sotjde) : 13,75 ; pour les vins rouges : 
respectivement 0,9942—8,14—2,1750—0,7610—0,1665—0,5529—0,0474 ; 
quantites miuima: 0,5006—0,2191—0,0210—0,0281—0,0612—15,03. 

F. D. 

989 - Les Agues employees comme matiere premiere pour Pobteutiop de 1’aleool 
etCOmme aliment dU betail. — Benavet J. dans Agricultural. Va, ti° 13, p. 354- 
336. Barcelona, 5 juill. 1022. 

Un des produits employes pour la fabrication de Talcool est le fruit 
provenant du figuier Ficus carica. 

La quantite de fruits que produit un figuier est considerable ; dans 
la province de Murcie, chaque figuier produit plus de 150 kg de fruits 
secs. D'apres l’ingenieur Bayer, dans les terrains de qualite moyenne, 
on obtient 50 kg de fruits secs par arbre et 4500 kg par ha. 

Le rendement pratique des figues mures en alcool est presqu’egal a 
celui des prunes : 100 kg de figues seches donnent de 18 a 20 kg d'alcool 
a 90 0 , soit 30 a 33 litres d'alcool a 54 0 . Le rendement alcoolique d'un ha 
de cette culture est de 800 a 900 litres d’alcool, a 90°. 

Pour Tobtention de Talcool, on peut faire-usage soit de fruits frais, 
soit de fruits secs. Dans le premier cas, on fait la cueillette quand les 
figues sont mures ; on les presse dans des ecraseurs a cylindres, on ajoute 
de Teau tiede a la masse a fermenter, bien qu'il soit preferable d'extraire 
le jus par maceration ; on veillera particulierement a ce que la densite 
du mout ne soit pas inferieure a 5 0 B. Enfin, on ferme la cuve ou se fait 
la fermentation en veillant a ce que la temperature se maintienne d’une 
fagon constante a 20° C. Quand la fermentation a pris fin, on extrait le 
liquide fermente et on laisse la cuve ouverte pendant 10 a 12 jours en 
we d'obtenir des produits plus homogenes et parfaits. 

Dans le cas 011 Ton fait usage de fruits secs, on les laisse macerer 
dans de l'eati ayant une temperature de 50 a 6o°. Deux jours apres, on 
les traite comme indique ci-haut. 

Valeur nutritive de la figue avant qa’elle ne soit fermeniee . — 
D'apres les analyses pratiquees par M. Raventos (Barcelone), la figue 
contient: 4,3 % de proteine ; 0,3 % de graisse ; 71,2 % de sucres ; 
3047 calories, alors que Tanalyse du froment donne : 10,7 % de proteine ; 
1,1 % de graisse; 74,7 % de sucres et 3519 calories, ce qui expliqtte que 
les pores gaves avec cet aliment s'engraissent parfaitement bien et en 
tres peu de temps. 

Valeur nutritive de la figue apres la fermentation . — D’apres 
Panalyse effectuee au Laboratoire du Service de FAgriculture de 
la Catalogue sur des echantillons provenant de Majorque, les residus 
de la fermentation contiennent: 85,71 % d'humidite a une tempe¬ 
rature de 160 0 ; 1,08 % de cendres; 1,75 % de matieres proteiques; 
0,27 % de matieres grasses ; 3,37 % de cellulose ; 7,82 % de matieres 
extractives non azotees. 13 s’ensuit qu'apres la fermentation, les figues 
constituent un bon aliment pour le betail; elles conviennent k l'engrais- 
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sement des taureaux el surtout des vaches, bien qu’elles ne soient pas re- 
commandables pour ces dernieres s’il s'agit de leur faire produire du 
lait. E. C. 


990 - L’alcooi de sulfite, — Du Boistessfxik II. (Profess eur a I’liistilut Cliimique de 
Rouen) dans Lc Momteur Scientifique Quesnevillc , ser. V, v. r 2, n° 062, p. <>7-105. 
Paris, mai 1922. 

Dans le procede au bisulfite de calcium pour la production de la cel¬ 
lulose, le bois decortique et reduit en fragments, est mis dans un diges- 
teur (autoclave) et cult a la vapeur ; on y ajoute de la lessive au bisulfite 
de calcium, et on le garde a la temperature de 125-140° pendant 15 011 
20 heures. Au fur et a mesure que la digestion progresse, la lessive prend 
une couleur foncee due aux substances organiques, parmi lesquelles cer- 
tains sucres, dont la fermentation peut produire de l'alcool. O11 l’appelle 
alcool de sulfite (sulfit spirit) pour en rappeler Torigine. 

Da production de la cellulose par le procede au bisulfite depasse au * 
jourd’hui 2 millions de tonnes ; on pourrait done avoir une production 
correspondante d’alcool, calcule comme absolu, de 1 million d'hectoli- 
tres environ. 

Presque au meme mojment MM. Wallin et Ekslrom, deux ingenieurs 
scandinaves, prirent le brevet pour le premier procede industriel de pro¬ 
duction d'alcool de sulfite, procede qui est encore maintenant le plus 
employe. Da Suede devint le berceau de la nouvelle industrie qui prit 
rapidement un grand essor: de 1909 a 1920 la production d’alcool de sul¬ 
fite passa de 19 ooo m litres a 20 000 000 de litres. Aujourd’hui 22 etablis- 
sements le produisent dans ce pays ; 2 autres fabriques existent en Nor- 
vege ; en Allemagne I’industrie de Talcool de sulfite fut imposeeparle 
Gouvemement pendant la guerre ; aux fitats-Unis et au Canada on envi¬ 
sage la possibility de son introduction. En France il n'y a encore rien de 
fait; il y a cependant une production de 60 000 tonnes de cellulose au 
sulfite, a laquelle pourrait corresponds une production de 24000 hec¬ 
tolitres d'alcool a ioo° ; on y importe en outre 200 000 tonnes de pate de 
cellulose qu’on pourrait produire, avec avantage, sur place, ainsi que 
l J a montre M. Bielet, avec du bois importe, et cela d’autaut mieux, si 
Ton procedait en meme temps a la production secondaire d'alcool. 

Da quantite d’alcool ainsi obtenue serait modeste par egard a la quan¬ 
tity necessaire (elle representerait a peine 4 % de la production totale 
francaise) mais elle ne serait pas a dedaigner. 

D’A. examine le cote technique du probleme. Il montre que les sucres 
des lessives residuelles de la production de la cellulose provieniient en 
petite partie de la cellulose, et dans la phis grande partie ils proviennent 
des gommes ; qu'ils varient avec la qualite des bois (glycose et mannose 
pour les gymnospermes, glycose et xylose pour les angiospermes) ; que 
Ton obtient la production maxima en faisant digerer le bois pendant 
15 heures a 128-138° (a 4 atmospheres environ). Il decrit les differentes 
methodes industrielles qui peuvent etre rapportees aux deux procedes 
suivants : la methode suedoise qui a deja fait ses preuves, et la methode 




DISTIEEERIE — BRASSERIE — MEUNERIE — INDUSTRIES DIVERSES 1227 


americaine qui est encore a Pessai. Dans la premiere Panhydride sulfureux 
qui accompagne toujours le sulfite et qui emp£che la fermentation alcoo- 
lique, est neutralise par la chaux eteinte qui est eliminee ensuite par 
decantation : c'est la methode de Waeein et Ekstrom ; line variante, 
introduite par Landmark, consiste dans l’addition de petit-lait qui dis¬ 
pense de la necessite d'acclimater les microorganismes de la fermenta¬ 
tion. Dans la seconde methode Panhydride sulfureux est elimine par 
l’ebullition et par le vide (Mackee) ou bien par un courant d’air (Mar- 
chand) ; il est bon de remarquer que Pebullition seule n’est pas suffisante 
car si elle eloigne Panhydride sulfureux present, elle en produit aussi par 
decomposition partielle du sulfite. 

L’alcool produit a ete examine chimiquement avec des resultats dif- 
ferents ; d'apres une analyse de Morver, en 1912, il serait plus pur que 
celui fait de grains; mais von Scheee fit des objections et donna une ana¬ 
lyse tres precise, de laquelle il appert que cet alcool contient une quantite 
sensibles d’impuretes, par exemple 3,4 % d’alcool methylique. Depuis 
lors les methodes de production ont ete perfectionnees et PA. est au- 
jourd’hui en mesure de foumir des analyses comparatives d’alcool de 
pomme de terre, d'alcool de grains et d'alcool de sulfite prouvant la su¬ 
periority remarquable de ce dernier qui peut, desormais, etre employe 
pour confectionner les boissons alcooliques. 

Pour une production economique les grandes installations capables 
de foumir 30 000 tonnes de pate de cellulose par an sont a conseiller , 
mais des installations plus modestes, de 10 000 a 12 000 tonnes, telles 
qu’elles existent en France, peuvent aussi £tre avantageuses. L. V. 

991 - Lss orges nord-afrieaines et le maltage. — Voir n° 952 de ce Bulletin. 

992 - Valeur des Bles Saskatchewan pour la mouture et la boulangerie. — Voir 

n° 948 de ce Bulletin. 

993 - Dsssication des fruits. — Cruess V. W. et Christie A. W. (College of Agriculture, 

Agricultural Experiment Station, Berkeley, Califomie) dans University 01 California 

Publications , Bulletin n. 330, p 47 - 7 “, - fig- Berkeley, sept. 1921. 

Les AA. ont ete amenes a ces recherches en raison du considerable 
developpement que la fructiculture a pris en Califomie, ou Pin dust lie des 
fruits secs est deja tres fiorissante, mais elle devra encore en augmenter le 
developpement pour suffire aux besoins de P immense production de ses 
jar dins fmitiers dont plusieurs sont a peine crees. 

Au debut de cette industrie, qui date d’il y a environ une trentaine 
d’annees, les fmits etaient desseches a la chaleur artificielle ; ensuite on 
les dessecha au soleil. Les fruits ainsi prepares ont atteint une renommee 
extraordinaire et il sera a present difficile de les remplacer par des fruits 
desseches artificiellement, mais il ne sera pas difficile de conquerir de nou- 
veaux marches. 

Par fruits desseches, les A A. entendent les fruits desseches par des 
moyens artificiels qui en alterent le moins possible les qualites physiques 
et organoleptiques ; par ex. au moyen de courants d'air, de creosote, de 
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temperature peu elevee. Ces fruits possedent les monies qualites que ceux 
desseches au soleil; ils leur sont parfois superieurs, ce qui est le cas du rai¬ 
sin, Les avantages de la dessication par rapport au dessechement au so¬ 
leil sont: Tope ration est moins encombrante et plus rapide ; elle pent 
s’effectuer meme a del ouvert et par un temps pluvieux, tandis que les 
fruits desseches a Fair se gatent fadlement; elle foumit un produit plus 
sain qui permettra d’en reconnaitre plus facilement les qualites et even- 
tuellement les defauts. 

Grace a un fonds vote par Tetat de Califomie, et grace au concouis 
de beaucoup de maisons, les AA. ont execute de tres nombreuses experien¬ 
ces en grand. Ils ont fait usage dune machine qui associe Taction de Tair 
mis en mouvement a celle d’une temperature moderee (air-blast tunnel 
dehydrater) ; cette machine etait cependant relativement petite, ce qui 
a augmente les frais unitaires en imprimant au courant d'air une grande 
vitesse (150 a 300 m. a la seconde) et en faisant usage d’une temperature 
assez elevee (99 0 c. environ au commencement et 77 0 c. environ a la fin). 
Le dessechement est tres rapide, m&me en chargeant beaucoup la machine ; 
mais les temperatures trop elevees prejudicient le produit. Les diverse? 
especes de fruits tollerent des temperatures maximum variables. 

Dans certains cas, les AA. ont eu recours au pelage chimique obtenu 
en immergeant les fruits dans une lessive bouillante et puis en les ringant 
dans Teau froide, eventuellement en les frottant. Pour les pdches, ils ont 
employe une immersion de trente secondes dans une lessive de 5 % ; pour 
les poires, il fut necessaire d elever la concentration de la lessive a 10 % 
et la duree d’immersion varia de 20 a 4 6 minutes selon la durete delapeau. 

Les fruits ainsi peles exigeaient une sulfuration moins prolongee, des- 
sechaient plus rapidement et donnaient un produit plus attrayant, mais 
ils tachaient le bois. 

Dans bien des cas les AA. ont trouve utile de se servir de la sulfuration 
d’une duree variable d’apres les conditions diverses d’experience, la sul¬ 
furation corrode les toiles a sac metallique, a cause de 1’acide sulfureux 
qui en derive, les fruits prennent une couleur et un gout desagreable, mais 
on remedie a ces inconvenients en posant les fruits sur des traverses en 
bois. 

Les principaux resultats des recherches executees par les AA. sont 
consignes dans le tableau ci-joint, Les AA. s’occupent d’autres recherches 
qu’ils communiqueront prochainement. L. V, 

994 ~ Lss aeides-amines eooteniis dans le lait de vache. — iiijikata J. dans The jour¬ 
nal of Bioloqicil Chemistry, v. U, n° 1, p. 165-170. Baltimore, 1922. 

On sait qu’une petite partie de Tazote total contenu dans le lait de 
vache n est pas fortnee de proteine. On a jusqu’a present identifie que 
Turee, Tacide urique, Thyposcoutine, la guanine, Tadenine, etc... comme 
constituant cette fraction ; TA. (en recourant a une technique qui serait 
trop longue a decrire ici) a ajoute aux substances ci-dessus mentionnees, 
les acides-amines suivants : lisine, arginine et istidine. Probablement 
que les acides-mono-amines entrent aussi dans la constitution physiolo- 
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giqtie du lait de vache, mais a ce propos VA. croit que d’ulterie tires recher- 
ches sont encore necessaires. 

E. F. 


995 - Composition du frontage a limitation du peeorino roniano- pascutti 

clans Annah delVIstitiUn sfrerimenlale di Casciiicio in Lodi , fasc. n° 3, pas. uc-iij, 
I/Odi, 1922. 

^'exportation considerable de fro mage «peeorino roniano » (fait 
dans le Latium avec le lait de brebis) provoqtia limitation de la fabrica¬ 
tion de celui-ci d’abord en Sardaigne et dans V Italic meridionale, ou il 
est prepare egalement avec le lait de brebis, et ensuite dans l'ltalie du 
nord ou, a defaut de lait de brebis, on eut recours a celui de vache. Pour 
donner a ce fro mage les caracteristiques commerciales et organoleptiques 
que presente celui fabrique avec, le lait de brebis, il ne suffit pas d'appli- 
quer la meme technique. 

Neanmoins, en se servant de la pate de presure d’agneau, delayee 
dans la quail tit e voulue de serum de lait de brebis, et qu’on a fait venir 
expres de la campagne romaine, on obtient un produit qui apres 6 mois 
de maturation prend tin leger parfum de « peeorino » authentique, et ce 
parfmn augmente par tme maturation ulterieure. Du reste ce frotnage 
a limitation du «peeorino » a des qualites speciales (pate dime saveur 
plus delicate) ; il constitue un type a part, avec sa propre clientele, qui 
le prefere au «peeorino » authentique, a .saveur plus penetrante. 

Il n ’est pas tres difficile de distinguer, rien qu'a la saveur, le «peco- 
rino » authentique de son succedane ; toutefois TA. a sou mis ce dernier 
a une etude chimique approfondie, pour servir de base a son identification. 

L’analyse chimique du pseudo-fro mage « peeorino » a donne les pour- 
centages suivants: eau 31,50 — graisses 26,60 — matiere:# azotees 30,51 
— cendres 11,39. ^'analyse du degre de fermentation donna : azote total, 
5,010 % — azote soluble 1,275 % — azote d’albuminose 0,225 % — azote 
de peptones 0,289 % ~~ azote amidique 0,306 % — azote ammoniacal 
0,017 %* Ee « peeorino » romain se differencie de ses imitatibns particulie- 
rement pour la proportion plus elevee de graisses et d’ammonia que; et, 
en effet, d'apres les analyses de Sartori, il contient de 0,117 a 0,157 % 
d'ammoniaque et de 41 a 45 % de graisses dans la matiere seche (1). 

F. D. 


(1) Voir: G. Sirtori. Caseiiicio , vol. 1, Cliimica, p 254-1902. (A r d. I’A.) 





MALADIES DES PLANTES 


MALADIES NON PARASITAIRES ET MALADIES 
D’ORIGINE INDETERMINEE 

996 - Recherehes sur L* “ ineappucciamsnto ” du trefie des pres (1). — Manzoot i, , 

dans Le Staziom sbenmcmah o»raue it alia no, v I v V, fasc. 4-6, p. 136-144, 2 pi. 

Modene, 1022. 

Au printemps 1920, dans une parcelle de Trifolium pratense du do- 
maine de PEcole de Viticulture et d’Oenologie de Conegliano (prov. de 
Trevise) quelqties plantes de la Eegumineuse furent atteintes par 1 \( in- 
cappucciamersto » typique. 

E’appareil radical de ces plantes etait completement exempt d’at- 
taques, anciennes on re cent es, d’insectes ou d'autres animaux. 

D’une fagon const ante, au contraire, soit a proximite du collet soit 
beaucoup plus au-dessous les vaisseaux ligneux etaient obstrues par des 
masses de couleur brune, quelquefois presque roires, dont quelques unes 
au lieu d'etre homogenes, limpides et presque transparent^; etaient denses, 
opaques et finement granulee? faisant penser a une zooglee. Celle-ci, exa¬ 
minee plus attentivement, etait constitute par des Bacteries pas encore 
identifiees, de forme generalement allongee, quelquefois elliptiques, sou- 
vent reunies deux a deux, longues de 1 a 2 p, larges de op, 5 ou un peti plus 
Elies furent isolees, cultivees et inoculees sur de jeunes plantes saines. 

On peut supposer que les Bacteries penetrent dans les tissus de la 
plante hote a travers des blessures meme tres petifces, cicatrisees comple¬ 
tement ensuite. 

Ea bacteriose des racines observee chez les plantes de trefie atteintes 
d’« incappucciamento a n’est pas surement la cause de cette demiere nia- 
ladie, du moins cela n’est pas demontre et on ne peut afiirmer avec cer¬ 
titude que la forme bacterienne isolee soit oui ou non l'agent specifique 
de cette bacteriose. - G> T. 


MAEADIES PARASITAIRES 

(BACTERIES, CHAMPIGNONS ET AUTRES CRYPTOGAMES) 

997 - Contribution a la flore myeologique de ITtalie meridionale. parisi r., dans 
Biillettino ddVOrto hotanico della R. Universitd di Napoli, t. VII, p. 37-66. Naples, 1922. 
Eiste de 205 especes appartenant a la flore myeologique de ITtalie 
meridionale, redigee a Taide d'un important materiel conserve au Jardin 


(1) Voir B. fevr. 1914, u° 1S1 ; B, dec. 191 }., n° 11S1 ; B. ao&t 1913, n° S3S. (A T . d . R.) 
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botanique de Naples ou recueilli par TA. a Naples et dans la province 
de Caserte. 

Parmi les especes emimerees — 011 figurent de nombreux Micro- 
mycetes parasites de plantes cultivees on simplement utiles — deux 
sont decrites coxnme etant nouvelles pour la science ( Didyntosphaeria Eu¬ 
phorbias et Diplodia ilicina)et soixante-et-onze n avaient pas encore ete 
signalees dans le Midi de Tltalie. G. T. 

998 - Bacterium tumefaciens et Bad, beticolum en rapport avec le 
terrain. -— Voir n° 015 de ce Bulletin, 

999 - ClavJceps purpurea sur Favoine, en Algeria. — dlcelliep l., dans Bulle¬ 
tin de la Societe d'Histoire Naturelle dc VAlrique dn Nurd, t. XIII, n° <t> P- 98-99. 
Alger. 1922. 

Ciaviceps purpurea se developpe en Algerie sur de nombreuscs Gra- 
minees spontanees ( Ampelodesmos , Festuca , Lolium, etc.). 

Parmi les Graminees cultivees la seule atteinte, jusqu’a present, a 
ce qu’il semble, est 1 J avoir e. Depuis 1886, annee pendant la quelle 
r« ergot )> fut surtout constate dans les avoines provenant de la vallee 
de la MekerTa, il a ete observe dans differentes regions de 1 * Algerie. L'A. 
Ta retrouve soit dans des echantillons d'avoine parvenus a la Station de 
sentences de Maison-Carree, soit sur place, dans les avoines non moissonnees, 
aux environs de Bel-Abbes (1907-1908), dans le Sahel d’Alger (1907-1908), 
dans la vallee du Cheliff (1920-1921) et dans le departement de Constan¬ 
tine (1908 — 1920 — 1921). 

Bn Algerie, Cl. purpurea , se developpe sur plusieurs especes d'Avena, 
cependant il est plus frequent sur l’avoine rouge d’Afrique, variete d y A. 
algeriensis Trab., qui est la plus repandue. 

On pent le trouver aussi sur P avoir e noire d* Algerie (autre variete 
d’A. algeriensis) dans les departements de Constantine et d’Oran ; dans 
ce dernier le champignon a ete observe sur l’avoine grise et sur Pavoine 
blanche (varietes d’A. saliva B.); a Bel-Abbes on Pa signale .sur A. fatua 
B. var. glabrescens Coss. 

B'« ergot» d’avoine peut £tre emplove comme ceiui du seigle (1). 

G. T. 

1000 - Observations ulterieures sur la “ carie de ia tomato 12). — Ciferiu r., dans 

Le Stasiom sperimentali a%rarie itahane , v. LV, fasc. 4-6, p. 145-1G2. Mfod&ne, 1922 

Des observations ulterieures sur la maladie rencontree en 1921 pres 
d’Alba (prov. de Cuneo) et decrite sous le nom de « carie » de la tomate 
ont conduit PA. a conclure que la Spherioidee Phoma Ferrarisii Ciferri, 
determine dans le fruit vert de la Solanee une forme tvpique de « carie 
seche » qui le vide completement. 

^'intervention de Bacillus mesentericus par la suite fait que la ma¬ 
ladie prend une forme tout a fait differente de la forme tvpique; pour la 
distinguer PA. a appele la seconde «carie humide ». 


(1) Voit B . mai-juin 1922, n° 550. (A r . d. R.) 

(2) Voir B> oct. 1921, n° 1065. (A*. d. R.) 
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La Mucedinee, trouvee deja sur les fruits de tomate atteints par la 
Spherioidee et designee au debut comme Ramularia sp., a ete maintenant 
specifiquement identifiee. L’A. la decrit ici sous le nom de Ram. Ferrarisii 
11. sp. Les donnees qu'il a a sa disposition ne lui permettent pas d'affirmer 
avec certitude ^existence supposes de rapports metagenetiques entre la 
Mucedinee et Ph. Ferrarisii. 

Pour empecher la diffusion de rinfection on conseille la destruction 
des fruits tnalades. 

G. T. 

iooi - Ganoderma sessile , Polyporee nuisible aux arbres fruitiers et aux 
essences forestieres, dans r Argentine. — girolaC.-d., dans BoieMn del Ministerio 
de Agricnltura de la Nation, 2 p., 2 pi. Buenos-Avres, 192 2. 

Ganoderma sessile Murrill toutenn’etant pas, parait-il, tres repandu 
dans rArgentine, attaque neanmoins plusieurs arbres fruitiers et forestiers 
en causant parfois des dommages considerables. L^fec^ 011 se propage 
soit au moyen du mycelium qui, dans le terrain, passe des racinesendom- 
magees aux racines saines, soit au moyen des spores tombees sur les bles- 
sures ou sur des lesions des racines superficielles ou de la portion infe- 
rieure de la tige. 

Dans une ift§me plantation cette Polyporee a ete observee sur Prunus 
Armeniaca, P. domestica, Pyrus communis , Ficus Carica , Punica Granatum, 
Robinia Pseudacacia , Gourliea decorticans, Casuarina stricta , Eucalyptus 
Globulus , Tipuana Tipa, etc. 

Quant aux moyens de lutte il faut d'abord eviter dans un terrain 
encore indemne Tintroduction soit de plantes ou de racines atteintes du 
champignon, soit de la terre, du fmnier ou des residus infectes par le myce¬ 
lium ; il faut isoler lei plantes qui sont soup9onnees malades, extirper 
avec toutes leurs racines les plantes tres attaquees et les bruler ; il 
faudra recueillir avec soin les fructifications du champignon et les bru¬ 
ler aussi; on coupera les organes infectes de la plante h6te et on 
enduira de goudron chaud pur ou melange a de la resine, la surface de la 
coupure. On pourra aussi desinfecter par la formaline a 5 % 0j par I’acide 
sulfurique, etc. Il faut eviter avec soin les blessures ou les lesions des ra¬ 
cines superficielles ou au voisinage du collet de la plante. Les instruments 
de taille qui ont ete en contact avec les tiges, les branches ou les racines 
malades devront etre soigneusement desinfectes avant de s’en servir 
pour couper des organes sains. 

En executant des nouvelles plantations il faut eviter remploi du fil¬ 
mier, et il faut aussi eviter avec soin les lesions et blessures des jeunes 
plantes; si I'on a quelque doute sur 1'existence de l’infection il faut traiter 
les racines par une solution de sublime corrosif a 1 % 0 ou de formaline a 
5 % 0 . Les echalas de soutien des jeunes plantes seront desinfectes par le fla m- 
bage ou par Timmersion dans une solution de sulfate de cuivre ou de forma¬ 
line a 5 % 0 ou bien Ton enduira de goudron chaud Textremite de l’echalas 
qui doit §tre enfoncee dans le sol. Dans les endroits o& des plantes, at¬ 
taquees par le champignon, ont seehe, il ne faut proceder a de nouvelles 
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implantations qu'apres trois ans revolus. II faut eviter le sejour des 
eaux au voisinage du collet de la plante : l’humidite favorise le deve- 
loppement et la propagation dn parasite. 

G. T. 

1002 - Microstroma Tonellianum, Mucedinee parasite du prunier, dans les 

Marches* — CifeRRI R., (Jans Ri vista di PatolovMi vewtole, a. XII, u 0fi 5-6, p. 59-64. 

Pavie, icr aout 1022. 

On decrit dans ce travail une alteration des feuilles du prunier (var. 
« Luther Burbank ») observee a Mace rata et caracterisee par la presence, 
stir la face sttperieure, de tachesirregulieres, blanchatres auxquelles corres¬ 
pondent, sur la face infcrieure, des pustules tres menues, ponctiformes, 
presque cireuses et blanchatres, parsemees ou confluentes. 

I/examen microscopique a fait attribuer cette alteration k la Muce¬ 
dinee Microstroma Tonellianum Ferr. qui, a l'origine, a ete decrite comme 
un hote tres rare des feuilles du Prunus domestica a Valsalice (Turin) ou 
elleaete recueillie en juillet 1912. 

II est avantageux de recueillir et de bruler les feuilles infectees. Ce 
sont les irrorations avec la bouillie bordelaise qui pourraient surtout £tre 
utiles comme moyen de lutte preventif. 

G. T. 


PHANfiROGAMHS PARASITES ET MAUVAISES HERBES 

1003 - Sur la diffusion de Panicum phyllopagon et P. erectum dans les 
rizieres italiennes (1). — Novelli N., dans Crornca A^ricola, a. XXVII, n° 16, 
p 4. Turin, 3T aout 1923. 

II y a quelques annees, Panicum phyllopogon et P. erectum furent 
introduits accidentellement, par des semences de provenance etrangere, 
dans quelques rizieres italiennes ou grace a des famous (binages, sarclages) 
repetees et soignees on etait arrive a arreter la propagation de ces deux 
Graminees. Mais, dans ces derniers temps, P. erectum surtout, s'est 
largement propage dans beaucoup de regions ou Ton pratique la culture 
du riz, et, a ce qu’il semble, continue a gagner du terrain. 

Selon FA., un moyen de lutte radicalement effieaee consiste, a n’en 
pas douter, a pratiquer la transplantation dans les parcelled les plus 
infestees ; sans cela les fa 90ns pour nett oyer le terrain doi vent etre 
faites d'une fa con tres soignee, et surtout il faut porter toute son 
attention sur une fa90a ties tardive executee dans les parcelles les plus 
atteintes; il faut preparer des semences soigneusement debarassees de 
grains de Panicum et travailler ton jours le terrain profondement. 

G. T. 


i'i) Voir B. doc. 1912, n° 1688 et B. mars 1919, n° 279. [N. d. R.) 
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INSECTES ET AUTRES INVERTEBRfiS NUISIBLES 

1004 - La Cochenille Icerya purchasi signalee en Espagne. — ■ Gakc£a Mercet r., 
dans Boletin de la Real Soctedad Espanola de Historia Natural , t. XXII, n os 1-2, 
p. 136-141,4 fig. Madrid, 1922. 

Jusqu’a present en Espagne on ne connaissait at?cun foyer de la Cc- 
chenille Icerya purchasi. Recemment, sa presence a ete deconverte sur un 
arbuste du genre Citrus du jardin de T« Institnto general y tecnico » de 
Badajoz. 

On peut penser qu’il exist e d J ant res foyers dans les provinces espa- 
gnoles qni bordent la frontiere hispano-portugaise, Einfection ayant ete 
signalee depuis 1896 au Portugal. G-. T. 

1005 - Experiences de lutte centre le Maerolepidoptere Operophth era (C/rei- 
matobia) brumata , en France (1). — paillot a., dans Comptes rendus des 
seances de I’Academie d’ Agriculture de France, t. VIII, n° 27, PP- 745-74S. Paris, 1922. 

Les observations faites a Charl} T en 1921, dans le champ d ; experience 
de 1920 sur des abricotiers proteges par des ceintures gluantes ont amene 
a constater un retard sensible, par rapport aux annees precedentes, des 
eclosions des adultes d’Operophthera ( Cheimatobia ) brumata , ainsi qtTun 
allongement de la periode d eclosions. On a note une important© diminu¬ 
tion dans le total des prises d’une annee a rautre quoi^ue le nombre des 
arbres englues eut ete le meme. Comme en 1920 et dans les deux annees 
precedentes, le nombre des adultes males captures est beaucoup plus grand 
qne celui des femelles ; la proportion des premiers, par rapport aux autres, 
est sensiblement la meme pour 1920 et 1921. II semblerait done que les 
males soient normalement plus nombreux que les femelles ; il semble aussi 
que les uns et les autres empruntent la voie du tronc potir rnonter dans les 
parties superieures de Tarbre, bien que les males soient pourvus d'ailes 
normales. 

Le retard dans la sortie des adultes, observe en 1919, parait avoir pour 
cause principal© les conditions climateriques particulieres qui ont caracte- 
rise Tannee, et plus particulierement le mois d'oetobre, dont la tempera¬ 
ture moyenne fut beaucoup plus elevee que la normale. 

Des observations faites a Mouthiers, dans la vallee de la Loue, e’est-a- 
dire dans une region notablement plus froide que la region lyonnaise, 
il resulte que Teclosion des adultes d’Op. brumata est d’autant plus precoce 
que la temperature moyenne est plus basse. Il y aurait lieu de tenir compte 
de cette difference dans la determination du moment le plus favorable 
pour la mise en place des ceintures gluantes. 

Comparativement avee le «Tanglefoot» on a experiments im cer¬ 
tain nombre d’autres melanges gluants. L’un d'eux, prepare par C.-W. Col¬ 
lins et Clifford E. Hood, du Laboratoire de Melrose (Etats-Unis), ressemble^ 


(1) Voir aussi B, mai 1921, n° 584. (A T . d . R.) 
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par sa composition au « Raupenleim », si repandu en Allemagne et en vSuisse. 
Comme le « Tanglefoot » il peut etre applique directement sur lecorce des 
arbres et off re de plus Tavantage d’etre peu couteux. I/usine a gaz de Tyon 
a cherche a reconstituer un melange analogue a base de produits fran§ais, 
le procede etant bien connu et les matieres premieres aboudantes. Eos pre¬ 
miers resultats n’ont pas etes tres heureux, mais l’A. espere que la fabrica¬ 
tion du melange en grand sera possible bientot en France. 

G. T. 

1006 - Megastes puciaBs , Microlepidoptere nuisible a la patate douce, dans 
pfitat de Bahia, Bresil. — Bondar G., dans Chacaras e Quintaes, v. XXV, n° 6, 
p. 473-474, 2 fig. Sao-Panto, 15 juin 1922. 

Ee Microlepidoptere Megastes pucialis Saell. (fam. Pyralidae) est un 
ennetni important de la patate douce dans rfitat de Bahia. I/insecte s'y 
multiplie pendant toute 1’annee, mais c’est pendant Thiver (mai-aout) 
quit se montre le plus nuisible. Ees chenilles creusent de vastes galeries 
dans les tiges de la plante hote et en provoquent Thypertrophie aimi 
que celle de 1’appareil radical. Ees dommages deviennent encore plus gra¬ 
ves lorsque les chenilles attaquent les tubercules. 

Ea presence de la chenille est indique par les tas decrements accu- 
mules au bas de la plante et par la mort soudaine des tiges de celle-ci; 
si elles ne meurent pas subitement, les tiges attaques se distinguent des 
saines en ce que pendant les heures de soleil il parait que les premieres 
sont plus fietries que les secondes. 

I/insecte est surtout nuisible en juin et en aout, epoque a la quelle on 
procede a la plantation des patates douces: plus de la moitie des jeunes 
plantes sont sujettes a l'attaque des chenilles qui se montrent alors en 
grandes quantites et contraignent a remplacer deux ou trois fois les jeunes 
plantes. 

Comme moyens de lutte preventive, on conseille : 1) d'eviter qu'il 
y ait, dans le voisinage de la plantation de patates douces, d’autres Con- 
volvulacees spontanees sur lesquelles le Microlepidoptere se developpe pour 
passer ensuite sur le patate douce ; 2) de planter cette derniere de janviei 
a avril, de maniere qu a rapparition de rinsecte la plante soit deja en pleine 
vigueur. 

Etant donne les moeurs de la chenille, on ne peut pas conseiller l'emploi 
d'insecticides ; la plantation doit etre visitee pendant les heures de soleil, 
et lorsqu’on decouvre des plantes fletries ou qu’on aper<;oit le depot decre¬ 
ments de la chenille, on tache d'extraire celle-ci de la tige et de Tecraser. 

G. T. 

1007 - Notes sur le Coleoptere Dr nap ate wrighti vivant sur le Palmier 

Washingtonia filifera , en Californle. — Tompkins de Carnett r., dans 

Bulletin de le Society entomologzque de France, n° 9, p. 119-121, 1 pi. Paris, 1922. 

Ee Bostrichide Dina fate wrighti Horn vit, dans le sud de la Californie, 
sur Washingtonia filifera H. Wendl., Palmier qui dement de plus en plus 
rare. 
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A raffirmation de Hubbard (1899) que Pinsecte ne pond jamais sur 
la plante vivante, PA. objecte qu’on trouve d’an dens trous de sortie sur mi 
grand nombre d'individus du Palmier, de moyenne et de grande taille, et que 
ces individus sont vivants et ne paraissent ancnnement souifrir. II faut 
eu condure que les attaques de D. wrighti ne sont pas toujours fatales ; 
mais il est vrai que le Coleoptere cause souvent la chute du Palmier affaibli 
par ses attaques. En mai 1917, PA apu ainsi examiner, dans le seul Palm 
Canon (Californie du Sud), dix-neuf stipes tombees. 

D'autre part, Hubbard a aftirme egalement que Pinsecte ne pond 
jamais sur les stipes coupes depuis longtemps. Or PA. dit que c’est pre- 
cisement d'un stipe mort depuis plnsieurs annees, conime le montraient 
ses deux bouts noircis par le temps, qtPil a extrait 133 adultes, 27 pupes 
et 17 larves du Coleoptere. 

Sur le Palmier vivant, les trous de sortie des adultes de D. wrighti se 
trouvent dans la partie basale de la stipe, rarement vers le sommet; sur 
les stipes abattus les trous se trouvent indifferemment sur toute leur lon¬ 
gueur. 

G. T. 

1008 - Teracotona submacula, Macrolepidoptere nuisible a plusieurs plantes, 
dans 1 *Union de PAfrique du Sud. — Gunn* D., dans Union ot South Africa, Journal 
of the Department ot Agriculture, v. IV, n° 6 , p. 542-547, 1 pi* -Pretoria, juin 1922. 

En 1919-1920, on constata dans les potagers de Port-Elizabeth et aux 
environs, la plus grave invasion du Macrolepidoptere Teracotona subma¬ 
cula Walker (fam. Arctiidae), enregistree dans ces cinquante dernieres 
annees. 

II s’agit d’un insecte indigene, repandu dans toute PUnion de PAfri¬ 
que du Sud. II a ete recueilli par PA. a Pretoria, Johannesbourg,Uitenhage 
et Bathurst. Dans les « South African Museum » on conserve des echan- 
tillonsprovenant de Grahamstown, Port-Shepstone, Durban, Potchefstroom, 
Potgietersrust, Damaraland et Rhodesia (Salisbury). 

Ea chenille de cet insecte, connue sous le nom vulgaire de « woolly 
bear caterpillar » est omnivore ; toutefois les plantes hotes qu'elle prefere 
sont, semble-t-il, le chou, le haricot, la betterave et la laitue. 

Ees plus jeunes chenilles, nees des ceufs pondus en petits tas sur les 
feuilles, sur les tiges et sur les rameaux, devorent completement les feuilles 
dont elle ne laissent que les nervures ; arrive es a la moitie de leur accroisse- 
ment, elles devorent les feuilles entieres. Elle etaient parfois si nombreuses 
dans les potagers particuliers et industriels de Port-Elizabeth et des envi¬ 
rons, que les plantations de haricots, de betteraves, de choux et de laitue 
se trouvaient completement detruites; de ces plantations les chenilles passe- 
rent dans celles de carottes qu'elles attaquerent egalement. Elle causaient 
d'enormes degats aux plantes a fleurs en en devorant les feuilles et les jets 
tendres et n'en laissant que les tiges.' 

E'A. donne ici la description detaillee de la biologie et des moeurs du 
Macrolepidoptere. Ee cycle evolutif complet dure de cent soixante-quinze 
a cent quatre-vingt-un jours; Pinsecte a deux generations par an. 

[im-im] 
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Ges oeufs cle E. snbmacula sent fortement parasites par des Chulcidi- 
dcs ; les chenilles sont efEcacement combattues par un Braconide et par 
deux Tachinides parasites. Un oiseau indigene, appele « Cape robin >j 
(Gassy pha caffra ), se nourrit aux depens cles chenilles. 

Si Paire infestce n’est pas ties eten due, les chenilles penvent el re 
ramassees a la main, le matin de bonne lieure ou tard dans Papres-micli, 
et puis detruites suit en les ecrasant, soit en les jetant dans des recipients 
nontenant de beau et du petrole ou une emulsion savonneuse de petrole 
ou de phenol, 

Gorsque les chenilles abondent dans un potager d’une grande eten- 
due, il est preferable d’avoir recours aux pulverisations d'aceto-arscuite 
de euivre et chaux ou d'arseniate de plomb (originairement en pate ou en 
poudre), dont P application sera plus efficace si elle est faite lorsque les che¬ 
nilles commencent a attaquer les plantes. 

Pour les choux, afin de faciliter Padhesion du liquide insecticide aux 
feuilles, on a experiments Padjonction de la matiere mucilagineuse extraite 
des branches du figuier de Barbarie, que Pon prepare chaque fois. Au 
lien d* employer les pulverisations, on peut saupoudrer les choux, le 
matin de bonne heure, d'aceto-arsenite de euivre et chaux. Toutefois, pour 
ees plantes, les traitements liquides a base d'arseniate de plomb (origina- 
rement en poudre) ou d’aceto-arsenite de euivre et chaux reussissent 
mieux que les traitements en poudre. 

S’il s’agit de plantes a fleurs ou delicates, il convient mieux de les pul¬ 
veriser a Parseniate de plomb (pour la preparation du liquide la poudre 
est preferable a la pate) qu’a Paceto-arsenite de euivre. 

Comme les chenilles adultes preparent leurs cocons dans le vSol a 
proximite des plantes aux depens desquelles elles se sont nourries, le 
terrain doit etre travaille a fond pour detruire les chrysalides qui y sont 
contenues. Cette methode a ete employee avec des resultats satisfaisants 
pendant Pete de 1919-1920, epoque a laquelle les cocons du Macrolepi- 
doptere etaient nombreux. 

G. T. 

1009 - Phenacoccus hirsutus, Cochenille nuisible a plus ieurs plantes, en 

Egypte. — Hall W.-jdaus Bulletin dc la Sot icte enloniulo'jtiue d'E^y/Hc, a. XiV 

(1921), p. 17-39. I*e Cairc, 1922. 

Il est fort probable que la Cochenille appelce vulgaireiueut « Hibiscus 
mealy bug », consideree d’abord comme une espece nouvelle — on avait 
propose de lui donner le 110m de Pseudococcus hibisci mais la description 
iPen avait pas ete publiee — et identifiee ensuite comme Phenacoccus hir¬ 
st tins Green (1) a ete introduite de PInde en ftgypte. Elle y fut sign alt-e 
pom la premiere fois a Mataria, en 1912, mai£il est probable qu’elle existait 
deja a Abbassia depuis 1908. Toutefois, il est a peut pres certain que Pin- 
festation debuta dans la premiere localite d'ou elle se repandit ensuite dans 


t 


(1) Voir B. juill. 1922, 'n° 797. (N, d. R.) 

|tO«8-l<>0Sj 
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tout le territoire du Caire. En 1915, Fattaque devint grave dans la zone 
de Mataria, mais ce ne fut que vers la seconde moitie de 1918 que se mani- 
festa, an Caire, la premiere infestation d’une certaine importance. E'annce 
suivante, il y eut la une plus grave apparition de Finsecte qui occasionna 
la mort d'un grand nonibre d’arbres 3" compris de norabreux et magnifiques 
exemplaires c VAlbizzia Lebbek qui se trouvaient a Gizah. 

E'attaque, limitee d'abord au Caire, s’est etendue depuis vers le snd 
jusqu’a Beni-Suef et au Eayoum,mais elle ne doit pas s’etendre au nord 
du Caire, au dela du village de Shubra et d’Abou-Zaabal. Ee vent est le 
principal vehicule de diffusion de Finsecte, et comme le vent qui domine 
en Egypte est celui du nord, il faut s'attendre a ce que Faire infestee 
s'etende plus rapidement dans la direction du sud. 

Ph> hirsutus est a peu pres omnivore; toutefois il prefere les arbres et 
les arbustes et parmi eux particulierement ceux que; Fage 011 les attaques 
d’autres ennemis ont affaibli. Quelques-unes des plantes hotes les plus 
importantes de la Cochenille sent: Hibiscus spp,, Monts spp., Albizzia 
Lebbek , Bauhinia sp., Grevillea robusta , Erytknna spp., Zizyphus spp., 
Ceratonia Siliqua , Psidium Guajava, Acacia arabica, Parkinsonia aculeata , 
Robinia Pseudacacia, Cajanus indicus . Ordinairement les plantes annuetles 
echappent a de serieux dommages, a moins qu’elles ne se trouveut dans 
le voisinage immediat d’un centre de grave infestation. Cela s’applique 
surtout au cotonnier qui est sujet au plus haut degre aux attaques de 
Finsecte et qui peut toe tres endommage s’il contracte Finfestation 
assez tot. 

Ea plante atteinte est caracterisee par le fait que les points vegeta- 
tifs ont un aspect noueux, racorni, ce qui rend la plante desagreable a voir 
et enraie ou m£me arrete le developpement. Ees points vegetatifs sont 
toujours le siege de Finfestation, mais dans des cas graves les individus 
de la Cochenille peuvent se trouver sur presque toutes les parties de la 
plante attaquee. A la fin de Fete, les femelles adultes se mettent a la recher¬ 
che d’abris plus aptes a la ponte, afin que leurs oeufs puissent resister aux 
rigueurs de Fhiver; les ovisacs se trouvent en grand nombre dans les 
fentes de Fecorce. 

E'A, donne ici une description detaillee de chaque stade de developpe¬ 
ment de Finsecte et fait en outre un large expose de sa biologie, 

Ees fumigations sont employees avec succes contre la Cochenille, mais 
il convient de considerer Fopportunite economique de leur emploi. On ob- 
tient aussi d'assez bons resultats de pulverisations avec une emulsion de 
petrole, mais elles doivent toe accompagnees de la taille des parties atta- 
quees. Toutefois, la nature du dommage produit par Finsecte est telle 
qu'aucune pulverisation ne peut atteindre coxnpletement le but vise. De 
plus, il faut remarquer que si la plante est infestee de nouveau par celles 
atteintes qui sont dans le voisinage — et cela es tpresque impossible a eviter 
au Caire — Fetat dans lequel se trouvera la plante soumise a la taille sera 
probablement pire que celui off elle se trouvait au debut, parce que les Co¬ 
chenilles auront a leur disposition des jets jeunes et tendres sur lesquels 
elles se developperont rapidement, Bien que les pulverisations soient tres 
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utiles pour enrayer Tattaque, on ne peut pas compter sur ellevS pour de- 
truire llnsecte ; il faut, a cet effet, remplacer les varieties de plautes holes 
les plus susceptibles par de plus resistantes. 

Aucun ennemi naturel de la Coclienille a ete eleve en quantiles telles 
de sorte qu'on puisse esperer une aide de ce cote, an moins pour le 
moment. 

I/application des diferentes mesures legislatives edictees ces dcrnieres 
annees, attenue beaucoup le danger d’extension de l'aire infestce, et la 
suppression des arbres les plus sujets aux attaques de 1'iusecte permettra 
eu dernier lieu, presque certainement, de vain ere le parasite. 

G. T. 
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ORIGINAL ARTICLES 


Note on cocoa growing in the State of Bahia (Brazil) 

by 

Dr. Joaouim Wanderley de Aranjo Pinho. 

Victoria , Brazil . 


In Brazil the cocoa tree is indigenous and grows in the shade of the 
forest which covers the banks of the river Amazon and of certain of its 
tributaries, where it has its natural habitat. Even to the present day, it 
is seen wild in Para and Amazonas, the most northerly States of Brazil. 
The Spaniards after having learned from the Mexicans the use of chocolate 
and found it to their taste, commended the exportation of cocoa beans 
to Spain ; this export has been the cause of much fighting and smuggling. 
The Portuguese, to whom nature had given so valuable a tree without 
need of cultivation, turned their eyes to its fruit. Cocoa began to be sent 
to Eisbon from Para, at that time the chief town of Capitania, the adminis¬ 
trative division of colonial Brazil, which controlled the whole of Ama¬ 
zonia. Only the fruit of wild trees found on the banks of the rivers 
was collected and restrictions were not made because of the savages who 
inhabited these countries. 

In 1678 a “ Carta Regia ” (Royal decree) ordered regular cultivation 
and this preliminary regulation was followed by others granting bonuses 
and reductions of duty on cocoa produced on regular plantations. The 
production of the cocoa plantations and that of the wild trees reached fairly 
high figures for the period : in 1778, it was 902 tons and, in 1818, 1524 
tons. In Bahia cultivation is said to have begun in 1746, from seed 
brought from Para by the French planter Eouis Frederic WarnKAUX. 
This seed was sown at Cubiculo on the banks of the river Pardo, in Can- 
navieiras, by Antonio Bias Ribeiro. The Portuguese Government took 
an interest in the cultivation and by its agents, known under the title 



of “ Conservadores das Blorestas ” (Conservators of forests), tried to 
assist production. Reference may be made to the speech of Ekrrrira da 
Camara, one of these Conservators, at the Academy of Sciences at Lisbon, 
in 1789, in which he started a propaganda in favour of the cultivation 
of cocoa in Bahia and stated its advantages and profits. It is even said 
that the introduction and plantation of cocoa trees in Bahia was due to 
hivS efforts. In 1779, there were cocoa trees at Rio de Contas and at Cayru 
and in 1802 at Santarem the people cut down the trees “ for they were 
of no use to them.” 

Von Martius said in 1819 that the cultivation had had a successful 
beginning, bnt that at that time it was almost non-existent and that 
one could see at Camamti trees which proved that the region was favour¬ 
able for them. It was only in 1820-1822 that it was introduced at Ilheos. 
Pierre WnYiyU and his companion Sanarakkr having obtained a Ses- 
maria " (land granted by the king in perpetuity) in 1818, brought in Ger¬ 
man planters on two occasions, to colonise this land. At that time people 
were interested in the cultivation of sugar cane and coffee, but the cocoa 
tree was also planted ; old cocoa trees of this first plantation by the Germans 
are still shown at Provisao. That plantation was the nucleus of the cul¬ 
tivation at Ilheos. In 1778, the export of cocoa from Bahia was 900 kg. ; 
cultivation developed slowly and in 1835 the export reached 26 805 kg. 
The statistics show the increase of exports which continue to grow yearly. 
It was not until after 1890 that the cultivation made a great advance 
owing to the high prices given for cocoa. 

At that time the export from Bahia was 3 502 tons and that of Ama¬ 
zonia 3 387 ; in 1900, the export from Bahia had risen to 12 131 tons and 
that of Amazonia did not exceed 3 085 tons. Amazonia, which was the 
principal producing State, gave place to the State of Bahia, which at pre¬ 
sent yields 90 % of the Brazilian export and by itself occupies the second 
place in the world’s statistics for countries producing cocoa. The growth 
of cocoa is the most valuable product in the State of Bahia and accounts 
for 25 % of the Budget receipts. 


The cocoa plantations in Bahia occupy the southern part of the State, 
from the mouth of the river Jequiriga to the boundaries of Espirito Santo. 
This area has an extent of over 500 km. along the coast and varies in width 
from some ten to more than 100 km., and possesses the conditions 
required for the crop. 

In some parts planting is not possible and generally the land near 
the sea must he left out. In certain places planting is done near to the 
sea ; in others it is necessary to go inland to avoid sandy soil and wind. 

In this area plantations are not regularly distributed ;they are grouped 
around centres, sometimes separated by long stretches of virgin forest, 
while others continue without interruption over large districts. 

The producing centres may be divided into three groups: — the first 
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which stretches from the river Jequirica to the river Una, in which are 
found some important centres such as Jequie, Rio de Contas and Ilheos, 
the largest of all the districts ; the second, which is situated on the banks 
of the rivers Jequitinhonda and Pardo ; the third formed of isolated plan¬ 
tations. A river and its tributaries always form the centre of radiation 
of plantations. In the first group, the plantations are made on the banks 
of the rivers and numerous streams, on the hills, on their slopes, in the 
intermediate valleys, in short wherever the cocoa tree seems able to 
live. In, the second group, the plantations are made on the banks of 
the rivers, on the rich alluvial plains, often inundated by high floods, 
for which reason new plantations are made on higher ground. The third 
group shares the conditions of the first two. The difference between the 
first two groups is also shown by the quality of the produce. The cocoa 
coming from Belmonte and Cannavieiras, of the second group, is better 
prepared and of better quality, and in Jequitinhonha are found the best 
equipped and best cultivated plantations. 

The first group on the contrary, although it produces good cocoa, 
and has good plantations, is divided up into small farms under numerous 
proprietors who cannot give the produce the necessary care. This group, 
in which are Ilheos, Rio de Contas, Jequie, Santarem, Camamii and Una, 
supplies almost 75 % of the total output of the State of Bahia. The cen¬ 
tres of production are called after the names of the communes or the ports 
of shipment, as, for example, Ilheos, which controls the produce of two 
communes Ilheos and Itabuna. Except Jequie, which makes use of 
the Nazareth railway for transport, all the producing centres ship from 
the ports up to Bahia. There are as many as 24 communes in which the 
cocoa tree is planted, but some of them are unimportant, either because 
planting is decreasing and is being replaced by other crops or because 
planting h in th° experimental stage. 


The characteristics of the region in which cocoa trees are planted 
are: — regular rains, even temperature, humid atmosphere, presence 
of tropical forest, soils rich in humus or fertilising matter. Over so large 
an area, these conditions certainly vary, but on the whole, they are not 
notably modified. There are no great mountains in the whole of the area 
occupied by planting, but only low hills not over 300 m. in altitude. 
The plantations do not reach to more than half this height. 

The cocoa tree can give good results at greater altitudes, but the trans¬ 
port of the crop would be difficult and as there is plenty of land, hills 
of a certain height form the future reserves. The rainfall averages 1800 mm. 
and falls every month. No month can be said to be wetter than another, 
as the distribution varies each year ; but at Ilheos it may be said that the 
wettest months are from December to May and that the dampest and coldest 
months are from June to September. There was a great drought in 1920, 
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but tlie only consequence was a decrease in the crop of the following year, 
and the trees have not suffered. 

The humidity of the atmosphere is great, and often, during the night 
and early hours of the day, fog covers the plains, the savannahs and even 
the hills. The average temperature is from 25 to 27 0 C., the maximum 
33 0 and the minimum 14 0 . Temperatures of 33 0 are recorded on very 
sunny days, followed by a drop to i.8° the next morning. 


The soils on which cocoa is planted are generally very good, rich in 
fertilising matter and covered by dense tropical forest. Analyses have 
not been made and the composition of these soils is not known, but ana¬ 
lyses would show that they possess good qualities. On the banks of rivers, 
in the plains and in the deep valleys between the hills, soils are found with 
deep beds of decomposing vegetable matter. Sandy loams and clay soils 
are most common and are those on which most of the plantations are made. 
On the slopes of the hills, very fertile, clay soils are formed by the decom¬ 
position of the primitive rock. Granitic soils are also met with, on which 
the forest trees grow well: these soils are also very good for cocoa. The 
rock should not be compact, and should be in blocks with interstices 
through which the roots of the cocoa tree penetrate, and the subsoil 
should not be formed of horizontal strata. Plenty of plantations on such 
soils and giving a good yield can be seen at Ilheos. At Belmonte and Can- 
navieiras, the predominating soil is of the humus type on the banks of rivers 
in the alluvial plains of the basins of the rivers Jequitinhonha and Pardo. 
In the other producing centres, good alluvial soils are also found, but 
clay soils predominate. 

With the exception of Cannavieiras and Belmonte where the soils are 
better chosen and prove more fertile, planting is done without much 
regard to the conditions of the soil. It is only on sandy soils, in places 
where compact rock is met with, or else hard clay-sandy soils, or places 
where water accumulates and forms permanent marshes that no planting 
is done. It is certain that with this procedure, good crops will not be 
obtained, that the average production will be much lowered and that soils 
of poor quality should not be chosen while there are good soils from which 
to select. 


* 

* * 

Neither the number of trees nor the area cultivated are known 
but only estimated. According to such estimates, the area covered by 
plantations is 104 200 ha., on which are planted 103 300 000 trees. 
There are about 5 800 000 young trees not yet in bearing or bearing 
very little, and about 97 500 000 trees in full bearing, old trees yielding 
very little and trees temporarily useless because of disease or the effects 
of floods, etc. The trees which no longer bear fruit are not included. 
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These figures are approximations only and the author hopes to make 
a fresh investigation to verify them. If the parts be included which are 
still implanted, where there is forest, pastures and other crops, the area 
may be doubled and the area occupied by cocoa cultivation will thus be 
found to be nearly 210 000 ha. 


* 

* sis 

Three kinds of cocoa trees are planted in Bahia, known under the local 
designations of Common Cocoa, Para Cocoa and Maranhao Cocoa. 

The Common Cocoa, which may be classed in the " Amellonado ” 
type of Van Haix, has large, wrinkled fruits, almost cylindrical in the mid¬ 
dle and narrowing at both ends. The tree grows more in height than in 
breadth and the leaves are of medium size, rounded at the base and undu¬ 
late between the nerves. The beans are of good size and less flattened 
than those of other kinds. It requires more care in cultivation than the 
other varieties and only gives satisfactory results on soils of good quality 
and when sheltered from the wind. Under good conditions this species 
yields well and lives a long time, but is later before beginning to bear 
than the others. 

The Para Cocoa, which may be classed under Van Hali/s “ Callaba- 
cillo ” type, has rounded fruit, with a smooth, thin shell. The beans are 
very flattened and the leaves are longer and thinner than those of the 
Common Cocoa. It does not require good soils and grows more rapidly 
than the other kinds and has a tendency to develop more in breadth 
than in height but is very sensitive to lack of moisture. It appears that 
this kind is the result of hybridisation between the Common Cocoa and 
the Maranhao Cocoa. 

The Maranhao Cocoa ressembles the Common Cocoa in having slightly 
longer and larger fruits than those of the Common Cocoa, the fruits are 
as WTinkled or even more so than the latter, and the tree grows more in 
breadth than in height. The beans are less flattened than those of the 
other two kinds. Its root system is more superficial, which makes it 
suitable for shallow soils. 

Hence, it may be concluded that the Common Cocoa should be pre¬ 
ferred for good deep soils and that the others should be planted on poorer 
quality soils. At Belmonte and Cannavieiras planters prefer to grow the 
Common Cocoa and at Ilheos the two other kinds. 

With regard to yield, it appears that the Common Cocoa fruits more 
regularly and more abundantly; the other kinds have high yields, followed 
by a decrease, and do not maintain a steady production. 


The yield per tree and per hectare is very variable : planting is done 
at various spacings, from 625 up to 1000 trees per hectare. The kind plant¬ 
ed and the quality of the soil cause variations in the yield per tree. At 
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Belmont and Cannavieiras, the average yield of a tree may be estimated 
at 750 grammes and at Ilheos at 650 grammes, figures which must be 
reduced for the other centres. The production per hectare may vary 
from 540 to 1200 kg. and yields of 2000 kg. per hectare and 4 kg. per tree 
have already been obtained. 


The cocoa tree is almost always planted in virgin soil in places pre¬ 
viously under forest. 

For this the forest is completely cut down, the felled timber is burnt 
and the ground is prepared by cleaning up the debris left by the fire. 
Generally planting is not done for some months after the cleaning, as 
felling is done in the dry season and planting when there is rain. The na¬ 
tive vegetation of the ground is a guide to the planter as regards the quality 
of the soils, and the growth of certain trees is also a good indication. After 
the ground has been prepared the places where the cocoa beans are to be 
planted are marked by means of stakes 1.30 m. in height. Before plant¬ 
ing the cocoa trees, temporary shade trees are planted, generally manioc 
or bananas, and a few months later the planting of cocoa trees is begun. 
The distance between the stakes, and consequently between the trees, 
varies from 3 m. to 4,25 m. in new plantations, while in the old plantations 
it was as little as 2 m. The kind of cocoa tree planted also determines the 
distance ; for the Common Cocoa planting must be closer, as it grows 
more in height than in breadth. 

The usual method is to plant three beans round the stake ; as the young 
plants which spring up are allowed to grow there is often a group instead 
of a single tree. In Bahia shaded cultivation is not practised and for this 
reason trees are not planted for permanent shade ; after the temporary 
shade is withdrawn, fast growing trees of the secondary forest which grows 
up after the old forest is felled, are used for the young cocoa trees. I11 
course of time the trees cover the space with their branches, and shade the 
whole ground at which time it is said that the plantation has “ closed 
up”. The plantations are formed by means of clearings opened in the 
forest called " rogas”, having a variable number of cocoa trees (up 
to 5000). The “ rocas ” are separated one from another by zones of trees 
of the original forest ; a collection of " rogas ” forms a “ fazenda”, which 
is a variable number of small plantations separated by large trees. These 
trees serve as protection against wind and the sun. 

These zones of trees are now being removed in order to join up the 
“ rogas ” and large extents of cocoa trees wdthout any shade may be seen. 
So long as the plantation has not ” closed up”, which happens in the fifth 
year, the cocoa plants must be freed from weeds and vegetation which grows 
vigorously *; weedings are made 3 or 4 times a year. After the plantation 
has “ closed up,” it is only necessary to weed from time to time as the 
shade prevents weeds from growing. 

The care given to cocoa trees is limited to cutcing a few dead branches, 
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adventitious branches and to freeing them of parasitic plants. No regular 
piuning is done and almost all planters are against it. Many planters 
pay more attention to the trees, but nowhere can it be said that the culture 
is scientific and methodical, or that the attention necessary to obtain the 
highest yield is given owing to the fact that with present methods and current 
prices, good profits are obtained. The lack of experimental stations (which 
are non existent) and of experts to give practical instruction and show the 
planters the advantages of intensive cultivation causes the planter to be 
guided by experience and tradition, and the cultivation to be maintained 
almost in its primitive state. 


The cocoa tree begins to bear fruit from the fourth year for the Para 
and Maranhao kinds and from the sixth to the seventh year for the Common 
cocoa. The first fruits are few in number and scattered on the trees which 
should not enter into full bearing before the eighth year. However it 
bears some fruit, so that the plantation from the beginning gives a return 
to the planter for which reason the early fruiting species are usually grown. 

The plantation is made either by the proprietor himself, or by labourers 
with whom he makes a contract. Under this procedure, the contractor 
takes possession of the ground, fells the forest, plants the cocoa trees, uses 
the land for his catch crops, and, at the end of the time arranged, receives 
in payment a sum previously agreed on for each tree planted. This is 
one of the reasons why cocoa cultivation is done with little capital or, more 
correctly, with the sole labour of the small planter. 


The cocoa tree bears fruit all the year round ; the fruit ripens in May 
.in small quantities, and the yield increases up to July, when production is 
almost suspended; the crop of the early months is called “ tempo r a ”, 
this preliminary crop is followed by the regular crop, “ safra ”, which lasts 
up to April, when it ends The months of full bearing are generally from 
September to January, and in Bahia the crop years are counted from May 
to April. 


When the fruits turn yellow they should be gathered, which is done by 
means of bill hooks fitted on to long poles. The fruit which falls is collected 
into heaps and opened with large knives and the beans are extracted by 
hand. The cocoa beans are then taken to the fermentation houses. The 
methods of harvesting differ very little in the various countries. 
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Fresh cocoa (called 0 soft cocoa ”), when it reaches the fermenting 
house, is placed in depots called “ cochos These are wooden boxes measur¬ 
ing about 1 m. in height, 1 m. in width and 5 to 8 m. in length. Some 
planters use boxes with small holes bored in the bottom for the escape of 
liquor formed during fermentation, others prefer them quite water-tight. 
Good results are obtained with both systems. During fermentation the 
cocoa is covered with banana leaves, sacks, etc., and is turned over every 
day. Fermentation is more or less rapid according to the quality of the 
cocoa and the state of the weather and lasts from five to eight days. 

Experience is necessary to judge when the fermentation process 
is ended. 


* 

* * 

When fermentation is over, the cocoa is taken out of the ** cochos ” 
for drying. Drying is generally done in the sun on wooden floors which 
can be covered with a corrugated iron roof to protect them from rain. 
These drying places vary in dimensions according to the requirements 
of the plantation and are of two types 1) “ Balcons ”, super-imposed 
moveable floors on lails at different levels, having a single common cover ; 
2) “ Barcacas ”, formed of a single fixed floor, the cover running on rails. 
The first type is much used at Caunavieiras and Belmonte, and the latter 
at Ilheos. Drying places with artificial heat, called “ estufas ” are also 
used, they are constructed in different ways, but based on the same prin¬ 
ciple. These drying places consist of a structure, into which a truck 
with several drawers of perforated tin is run and a heated chamber. At 
Belmonte a dryer of the *' Guardiolo ” type is in use, and another type 
with mechanical movement is installed at Ilheos. These dryers all have 
defects and no agreement exists at present as to which is the best type. The 
best cocoa is obtained by drying in the sun. Drying lasts for three to eight 
days, and should be done slowly so that the cocoa may dry completely. 

To give the cocoa a shining appearance, it is subjected in the dryers, 
while still moist, to “ pisagem ”, an operation identical with “ dancing ” 
in Trinidad: barefooted men collect the cocoa in small heaps on the drying, 
places and tread on the beans for about an hour ; when it is over the cocoa 
continues to dry and, when quite dr}^ it has a polished shiny appearance. 


The cocoa when quite dry is taken, to the warehouses where it is weighed 
and put into sacks. At Caunavieiras and Belmonte transport is by river 
in “ canoas ” (canoes) up to the shipping ports. In other centres donkeys 
are used forming " tropas ” (collection of several donkeys under control 
of one or more men). To reach places where transport is easier, that is to 
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say either a navigable river or a railway station, the “ tropas ” travel by 
very rough paths. The dangers, accidents in crossing streams and marshes 
where the animals sink up to their necks and sometimes fail to get out, 
the passage through the forest and the descent of hills where the paths 
follow the slope directly, make transport difficult and reduce the quality 
of the cocoa. As soon as the cocoa reaches its destination or the shipping 
port^f it is classified under commercial types in the warehouses of the big 
merchants, and made up in large lots and mixed in order to render it 
'more uniform. The cocoa is then packed in bags of 60 kg. and shipped 
either on sailing ships or small steamers which call at the various ports. 
Almost all the cocoa is sent to Bahia, whence it is despatched to foreign 
countries. During the war shipping was done at Ilheos for Rio de Janeiro, 
where transhipment was made to transatlantic vessels ; it is for this reason 
that the statistics from 1914 to 1919 indicate a great increase in the export 
of cocoa from this port. At present small quantities are sent from Canna- 
vieiras and Ilheos to Rio for local consumption. Bahia is the market 
and port of despatch for cocoa of the State of Bahia. 

* 

* * 

On the market, cocoa is classed under three kinds “ Superior ”, 
“ Good Fair” and " Fair The" Superior” cocoa is shiny, dry and with¬ 
out external defects and has an odour like chocolate ; when cut, not more 
than 2 to 4 % of internal defects are found. The " Good Fair ” should 
have the same qualities on a smaller scale and not more than 8 % of intern¬ 
al defects. The " Fair ” is badly prepared cocoa, of poor appearance and 
in which the defects are as high as 25 % or more Local purchases are made 
per arroba of 15 kg. and, at Bahia the accounts of the brokers are passed for 
quantities of 10 kg. Exporters make their offers on the basis of 50 kg. 
but shipments are made in bags of 60 kg. net. 

The difference in price between the kinds is variable and has reached 
as much as 2$ (3 francs at the rate of exchange). The price in the Bahia 
market is also very \ariable, but the average, for the past few years, has 
not fallen belows 12$ (12 milreis ) for 15 kg., and the market depends on 
the prices in the New York market. 

* 

Si! s|< 

The estimates of the net cost of a plantation are too long to be shown, 
but it may be said that a cocoa tree costs from 2 $500 to 3 $ (4 to 5 francs) 
everything included : — cost of land, staking out, planting and mainten¬ 
ance for five years. For plantations which have drying installations 4 $ per 
tree is calculated, the price 30 contos per 1000 arrobas of production (50000 
francs for a production of 15 000 kg.) is taken as a basis for the purchase of a 
plantation. The cost of harvesting, preparation and drying the cocoa is 
small and we may calculated 250 rei$ (40 centimes) per kg. or 2 $250 per 15 kg. 
at the plantation. If the calculation is made to include transport to the 
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EXPLANATION. 

A = Situation of the State of Bahia in Brazil. 

B = Extent of Cocoa cultivation in the State of Bahia. 

C — Export of cocoa from the State of Bahia :— 

{a) in tons; 

(b) i mm. corresponds to 2000 cantos de rets {2833 fr. at par). 
B — Cocoa production of the State of Bahia, in tons. 
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Table I. — Export and crop yield of cocoa of the State of Bahia , Brazil. 


Years 

Exports | 

Principal 
Crop 
(«Sail a») 
bags of 60 kg 

Foreign 

Brazil 

tons 

milreis 

tons 

milreis 

I9II. 

3 1 447*995 

17 059 4^0 

315-463 

175 915 

493 217 

1912. 

26 687.784 

15 364 479 

343-479 

399 633 

384 780 

1913 . 

27 950.049 

17 787 704 

437.406 

298 791 

612 494 

IQM . 

36 457-274 

21 608 284 

770.439 

454 835 

496 644 

1915 . 

39 004.236 

34 253 360 

I 224.528 

996 239 

820 335 

1916. 

36 249.345 

31 459 294 

2 723.876 

2 398 646 

652 795 

1917 . 

48 489.102 

30 013 235 

I 655.180 

I II4 528 

814 512 

1918. 

39 097-325 

25 088 573 

2 376 . 7 18 

I 470 417 

799411 

1919 . 

51 312.022 

54 902 917 

650.213 

669 475 

660 541 

1920. 

52 260.701 

46 497 751 

755-376 

772 03 r 

| 1.005 169 

1921. 

39 575-778 

41 890 516 

358.000; 

| 378 776 | 

436 73 2 


i milreis — 2.832 fr. at par . 


Table II. — Extent of cocoa cultivation in Bahia ( estimates ). 


i 

Cocoa trees 

Young 

j j 

! Total 

Area 

in production 

Cocoa trees 

Cocoa trees 1 

1 

planted 

97 500 000 

' 

5 800 OOO 

| 

j 

I03 300 OOO 

! 

104 200 ha 


Table III. — Imports of Bahia cocoa [in tons) 
into the principal importing countries, from 1911 to 1921. 


Years 

United 

States 

France 

Great 

Britain 

Germany 

Holland 

Argentine 

I9II. 

7 180.210 

4 670.878 

7 012.977 

10338.341 

944.065 

961.930 

1912. 

6 567.691 

4 287.221 

8 687.347 

6 038.666 

394.669 

1034-751 

1913 . 

IO 300.772 

3 294-988 

IO 330.652 

2 469.246 

II9.710 

I 041.788 

1914 . 

II 153.694 

4 142.610 

II 624.814 

5 941.413 

465.269 

579.826 

1915 . 

13 976.522 

5 375-127 

6 558.286 

— 

4 392.588 

985.106 

1916. 

13 921.687 

12 671.287 

5 262.339 

— 

2 236.614 

I 261.328 

1917 . 

32 136.049 

7 528.519 

4 563.695 

— 

1 197-619 

I 150.831 

1918. ....... 

26 004.668 

5 45 I-I 42 

3 003.088 

— 

— 

3 069.758 

1919 . 

32 135-902 

6 302.093 

2 821.4 10 

2 400.000 

1 607.106 

1 156.852 

1920. 

26 854.192 

6 279.580 

299.596 

6 674.980 

4 385.004 

2 155.270 

1921 . 

16 389.OOO 

1 078.000 

162.000 

8 693.000 

3 225,000 

1 739.000 
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warehouses of the buyers at ports of shipment the cost per 15 kg (r arroba) 
would be from 48500 to 5 $ (7 to 8 francs) an amount which, with the trans¬ 
port to Bahia, would amount to 68500 — 7$. The present average price 
is 16$ per 15 kg. and it is evident that the planter has a margin to cover 
the cost of upkeep of the plantation, which is very small, and to pay 
interest on the invested capital. This capital, that is to say the capital 
invested in cocoa planting in Bahia, allowing that the value of a cocoa tree 
in 3$ and that the estimate of the number of trees is conect, is 310 000 
contos , or, at present exchange,. 516 000 000 francs. 


The State of Bahia imposes duties amounting to 19.5 % of the commer¬ 
cial value on cocoa exported either to foreign countries or to other States 
of Brazil. The average of the market prices during a fortnight is taken 
and this average is fixed as the value for the next fortnight. The Communes 
also tax the cocoa which crosses the limits of their territories to the extent 
of 250 to 200 reis per 15 kg. The State taxes are calculated at Bahia, where 
the cocoa arrives already burdened by the cost of transport, etc. and in 
consequence taxation exceeds 25 % of the value of the produce in the pro¬ 
ducing centres. 


The cocoa tree in Bahia has also its diseases, caused either by fungi 
or by animals, but they are neither very important nor serious in character. 
With cultural attention and supervision in the most infested countries the 
diseases will disappear. At Ilheos in 1919 trees were damaged in some 
districts and looked as if they had been burnt. A Commission studied 
the matter and ascertained the presence of Thrips, “ mosquilla ” and other 
injurious insects. Without any remedy other than the rain, which had pre¬ 
viously been deficient, the trees regained their former appearance and bore 
well. It is always necessary to be on the look out, for the germs of dis¬ 
ease are there and at any time there might be a serious outbreak. In 
principle, it may be said that diseases of the cocoa tree do not exist to such 
an extent as to endanger production and local conditions do not favour 
propagation of disease and that the trees are resistant to their pests, 
but care is always necessary (1). 


* 

* * 

The cultivation of the cocoa tree is still progressing in Bahia ; fresh 
plantations are made in the principal producing centres, but not to such an 
extent as to cause a great increase in production. As one gets away 
from the shipping centres and transport has to be done over considerable 


(1) See 2 ?. April 1918, No. 493. (Ed.) 
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‘distances, by roads which are impracticable when it rains, the crop scarcely 
pays the cost of transport and does not give the planter a profit, Labour 
also is insufficient and the casual labourers who used to come from the 
north of the State no longer do so. These two factors, viz., difficult 
transport and want of labour, are the principal causes which prevent ex¬ 
pansion. There ate also the old plantations, trees attacked by disease, 
those which, owing to bad upkeep have become almost useless, those 
damaged by floods, and in short all the plantations which bear little or 
nothing and it will be seen that no great increase of production is to be 
expected. In the writer's opinion, during the next five years, crops exceed¬ 
ing an average of 850 000 to 900 000 bags of 60 kg. per annum cannot be 
counted on. Progress of the crop depends mainly on transport, the cost of 
which must correspond withthe market prices of the product. The planter 
ought not to pay for transport almost the value of the product. If railways 
cannot be constructed, roads for transport animals would be sufficient, 
provided that they are w T ell maintained. Localisation of labour would 
be a second requirement to do awa} 7 with casual labour which is often lack¬ 
ing and hence causes wages to increase. Lastly Government measures are 
wanted for the protection of planting b> laws giving prizes for good produce, 
prescribing the construction of roads, decreasing the export duties on cocoa, 
facilitating the acquisition of land and guaranteeing the rights of the first 
occupier, keeping good order and not permitting injustice, founding experi¬ 
mental Stations and instruction by agricultural officers in the producing 
centres to teach good methods, intensify rather thau extend the cultivation, 
demonstrate the advantages of good product, in short to cause the culti¬ 
vation to pass from the present primitive state to a state of scientific and 
methodical cultivation. Once these measures are taken, great progress 
may be expected in cocoa cultivation, and such measures are absolutely 
necessary to enable cocoa to withstand a fall in price which may be expected 
in view of the increase in the world's production, the protective measures 
taken by other countries and the rate of Brazilian exchange, at present 
very low but which may rise at any moment. It is certain that at the 
present time this planting gives good profits and remunerates in a fairly 
satisfactoiy manner the capital invested ; and the writer strongly recom¬ 
mends the employment of capital in the purchase of plantations already 
in bearing. It is not reasonable that people should borrow capital at ex¬ 
cessive rates of interest, and hope that the planting will provide for this 
interest, pay off the capital and in addition allow the planter a good income. 

Cocoa-planting in Bahia offers excellent prospects for the investment 
of capital, provided that care is taken to select a plantation in good condi¬ 
tion ; with sound, economical management such a plantation would un¬ 
doubtedly return a satisfactory income. The fall in the Brazilian exchange 
makes the present time very favourable for such investments. 



SECOND PART 

ABSTRACTS 


rural 

HYGIENE 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION 

loxo - Action of Vitamines. — Mitchell, H. H. (College of Agiiculture, University of 
Illinois) in Science , Vol. 56, No, 1437 , pp. 34 - 37 . Utica, 3 Sf. Y., July 14, 1922. 

The discovery that small amounts of certain substances of undefined 
chemical composition are necessary constituents of a complete diet has 
opened up a wide field of research. Experiments have been made with 
animals by supplying them with rations deficient in certain vitamines. 
The study of vitamine A has been made with rats, vitamine B with pi¬ 
geons ; vitamine C with guinea pigs and monkeys. The results are 
consequently not always applicable to other cases ; for example foods 
deficient in vitamines A, B and C for the animals in the experiment may 
contain sufficient for the requirements of human beings and domestic 
animals. 

Although large amounts of meat or meat extract will not adequately 
protect guinea pigs from scurvy, in the case of human beings, even a 
relatively low concentration of the vitamine in meats will prevent an 
out-break indefinitely. In the case of human requirements, therefore, 
fresh meats should not be considered deficient in vitamine C though such 
is the case with the guinea pig. 

For this reason it is premature to generalise from the results so far 
obtained; for example, milk and butter have a high growth vitamine 
or liposoluble A content, which may be entirely lacking in the case of 
hy'drogenated fats or vegetable oils and this fact is made use of in argu¬ 
ments against the employment of these oils. It is very doubtful, how¬ 
ever, whether such foods are deficient in vitamines from the human 
standpoint to such an extent that it is necessary to replace them by others 
which are richer in these substances. 

On the other, hand probably the functions of the growth vitamine 
are confined to the period of active growth; adult rats have been main¬ 
tained in good health for over a year on rations devoid of this vitamine. 

At the Illinois Agricultural Experiment Station, 4 sows have suc¬ 
cessfully raised in less than one year, two litters of pigs each, although the 
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ration, according to the tests with rats, was nearly if not entirely defi¬ 
cient in vitamine A. 

The theory of vitamines may' also be exaggerated in other ways 

The English Medical Research Committee for instance states in a 
recent report that a deficiency in vitamine may be responsible for ill- 
health, but such a statement is based on conjecture and probability and 
ought not to be accepted as a fact. The part play^ed by vitamines is 
at present hypothetical and views respecting food requirements of 
human beings and animals which are merely based on hypotheses ought 
not to be accepted without due consideration. 

E. V. 

1011 - Influence of the Weight and Size of Seeds on Yield. — desprez, E., in Journal 
d’Agriculture pratique , Year 86, No. J, pp. 141-143. Paris, Feb. iS, 1922. 

It has always been admitted that the largest and heaviest seeds gave 
the best cultural results. 

Varro, Columella, Pliny and in more recent times Olivier be 
SERRES, P. JoignEAux, Schribaux, etc. have recommended this mechan¬ 
ical selection for obtaining the most vigorous plants and the greatest 
yield. Some agriculturists however have attributed but slight importance 
to these characters of the seed. Thus, the Belgian agriculturist de CaluwE 
published a pamphlet in 1908 in which he set out the results of experiments 
carried out at the “ Jardin d’Essais ” at Ghent with oats and barleys 
which were unfavourable to large seeds. Further, basing his conclusions 
on tests made by Janneson, of the Glasterberry Station in Scotland, by 
Th. Remy, of the Agricultural College of Bonn-Poppeledorf in Germany, 
and others he came to the conclusion that the results of practical and care- 
fully arranged experiments tended to negative the superiority of large 
heavy seeds. 

The writer refers to some experiments made by him since 1896 at 
the Agricultural Experimental Station of Cappelle (Nord) with 5 varie¬ 
ties of wheat sown on 5 plots of an area of 20 ha. each ; one half of each 
plot was sown with large seed and the other with small. The superiority 
of the large seeds, so far as the yield of grain calculated by weight was 
concerned, was evident and in some cases very marked. The difference 
was greatest in the case of a yellow beaided wheat for which the large 
seed gave a yield of 4800 kg. per ha. and the small seeds a yield of 3898 kg, 
a difference of 902 kg per ha. For the other varieties, the difference, 
though less marked, w T as still considerable (kg. 125 — 275 — 282 *— 367). 
The specific gravity of the grain (weight of 1 hi. expressed in kg.), was 
the same for two varieties and for the other three, that of the large grain 
was slightly greater than that of- the small grain. There was no appreci¬ 
able difference in the weight of the straw. 

In 1922 fresh experiments were undertaken at the Cappelle Station 
with oats and barley so as to have them under conditions identical with 
those of de Caluwe. 
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1012 - Critical Period of Wheat as regards Rain. — Am, g {Director of the Department 
of Agricultural Ecology), in Niiovi Annnh del Ministcro per VA^ricolfnm, Year 1, No. 2, 
pp. 290-307. Rome, Dec. 31, 1921. 

In tlie development of cereals critical periods are encountered during 
which the plant feels most acutely the unfavourable effects of its environ¬ 
ment, such as drought. 

In the case of wheat the greatest need of moisture is felt : 1) during 
germination and the initial growth of the young plants ; 2) during growth ; 
3) during the period of earing. The critical period for the formation of 
ears was previously determined by the writer by means of the formula 
of correlation and by making use of statistical, meteorological and pheno- 
logical data ascertained for the Province of Girgenti. It follows that the 
period of about twenty days required to form ears is of capital importance ; 
if, during this period the total amount of atmospheric precipitation is 
less than the minimum compatible with the normal development of the 
plan*, the harvest will be poor, even if rain falls during the remainder of 
the growth period. Wheat can give good crops even with a total rainfall 
of less than 300 mm. ; but as the minimum is approached the influence of 
the distribution of the rainfall prevails and becomes decisive during the 
critical period. 

In this connection the writer has investigated experimentally 4 
varieties of wheat : Apulia (Rieti X Spelta), Cervaro, Carlotta Strampelli 
(Rieti X Massy) and Spelta . The experiment was carried out at the 
Botanical Garden of the University of Rome during the agricultural year 
1920-1921. The plants were grown in pots ; copiously watered from sow¬ 
ing on December 29 up to April 12, and from the 7 th day after forming ears 
up to maturity ; during the interval, on the other hand, the plants were 
given a variable number of waterings : 0 — 1—2 —5. The best selected 
varieties, of high specific productivity, Spelta and Carlotta , suffered most 
from the absence or slightness of the watering, the two other varieties 
were less exacting. 

The harmful effect of insufficiency of water during the critical period 
is shown by: — the total production of grain expressed in weight — the 
average weight of the grains — the length of the stalks — the length of 
ears — the weight of straw — etc. There was also a delay in earing and 
reaching maturity, more noticeable for the selected varieties, especially 
Carlotta Strampelli. The length of the ears did not diminish correlativelv 
with the length of the stalk ; on the contrary, in the variety Apulia , in 
spite of want of moisture they maintained an almost invariable length. 
This capacity of decreasing the length of stalk while maintaining the length 
of ear unchanged, may be interpreted as a character of adaptation to 
drought. 

With the varieties Spelta and Carlotta , not even as many as 5 waterings 
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made in the conditions of the experiment were sufficient for them to reach 
the production of the two other varieties. 

Production therefore depends on two factors : specific productivity 
and resistance to the unfavourable conditions of environment. In the 
4 varieties studied, these two factors were more pronounced in the more 
hardy varieties. The variety Cervaro especially seems to unite in the best 
proportions the characters of specific productivity and resistance to drought; 
it is well suited to a dry climate. 

Adaptation to drought may arise : — 1) by advancing or- retarding 
the formation of ears so as to alter the critical period ; 2) if the roots are 
deep ; 3) if the structure of the plant is such as to enable it to economise 
moisture. This last is true resistance to drought, and the real object of 
these experiments. T. V. 

1013 - Plant Indicators of Soil Types. — Kelley, a. p., in Soil Science, Vol. xiit, 
No. 6, pp. 411-423. New Brunswick, N. J , June 1922. 

From ancient times, it has been observed that the presence of cer¬ 
tain plants shows the condition of the soil on which they are growing ; 
Cato, Pliny and Columella noted the correlation between the soil and 
the flora. The idea was developed during the eighteenth century', and in 
the ninetedth century two schools of thought arose, one, represented by' 
Nageli, Schimper and others attributed the chief importance to chem¬ 
ical conditions, and the other believed in the physical theory founded by 
Thurmann. Although many of the relations existing between soil and 
flora have been discovered. comparatively T little work has been done 
in correlating plants with soil types. 

The author has undertaken a series of researches with the object 
of determining whether a general hydrogen-ion concentration may’ be 
assigned to each of the soil types of southeastern Pennsylvania, and 
whether a definite relation exists between these soils and the flora growing 
upon them. He tested many r soil types foi acidity T by the colorimetric 
method which is the most practical. Borings were made with an auger 
to the depth of 10 ft. in some cases. It was found that the carbon dioxide 
in the soil did not affect the reaction. 

The acidity of a soil type is a variable quantity', but an average pH 
value may be assigned to each type. The values obtained represent 
surface soil conditions ; some borings were made with a soil auger, but 
not enough data are accumulated to formulate conclusions as to the acidity r . 

Soil acidity' is governed in part by^ such factors as arrested leaf decay, 
and physiographical features of slope, degree of .slope and relative elevation. 
Some types of soil seem to have a higher degree of acidity in late summer. 
Soil acidity influences flora to such an extent that certain plants may be 
assigned as indicators. The author gives a list of the characteristic 
species for 7 different types of soil. Thus Quercus alba is typical of rich 
neutral soil; Quercus stellata is characteristic of poor soil with a high 
magnesium content; Ouercus pimts is the dominant tree of acid soil. 

Soil acidity may perhaps induce variation in plant species. 

A. de B. 
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1014 - The Control of Soil Moisture by Means of Auto-Irrigators. — i>e ferama, f. 
(Department of Plant Physiology, College ot Agriculture, IyOS Banos, Philippines), in 
7 'he Philippine Agriculturist, V ol. X, No. 10, pp. 467-477, figs. 3, plates 1, biblio¬ 
graphy of 4 works- IyOS Bahos, Eaguna, May 1923. 

TyiviN gston and Koretstj consider that a soil is satisfactory for plant 
growth if it can supply water to the root system as rapidly as required; 
otherwise growth is checked. With these points in mind, the author has 
investigated the relation of growth to different moisture contents when 
these are controlled by means of auto-irrigators or provision made for 
maintenance at the same level by means of a regular supply of water. 

A modified Livingston auto-irrigator was employed. Three vertical 
cups (irrigators) connected by glass tubing provide the cultures in pots 
with moisture. A constant supply of water is afforded by means of a 
mercury control-tube, the free end of which is placed in a water reservoir. 
For each pot containing oven dry soil, 3 auto-irrigators were employed 
with a single reservoir. Three parts of pulverised loam to 1 part of coarse 
sand were used. The height of the mercury in the tubes varied from 40 
— 20 — 10 — 5 cm., and zero. The soil moisture determinations gave 
respectively : 9.39 — 10.4 — 12.29 — x 443 — 25.11. In the control 
pots, the moisture determinations were taken twice daily. 

Lactuca sativa was nsed. 

In both sets of experiments, there was an increase in dry weight in 
conjunction with the increase in soil moisture. A constant supply gave 
more satisfactory results than the periodic and variable supply. The differ¬ 
ence was more marked for the high percentage moisture content than for 
the low content. For example, continued use of the auto-irrigator, and 
without the mercury medium, gave 5.66 gm. of dry matter. Curtailed use, 
namely 25.11 % moisture, gave 3.22 gm. or a gain of 75.8 %. A 40 % 
mercury medium gave 0.88 gm. and a 9.39 % moisture supply gave 0.83 
gm., or an increase of only 6 % dry weight. 

Comparative Graphs indicate the vegetative growth obtained. In 
this .case also, the use of the auto-irrigator apparently has a beneficial 
effect when maintained regularly, and not discontinued, but this influence 
was more marked for the low moisture content than for the high, the gain 
in leaf area being 155 % to 16 %. 

Atmometer experiments were also made, and the general results were 
as expected. The comparative data will serve in future experiments. 

L. V. 

1015 - Factors influencing the Determination of Sulphate in Soil. — hirst, c/t. and 

Greaves, J. E., in Soil Sconce, Vol. XIII, No. 4, pp. 231-239. New Bruuswieh, N. J«, 

April 1922. 

The methods for the determination of sulphates may be divided into 
two classes, namely, gravimetric and volumetric. The gravimetric method 
is not as simple and exact as was formerly supposed. In the presence of 
salts and acids which influence the result in various ways, such as by 
the occlusion of salts present in the precipitate, or to a less extent by the 
solubility of the precipitate, a serious error may be introduced, sometimes 
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even as much, as 5 %. The volumetric method, which consists in titrating 
the excess of barium chloride used to form the precipitate with potassium 
chromate, followed by a titration with iodine, also causes considerable 
errors. 

The authors have made a series of experiments in order to ascertain 
the causes which give rise to the errors in the two methods of soil analysis. 
Experiments with solutions of chloride of sodium, potassium, aluminium 
and iron showed that sodium chloride has a slightly depressing effect 
which is somewhat more marked with potassium chloride ; the chlorides 
of aluminium and iron introduced a positive error with the gravimetric 
method and a negative error with the volumetric. The effect of nitrates 
is much more noticeable, the alkaline nitrates causing a positive, and 
the aluminium and iron a negative error. In the analysis of sulphates 
in samples of soil, it is obvious that clarifying agents such as alum or lime 
cannot be used and that the centrifuge or a filtration method must be em¬ 
ployed. In the experiments which were carried out the soil was mixed 
with water in the proportion of 1:5, but this ratio could be varied consid¬ 
erably. In the case of chlorides and nitrates ten minutes shaking of the 
soil and water was sufficient, but at least forty minutes were necessary for 
sulphates. 

The volumetric method with chromate always gave negative errors, 
small in the case of normal solutions, but much greater if the solutions 
were concentrated or diluted. This method is however to be preferred on 
account of its rapidity and simplicity ; when a fair degree of accuracy is 
desired a correction must be made for presence of iron, aluminium and 
nitrates. A. de B. 

1016 - Presence of Cobalt and Nickel in arable Soil. — Bertrand, g and Mokraguatz, 

in Comptes rendus de VAcademic dcs Sciences, Vol. ClyNXV, No. 2, pp. 112-114- Paris, 

July 1922. 

The existence of cobalt and nickel has up to the present appeared to 
be very localised and deep lying. The writers have recently been able 
to determine the presence of these elements in arable soil, in small quanti¬ 
ties. A sample of garden earth, from the Pasteur Institute, gave under 
analysis : — 0.0037 P er 1000 °£ cobalt and 0.0174 per 1000 of nickel. 

A. de B. 

1017 - Tests of Vesuvian Bacteriology. — Rossi, G., and riccardo, s. (istituto di 
1 Batterio-ogia agraria della R. Scuola Superiore di •Agricoltura di Portici), in Niiovi 

Annali del Minisieto per VAgricoltura, Year 1, No. 2, pp. 241-255. Rome, Bee. 31, 1921. 

The writers offer a contribution to the study of the micro-biological 
processes which take place in the formation of soils, by determining in 
them the successive development of the active microbial flora. The Vesu¬ 
vian zone is admirably suited for this form of research, as it contains large 
tracts of soils bacteriologically sterile which gradually become covered with 
vegetation either spontaneously or under the influence of cultivation. 
In this region sterility is periodically caused: *— 

1) by the flow of lava ; 
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2) by the eruption of ashes which almost always accompanies the 
falling in of the cone; the case of 1906 was striking as it produced layers 
with a depth of as much as 25 cm. ; 

3) by the action of sulphuric and hydrochloric acids contained in 
the air in the form of vapours and smoke or carried down by rain. In 
cultivated soils the ashes may be buried in the ground and they then have a 
beneficial effect ; otherwise they cause sterility. 

, The succession of macroscopic and microscopic vegetable species in the 
sterile Vesuvian zone was previously studied by Comes, but a bacteriolo¬ 
gical examination was not made. 

The writers have studied the various bacteriological processes which 
took place in the soil. In this preliminary test they indicate the results 
obtained as regards nitrogen fixers, cultivated in the ordinary way with 
samples of soil in a soil infusion containing 1 y 2 % of mannite. In all 
soils of the circum-Vesuvian plateau zone they found the Bacillus amylo- 
bacter (Clostridium pasteurianum) present in the four forms described by 
Rossi in 1908 ; they also found Azoiobacter. They were of various sizes 
and shapes, granular, hollow, etc. At altitudes of 310 and 878 m. nitrogen 
fixing agents were completely lacking, both those of the Clostridium and 
those of the Azoiobacter type. An exception must however be made of the 
“ Colle Umberto ” which arose in 1895-1S99 and in 1906 was covered 
with ashes which were subsequently carried away by wind and rain. The 
young student F. S. Sauvk found upon it a few forms of Clostridium. 

The absence of these bacterian species from some soils throws some 
light on the difficulty which may be met with in reafforesting Vesuvius. 
Even if a possible relationship between the rooting of some leguminous 
plants, such as the robinia and the broom, and the root bacteria is excluded, 
it is not impossible that one of the reasons for the frequent Kant 
of success in the rooting of woody plants may be found in the absence of 
certain bacterian species, assuming that other known factors are admitted. 
The interest of the problem is evident in any case, the Vesuvian zone pre¬ 
senting conditions peculiarly favourable to its solution. U. V. 

101S - The Influence of Moisture and soluble Salts on the bacterial Activities of 

the Soil. — Greaves, J. E.,and Carter, H. G., in Soil Sconce, No. 4, pp. 251-270. 

New Brunswick, N. J., April 1922. 

The authors had formerly studied the influence of moisture on the 
bacterial activities of the soil and the object of their new work was to con¬ 
sider the effect of various soluble salts upon the water requirements of the 
ammonifying and nitrifying organisms. The soil used in their experiments 
was of a sedimentary type with a high lime content and a water-holding 
capacity of 45 %, and possessed a very interesting bacterial flora. Samples 
of 100 gm. were each mixed with 2 gm. of dried blood and different' quan¬ 
tities of various salts and were put into sterilised pots which were covered 
and weighed ; water was added in amounts increasing from 10 to 45 %. 
‘ The samples for ammonification were incubated for a few days at a temper¬ 
ature of 28°-30° C, and then analysed ; those for nitrification were incubated 
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for 21 days ; every seven days the water content was made tip to the initial 
percentages. The maximum for ammonification was reached : a) with 
30 % moisture in the case of untreated soil (14 mg. ammonia in 100 grn.) 
and of those to which the following salts had been added: sodium car- 
bonate, potassium carbonate, potassium nitrate, calcium carbonate, cal¬ 
cium sulphate, calcium nitrate, magnesium chloride, magnesium carbonate ; 
b) with 35 % moisture in the case of soils to which had been added: sodium 
sulphate, sodium nitrate, potassium chloride, potassium sulphate. 

The samples to which the sulphate or nitrale of magnesium had been 
added reached their maximum with 25 % moisture. 

The relative toxicity of sodium chloride, sodium carbonate, potassium 
chloride, potassium carbonate and calcium carbonate diminished on in¬ 
creasing the moisture ; for example, the addition of chloride or carbonate 
of potassium to a sample containing 10 % moisture reduced ammonification 
by 50 %, whereas with 45 % moisture the first salt lowered the result slight¬ 
ly and the carbonate had the opposite effect. In these instances the tox¬ 
icity was due entirely to osmotic pressure. In the case of other salts tested 
in the experiments, especially with those of calcium and magnesium, toxicity 
increased with the moisture content, which suggests the conclusion that the 
result was not due to physical changes in the soil, but to the physiological 
effect on the protoplasm of soil organisms. 

The untreated soils and those to which had been added carbonate, sul¬ 
phate or nitrate of sodium, chloride, carbonate, sulphate or nitrate of po¬ 
tassium, and chloride or carbonate of magnesium, reached the maximum for 
nitric nitrogen production when the soil contained 20 % moisture, whereas 
the soils containing potassium carbonate, calcium sulphate, calcium nitrate, 
calcium carbonate, magnesium nitrate and magnesium sulphate reached the 
maximum with 25 % moisture. When the water-content reached 35 % 
nitrification ceased in all the pots except in that treated with sodium chlor¬ 
ide, where it continued to some extent before the maximum was reached, 
with 30 % moisture. The addition of water to soils containing small amounts 
of potassium chloride, potassium sulphate, magnesium nitrate or magnesium 
chloride changes the toxic medium to one which is favourable for nitrifying 
bacteria ; for example, chloride of potassium is toxic in soil containing 10 % 
of water but with 20 % there was double the production of nitrates. Nitrate 
of sodium was the only salt tested, which, even in the presence of a high 
percentage of water, reduced the production of nitrates, notwithstanding 
that the passage from a toxic to a stimulating medium by increased water 
content was very pronounced in the case of sulphates, especially those of 
potassium, magnesium and calcium. A. d. B. 

1019 - Influence of Hydrogen-ion on Growth of Azotobacter. — g-ainey, p. i*.. and 
Batchelor, H. W. (Department of Bacteriology, Kansas Agricultural Experiment Sta¬ 
tion), in Science , Vol. 56, No. 1437, pp. 49 - 50 . Utica, July 14, 1922. 

After isolation of several strains of Azotobacter from different soils 
and grown in dextrose media,. the maximum hydrogen-ion concentra¬ 
tion permitting growth was found to be pH 5.0-6.0 in every case. This 
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is appreciably lower than that reported (pH 6.6-6.8) for two strains by 
Bred, but agrees closely with previous work by Gainey. As the hy¬ 
drogen-ion concentration of the medium decreased, growth increased 
until jjH 6.1-6.4 was leached. 

No fixation of nitrogen took place in a concentration greater than 
pH 5.9, but at pH 6.3-6.5 fixation was as great as in lower concentra¬ 
tions. The growth of the organisms did not affect to any appreciable 
extent the concentration of the medium. I v . V. 

1020 - The Cartoon and Nitrogen Relations of the Nitrite Ferment. — Bonazzi, a. 

(laboratory of Soil Biology of the Ohio Agricultuial Experiment Station, Wooster, 

Ohio) in Journal of Bacteriology , Vol. 6, No. 5, pp. 479 - 490 , bibliography of 15 works. 

Baltimore, Sept. 1921. 

Winogradsky has demonstrated that nitrite fermentation organisms 
are capable of growing in a medium completely void of organic matter 
in presence of air, which oxidises the ammonium compounds ; nitrite fer¬ 
mentation is followed by an increase in carbon content, which indicates 
that a source of carbon is found and utilised by the organism. Godlkw- 
Sky as well as Winogradsky and Omeeiansky, found that cultures of 
nitrite- and nitrate-forming organisms lacking free or combined carbon 
dioxide could not develop. Beijerinck suggests that the carbon is fixed 
by the basic carbonate in the culture liquid, and not utilised and assimilat¬ 
ed by the organisms ; but if this were true it is difficult to explain why 
the ratio of nitrogen nitrified to carbon assimilated should be of constant 
value. It appears that an intimate connection exists between these two 
factors; hence the view advanced by I v oew that this is due to a single 
biochemical process. 

After making several experiments, the author has identified the' source 
of carbon fixed by nitrite organisms. It has been demonstrated that organ¬ 
isms from American soils which differ in form and life-cycle from organisms 
from Europe and Asia, are similar physiologically. Using the Omeeiansky 
solution, it was found that when fermentation occurs and changes the 
sulphate of ammonia to nitrites, the organisms have recourse to the energy 
derived from this exothermic reaction to regulate chemosynthesis of carbon, 
in other words to remove the free carbon dioxide and encourage carbon 
assimilation as a result of fermentation. A limited quantity of nitrogen 
is also used as an organic source ; the nitrites are derived from the waste 
products. 

' The effect of magnesium carbonate or nitrous acid on ammonium car¬ 
bonate is responsible for the liberation of free carbon dioxide. 

By a special process, free carbon dioxide was removed from the cultures 
and a potassium or sodium carbonate absorbent employed to lessen the 
tension of the atmosphere and disperse that in the solution. In such 
cases, development is hindered. If this depletion of carbon dioxide in the 
cultures reaches certain limits, the nitrite organisms are incapable of action, 
which proves the absolute necessity for free carbon dioxide. This is ob¬ 
tainable from the carbonate but the organisms are unable to assimilate 
from the carbonate direct. 
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Nitrite bacteria are therefore essentially autotrophic, dependent on 
the presence of free carbon dioxide which leads to the formation of nitr¬ 
ous acid and its salts. The functions of autotrophic carbon assimilation 
and nitrogen nutrition are intimately connected, and mutually interde¬ 
pendent. If. V. 

1021 -Effectof Tree Products on the bacterial Activities in Soil: Ammonification 
and Nitrification. — Gibbs, W. M. and Wereman, C. H., in Soil Science, Vol XIII, 
No. 4, pp. 303-322. New Brunswick, N. J., April 1922. 

The greater part of the soil of northern Idaho consists of a silt loam. 
This area is covered with vast forests which are gradually being cleared by 
removing the timber en masse and burning the debris and each year there 
is an increase in the acreage of land available for agriculture. The first 
crop on this land is fairly good, but each successive crop is diminished for 
three or four years but after six or seven years better crops are obtained. 
This result is attributed to harmful substances left in the soil by the timber 
which disappear in six or seven years. The fairly good yield obtained from 
the first harvest can be explained by the small amounts of available plant 
food left in the soil, which are removed by the first crop. 

The object of the author's investigations was to ascertain the effects 
of these harmful substances on soil bacteria. 

Fbrnow states that in a century the products formed from the leaves 
of a forest constitute 15 % of the soil ; in order to be well within the limit 
found in nature the authors used forest material in amounts varying from 
1 to 3 %. 

The samples were composed of saw-dust, bark and needles from differ- 
ent forest trees ; three types of soil were chosen for the experiment, forest, 
garden and field. Samples of soil weighing 100 gm. each were put into bot¬ 
tles of 500 cc. capacity, and 1 gm. of dried blood was added to each and the 
moisture content brought up to 25 %, and an additional 2 gm. of water 
for each gm. of wood or other tree product. The samples were incubated 
at a temperature of 28° C for a week, after which they were analysed for 
ammonia content. The samples for nitrification were prepared in the same 
manner except that the moisture content was made up to 20 %, and the 
incubation lasted four weeks ; the moisture lost by evaporation was re¬ 
stored each week. 

The samples for denitrification were prepared in the same way as were 
those for ammonification, with the exception that sodium nitrate solution 
was added instead of blood. 

All the substances which were tested reduced ammonification. In the 
forest soil, cedar (Thuya plicaia) was the most harmful and reduced ammonia 
accumulation 78.9 %, the sugar maple coming next as regards toxicity. 
The white pine (Pinus monticola), the least toxic of the group, reduced it 
by 13.1 %. The results were very similar in the case of field soil. Cedar, 
maple and larch were the most toxic. Among the products other than 
sawdust Thuya plicata needles exerted the greatest inhibitory action, fol¬ 
lowed by those of Pinus ponderosa, Pinus monticola and Abies t grandis ; 
larch needles had little effect. 
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All tlie substances tested proved to be inhibitory to nitrate formation 
from blood and ammonium sulphate. This effect is reduced but is not 
entirely removed by applications of 1 % of carbonate of lime. 

Ash and maple sawdust in 3 % applications almost stopped nitrification. 
Cedar, maple, larch and Douglas fir sawdust caused the greatest reduction. 
Apart from sawdusts, applications of 3 % of white fir, yellow pine and 
cedar needles practically prevented nitrate formation. Notwithstanding tlie 
effect of the needles, white fir sawdust was but slightly detrimental. The 
forest residue which covered the soil also reduced both ammonification and 
nitrate formation. On the other hand, ferns, which abound on forest land, 
had little effect. 

The denitrification experiments indicate that the reduction of nitrates 
is not due to the denitrifying group bnt to inhibition of the nitrifying or¬ 
ganisms. With the exception perhaps of maple and ash none of the sub¬ 
stances tested would serve as a source of energy for denitrifying 
organisms. 

A. de B. 


1022 - Soil Fatigue. — d’Hubert, A., S n Journal d'Agriculture pratique , Year 86, No. 7 
pp. 136*138. Paris, Febr. 18, 1922 

The writer defines the fertility of a soil as its capacity to prcduce veget¬ 
able matter, independently of its chemical composition. Decrease of 
fertility has been attributed to several causes : — 

1) The most simple hypothesis is the soil s exhaustion in nutritive 
matter. Recent research has shown that this * is not adequate, for the 
composilion of soil solutions is, if not constant, at least almost invariable. 

2) Another explanation of soil fatigue is furnished by RussEix and 
his collaborators who bring in antagonism between the germs in the soil , 
in which the injurious germs get the better of the useful germs. The former 
class is represented mainly by protozoa, which by phagocytosis would 
destroy the latter, represented chiefly by Azotobacter . The exhaustion 
of the fertility of the soil would be due to the rapid increase of the proto¬ 
zoa. This is perfectly correct when it is a matter of crops in vitro , but, in 
nature, protozoa and Azotobacters play a secondary part relatively to other 
living agents. Moreover this hypothesis does not explain wl^ a parti¬ 
cular crop e. g, lucerne, cannot be grown again on the same ground except 
after a certain period of repose. 

3) The injurious effect exercised by the organic residues left by the 
plant in the soil is another suggested explanation. These residues may be 
either dead roots, or pellicles coming from the desquamation of the live 
roots. In this order of ideas, Prianichnikow and P&ritourine have 
proved experimentally that the introduction of fragments of roots into a 
pot of screened soil reduces the yield. The writer has repeated this expe¬ 
riment under conditions permitting a more rigorous comparison. As soil 
is too complex a medium for it to be possible to study in it each of the 
factors which regulate vegetation, he preferred to make use of a sterilised 
nutritive liquid, in which he grew maize, following the method suggested 
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by Mazil Three series of experiments were made:— one series grown 
in a liquid which had not yet borne any crop, one series in a liquid which 
had already borne a crop of maize, one series in a fresh liquid, but into 
which fragments of roots had been introduced. 

The average lengths of stalk and roots showed marked increases from 
i he I st to the 2 nd and from the 2 nd to the 3 rd series ; they were respectively 
60 and 40 mm., 135 and 180 mm., 125 and 200 mm. It is therefore pos¬ 
sible to conclude that, at least in the case of young plants, the presence of 
the dead roots of a plant is very favourable to and does not hinder growth. 

4) There remains a fourth hypothesis, closely connected with the 
last, namely that the plant elaborates ivaste products injurious to itself, 
which check the development of plants of the same species, behaving like 
toxins. Although this hypothesis is still slightly inconsistent, it alone 
can explain several facts. 

It is supported by Whitney, who quotes the following commonly 
observed fact : beneath the trees on a lawn there is no vegetation, and the 
grass disappears. This lack of vegetation is not due to shade for it would 
then be observed only- under the north part of the tree, where the shade 
is more persistent ; but this is not the case, the lack of vegetation being 
uniform under the crown of the tree. This lack of vegetation is also not 
due to exhaustion of the soil by the roots of the tree, either in nutritive 
matter or in moisture, for, whatever amount of manure and water is given, 
the soil does not recover ils fertility. This is,therefore in all probability 
due to the excretion, by the leaves, of injurious substances which the rain 
carries down to the ground below. It must also be remembered that acid 
soils are infertile ; now acidity in itself, is not injurious ; in fact cultures in 
liquid media require an acid reaction ; nor can it be stated that acidity is 
injurious as checking the process of nitrification ; in fact the plant assimilates 
ammoniacal nitrogen as well as nitric nitrogen ; it follows that acidity is 
merely an indication of the presence of injurious substances. 

Applications. — This hypothesis has led to a practical application 
for ascertaining the nutritive value of a soil. The method recommended 
by Whitney consists of rapid comparative experiments of growth, made 
so as to shield the soil against the action of oxygen which would destroy 
the vegetable toxins, which are highly liable to oxidisation. With this 
object, the soil tests are made in metal pots steeped in melted paraffin; 
the experiment lasts only 2 or 3 weeks ; the weights of the crops are then 
taken. By adding manures to the soil it can be ascertained which is the moie 
suitable. The soil Bureau of the United States has used this method for 
more than 10 years ; it is not absolute, but, in practice, its results agree 
with those given by cultures in the field and chemical analyses do not al- 
ways give such satisfactory results. It is desirable that further research 
should be made regarding the nature of the supposed toxic substances 
and the right means of destroying them. Up to the present time the use 
of carbon disulphide, toluen, calcium sulphide and heat have been tried 
empirically ; but a strict scientific study is required. 

Iv. v. 
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1023 - Irrigation in Tunisia. — CHEROT-and Cruzet, ill Bulletin agricole dcVAlgerie Tu¬ 
rns e Muroc, Year XXVIII, No. 6, pp. 159 ** 75 . Algiers, June 1922. 

In Tunisia, the work of the Government of the Protectorate for ur¬ 
ban and rural water-supply and for agriculture and industry is most praise¬ 
worthy. At present there are only 135 places, with a total of 5 000 inha¬ 
bitants, for which it has not been possible to provide a water supply. 

The greater part of the expenditure of about 40 million francs which 
the Government has devoted to this work has been absorbed by the in¬ 
stallations for carrying water to Sousse, to Sfax and to Tunis. These 
necessary canals are 120 km., 166 km. and 207 km. in length respectively. 

The various irrigation undertakings of importance, found chiefly 
in the centre and south of this region have been grouped as follows for 
the purpose of Government assistance :— 


1) Syndicates using natural spring water. 7 

2) » » flood water. 2 

3) » » artesian well water .. 8 

4) » » drainage water. 1 

Total ... 18 


Other similar associations are being formed. 

After this preamble, the writer gives his personal opinions on the 
principal questions of drainage and irrigation, and suggests that in Tu¬ 
nisia where the greatest difficulties in the utilisation of local resources 
are to be found, the programme to be carried out should be ' — 

1) Utilisation of permanent water courses ; 

2) » >> alluvial » » 

3) Search for natural springs ; 

4) Establishment of artificial sources ; 

5) Development of underground springs and reserves; 

6) Drainage of marshy land and drying marshes ; 

7) Storing water from the mountains in reservoirs ; 

8) Scientific utilisation of natural reservoirs. 

Permanent water courses are very scarce in Tunisia. There are how¬ 
ever, to the south of the region numerous permanent springs which 
may sometimes attain a flow of 1200 litres per second. 

At present all this wealth of water is more or less used by the local 
population for the irrigation of the neighbouring land and for motive 
power. On this subject, the writer gives some personal advice for the 
resolution of new and important problems of drainage. - 

Utilisation of running water. — As in Tunisia the hygrometr- 
ical state of the air undergoes considerable variations, sometimes a sudden 
change in temperature may precipitate an excessive amount of water which 
often causes in most of the streams actual flooding and consequently 
inundations of the neighbouring land which in this way are irrigated and 
fertilised by the mud and detritus carried by the floods. 

Up to the present the natives make, at various chosen points on the 
streams, rudimentary irrigation works which regulate these inundations 
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to the best advantage. But these plants, owing to their poor construc¬ 
tion and the power of the water flow, are easily carried away and destroyed, 
Consequently the writer emphasizes the necessity for constructing stable 
and complete plants which, while entailing heavy capital expenditure, 
would quickly pay their way through the increase in the local agricultural 
production. 

Search TOR natural SPRINGS. —For this the writer advises the careful 
study of the geological structure of the land according to the method 
of Abbe Paramelle who, after a long practice of 25 years in 40 Depart¬ 
ments of France, has seen his theories crowned with good results. 

Establishment op artificial sources. — In many cases the esta¬ 
blishment of artificial sources consists in sinking wells in the customary way, 
or else, when the sub-soil allows of it, and when the impervious layer 
is not deep, to bore a tube well. 

The tube well can be sunk by Norton’s method which consists in 
a steel tube driven through the impervious layer to reach the water¬ 
bearing zone, this tube being provided at one end with holes which act 
as a filter and at the other with a small hand pump for raising the water. 

Other methods can also be used, for example those in use in Lom¬ 
bardy and the Northern parts of Italy for irrigating the plain of the Po. 
They consist of wooden cylinders driven into the ground to a depth 
of two or three metres through the impervious layer. 

But such tube wells cannot be sunk unless the impervious layer is 
not thick and it is easy to reach the water-bearing stratum. 

In conclusion the wells, whether sunk in the ordinary way or by 
the tube well method are always very useful for purposes of cultivation 
and irrigation and for all other human needs. Consequently the Inspec¬ 
tors of the Engineering Department should have experience of the means 
of discovering water-bearing zones so as to be able to give advice and 
information as to how to make use of these natural sources on reqnest 
and in return for a suitable fee. 

Artificial sources. — Among these, in addition to the preceding, 
the most interesting are artesian wells. The Civil Engineering Department 
has constructed several in Tunisia which have given really remarkable 
results. Sometimes again the sub-terranean water is so arranged that 
after a careful study of the geological formation by means of levelling, 
excavation, etc, it may be made to rise to the surface level. This was 
done in 1918 by the Department at the Triba centre of colonisation, by 
excavating through strata of rocky and marble ground an approxima¬ 
tely horizontal tunnel 150 m. long which gave access to a spring of which 
the minimum daily output is 500 cubic metres. 

Developing underground springs and reserves. — This de¬ 
velopment can be obtained by slowing down the flow of running water 
and thus encouraging infiltration through the soil. 

This is not advisable unless the impermeable stratum is fairly shal¬ 
low, since otherwise difficulties which may be insuperable will be encoun¬ 
tered. The means which can be used to obtain the development of sub- 
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temuiean water are many including :— earth dams, infiltration wells, etc. 

But these experiments should not he made without a previous sur¬ 
vey of the ground by opening up the soil and subsoil, levellings, sound¬ 
ings, etc. The writer noted, in the district of Beja, the unforeseen for¬ 
mation of a very large spring which arose in a badly watered property, 
after the clearing of a plot of ground hitherto neglected because of its 
want of fertility. Unintentionally the proprietor had helped to enrich 
the underground reserves of water with irrigation water by increasing 
with the clearing the coefficient of infiltration in the land. 

Improvement of marshy land and drainage of marshes, — 
Although Tunisia is poor in water, the special conformation of the land 
in the Northern dictrict is favourable to the accumulation of stagnant 
water and consequently of marshes, swanps, etc. The writer therefore 
emphasised the immediate steps to he taken for the benefit of the country 
by indicating the more important places where works of improvement 
should be carried out. 

Reservoirs with dams. — The first work of this kind was construct¬ 
ed in Algeria between 1845 and 1849 at the mouth of the river Fig, in 
the plains. In the Oran district, where there is an annual rainfall of 
from 400 to 500 111m., there are 5 ; the Algiers district has 2 ; in the De¬ 
partment of Constantine, where several attempts have been made, there 
are none. 

The writer says that after many years these works have shown their 
rather serious and peculiar drawbacks. Each year it is observed that 
the capacity of the reservoirs decreases in a marked degree. For exam¬ 
ple, the reservoir Djidionia, the initial capacity of which was about 
2 200 000 cubic m. could not hold more than 200 000 cubic m. in 1912, 
Having ascertained this fact, the French engineers tried to lessen tho 
mischief by getting rid of the accumulated detritus, and they did so by 
using the running water itself, that is to say by sacrificing a volume of 
water 8 to 10 times that of the mud removed. 

Hence the chief difficulty which checks schemes of construction bar¬ 
rage and reservoir is the sense of uncertainty that the basin will not fill 
up so as to eliminate what are called the “ aleas geologiques 

To solve this problem several commissions composed of experts have 
been formed. It has however not yet been possible to check the decrease 
in the capacity of these reservoirs under the effect of the accumulation 
of deposits brought down by the running water, which proves a serious 
disadvantage in Tunisia. 

Conditions necessary for the satisfactory use of reservoirs 
with dams in Tunisia. — According to the writer the best conditions 
will be realised if the actual volume of water from the rainfall does not 
exceed double the capacity of the reservoir, so that the half of the water 
which comes from the autumn rainfall can cleanse the reservoir, the other 
half, coming from the spring rainfall, only being used. For this reason: 

1) A good number of probabilities /which are derived a priori 
from topographical examination must be disregarded; 
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2) A careful study must be made of the behaviour of the rains and 
the regulation of the streams of the district, which must be supplemented 
by geological examination, by soundings and other tests so as to ascertain 
the local stratification. It is only after these preliminaries that a detailed 
study of the scheme can properlv be made. 

Utilisation of water from barrage reservoirs — The greater 
part of this water is used both for agriculture and for town purposes. 

In Tunisia the idea of replacing coal by electricity has always been 
popular. However as the most important consumers of electricity would 
be the railway and the mining companies, such substitution would be 
inexpedient, since the electrification of transport is not important in' 
the country on account of the small number of trains. 

Natural reservoirs. — Up to the present these reservoirs have 
not been used by private industry, but they might offer certain advan¬ 
tages for the irrigation of cultivated land. Thus with that object the 
Sebka, El-Kourgiz and Garoa-Fl-Hamada could furnish several millions 
of cubic metres of water. 

To sum up, little remains to be done in Tunisia as regards urban and 
rural water supply, but irrigation and similar schemes can make further 
use of local resources by utilising all the local supply, by improving and sup¬ 
plementing the plants which already" exist with the co-operation of the 
local Government, which should encourage and help all good private 
initiative. % G. D. 

1024-Production of Phosphoric Acid by the Method of Electric Condensation and 
Precipitation. — Swann, T., in Industrial and Engineering Chemistry , Vol. r4, No. 7, 
pp. 630-631. Washington, July 192-. 

Up to the present phosphoric acid has generally been prepared by the 
treatment of mineral phosphates or bones with sulphuric acid. The new 
method by electric precipitation, is actually in use at Anniston (Alabama, 
U. S.), where three electric ovens are employed, which require a power 
of 10 000 H. P. and 44 000 volts. 

This method consists in fusing in the electric oven (1) a mixture of 
crude phosphate, coke, sand and iron shavings. The phosphorus which 
by this means is set free combines partly with the iron and forms iron 
phosphide containing 25 % of phosphorus and part volatilises with other 
gases in the oven and is oxy r dised in the air ; the phosphoric acid of 90-95 % 
concentration is collected in specially designed condensers, after which it 
is refined by special methods. The particular advantage of this process 
consists in the production of a highly concentrated acid which is almost 
free from iron, as all the iron contained in the phosphorite separates out 
in the form of phosphide. The acid is sent out in barrels or in transport- 
tanks lined on the inside with a special acid-resistant, wax compound. 
For pharmaceutical purposes it is necessary to recrystallise the acid, as by 
this means a purity of 90 % can be obtained for medicinal use or for making 
oxygenated water. 


U) See R. May 1910, No. 571 • (Ed.) 
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This process has already been applied to the manufacture of fertilisers 
for which purpose a great expansion can be foreseen. 

Fertilisers have already been produced containing ammonia, phos¬ 
phoric acid and potash, with a fertilising power five times that of the or¬ 
dinary product. 

' There should be some means of safeguarding the use of such a concen¬ 
trated fertiliser, but the concentration will effect a great saving on freight, 
and it will also be possible to reduce the cost of the fertiliser. In order to 
fix ammonia, it will be an advantage to replace sulphuric acid by phos¬ 
phoric acid and in this way to produce a fertiliser which will contain two 
of the three essential fertilising elements, 

A. de B, 

1025- Enriching Extract of Phosphoric Acid by means of successive Decomposi¬ 
tions Of Phosphorites. — Boi/ko, E. and Sokolowa, O.. iii Zeitschrift fur Anqevandtc 

Chemie , Year 34, No, 88, pp. 548-550. Leipzig, Nov. 4, 1921. 

There are two great difficulties in working Russian phosphorites (1), 
namely their small content of phosphoric acid and the great distance be¬ 
tween their beds in the N. E. and the regions of Central Russia where they 
are required. Also the ordinary processes with sulphuric acid or bi-sul¬ 
phate of soda do not dissolve more than 70 % of the acid contained. 

The new process of Prof. Prianichnikov of Moscow, which not only 
makes it possible to dissolve all the phosphoric acid, but also gives a 
richer solution of the mineral, is therefore very important. In this method 
use is made as solvent not only of sulphuric acid, but also of the phosphoric 
acid previously extracted. To begin with sulphuric acid slightly in excess 
is allowed to act on the phosphoiite, to which water is added in the propor¬ 
tion of 2 to 3 or of 2 to 4. It is mixed vigorously for half au hour and 
taken to the filter press. The precipitate is washed with water until it 
is quite free of phosphoric acid and the water used for washing is not con¬ 
centrated but is used to dilute the sulphuric acid in the subsequent opera¬ 
tions. 

The following method is however perhaps preferable : — from the pre¬ 
cipitate of the first operation two liquids from washings are obtained which 
are kept separate and used for washing the precipitate of a second opera¬ 
tion. The precipitate is washed for a third time with pure water and three 
liquids from washings are thus obtained which are used to wash the precip¬ 
itate in a third operation. This is again washed with pure water, and 
so on, so that each time an extra liquid from washing is obtained. The 
operation is repeated five times and at the end the first liquid from washing, 
which at the beginning contained 8 to 9 % of phosphoric acid, contains 28 % 
of phosphoric acid, without diminishing the quotient of purity. In fact the 
quantity of phosphoric acid dissolved does not depend on the quantity of 
acid used but only on its concentration. A. de B. 


(1) See JR. Aug. 1913* No. 918. (Ed.) 
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1026- Experiments on the fertilising Value of “ Supra” disintegregated Phosphate, 
in Belgium (1). — Graftiau, J., with the collaboration of Giele, J. and Hardy, P., 
in Bulletin de Lz Societe Chimique de Belmquc, Vol. 31, pp. 22-23. Brussels, 1922. 
Bisintegregated phosphates are already produced in large quantities : 
they are obtained by calcining, in a rotary kiln, a mixture of calcareous 
phosphate with substances acting as a flux. The writer has tested " Su¬ 
pra ” in pots of varnished wood fibre. Oats 'were the principal crop, 
forage cabbages the after crop. The pots were manured identically with 
1.5 gm’ of nitrogen in the form of nitrate of soda and 28 gm. of potash in the 
form of sulphate. The pots with phosphoric acid had 0.75 gm. of manure. 

The writer describes in detail the course of the experiment from which 
he draws the following conclusions: 

The test shows the high fertilising value of “ Supra The increased 
yields are much the same as with slag. This manure may be recommended 
when it is desired to use basic manures. It cannot be mixed either with 
manures having the power of setting free ammoniacal nitrogen or with su¬ 
perphosphates, exactly like slag. It is important to note that the manure 
should be kept dry and when spreading the workers should protect their 
respiratory organs. P. C. 

1027 - Assimilability of various Phosphate Manures. — Von Wrangell, m., in Land - 
wirtschaftliche Jahibucher, Vol. I,VII, No. 1, pp. 1-77. Berlin, March 1922. 

For a long time the effects of various phosphates on crops in different 
conditions of environment has been studied at the Experimental Station 
of Hohenheim (Germany). At first experiments were made with various 
crude phosphates in the form of oolite, Norwegian crystalline fluorapatite, 
and of phosphates containing carbonic acid, such as carbonatapatite, 
staffelite and Eahn's phosphorite. The conditions and the process of ab¬ 
sorption in two special plants, mustard and maize, were studied by examin¬ 
ing the various chemical reactions of the liquids in the soil. Phosphates 
of lime soluble with difficulty (crude phosphates or pure tricalcic phosphate) 
were used and quite different effects were obtained in the two plants, es¬ 
pecially regarding the ratio of absorption between the molecule of lime and 
that of phosphoric acid. This molecular ratio is called the “ lime-phosphor- # 
ic acid factor It at once seemed probable that from this ratio it would 
be possible to deduce the capacity of plants for using insoluble phosphates, 
and to find some explanation regarding the manner in which assimilation 
of phosphoric acid is caused. 

The numerous experiments made show this theoretical supposition 
to be correct, and this factor may possess great importance. By examin¬ 
ing the value of this factor in various plants it is found that the phosphates 
of lime are not well absorbed by cereals, especially by wheat, rye and bar¬ 
ley (1.3) ; slightly better by oats (1.6) and by maize (3). The potato 
comes next, then leguminous plants such as beans, peas; clover absorbs 
well (12), turnips, sugar beet, mangolds and hemp absorb very well (23), 
tobacco and mustard also well (15). In the recent work of Pfeiffer and 

(1) See R. May 1919, No. 573 . (Ed.) 
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Rippei, “ Behaviour of various plants under tlie action of phosphates soluble 
with difficulty ” [Journal lily Landwirtscha/t, TXIX, p. 165), in which the 
“ lime-phosphoric acid ” factor is calculated, the important discovery 
is given prominence that with a progressively intensive manuring with 
phosphoric acid the “time-phosphoric acid” factor decreases regularly. 

The reaction of the soil has very great importance for the rate and 
degree of absorption of phosphoric acid ; the acid reaction facilitates and 
increases its absorption. The absorption of phosphoric acid by a plant 
which grows in an acid soil is very great: on the other hand the alkaline 
reaction increases the absorption of lime. Special experiments made with 
oats and maize by applying to excess alkaline manuring (with silicate of 
potassium, nitrate of potassium, nitrate of ammonia and gypsum) and acid 
manuring (with sulphate of ammonia and sulphate of potassium) have 
plainly proved that the “ lime-phosphoric acid ” factor undergoes great 
variations. To ascertain to what extent plants withstand an acid or al¬ 
kaline manuring, special experiments were made in cement boxes, made 
waterproof with a layer of paraffin, in which the reaction of the soil could 
be quantitatively controlled. In the case of maize the results were such 
that poisoning by alkaline reaction might be inferred whereas mustard 
consumed the insoluble phosphates even in the case of alkaline nitrogenous 
manuring. These experiments also prove a remarkable sensitiveness of 
mustard to chlorine. In fact the chloride of ammonia produces toxic 
effects on that plant. Further experiments are in progress in order to 
ascertain the function of chlorine. During growth a bright green colora¬ 
tion of the soil was also noticed, which may perhaps be explained by 
the presence of micro-organisms previously studied by Reichnow, Woixkn- 
weber, Knop and Tow. Growth was afterwards affected by some infection, 
as happened in the case of some experiments of comparative manuring with 
oolite and with carbonate of lime. Experiments were then made to de¬ 
termine what amount of lime is required to prevent the absorption of 
phosphoric acid. Some plants showed evidence of attempts to eliminate 
from their circulation the excess of lime which prevented that absorption: 
for example endogenetical production of oxalic acid, as the writer suggest¬ 
ed in a previous work and as the researches of Staek confirm. To control 
the process sand was neutralised by a special treatment invented by the 
writer for cultures, by depriving them of all the carbonate of lime present. 
The sand w r as next manured and for each molecule of tricalcic phosphate 
1 — 2 — 5 — 9 — 20 — 75 — 225 — 675 molecules of carbonate of 
lime were added progressively and respectively for each culture. Oats 
did weh in the absence of carbonate of lime; the yield diminished by one 
half with one molecule of carbonate, by one third with two molecules; it 
was almost nil with larger quantities. On the other hand, maize continued 
to prosper in a satisfactory manner even with 5 — 9 — 20 molecules of 
carbonate. 

Althoughin a less degree, the action of tricalcic phosphate can be 
noticed even in the presence of 225 and 675 molecules. The writer asserts 
that, the conditions of the soil bring identical, there will never be an equal 
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reaction under the influence of tricalcic phosphate for two plants physio¬ 
logically different. If plants of mustard and maize are grown in neutral 
soil to which has been added tricalcic phosphate the nutritive functions 
will be disturbed and the mustard will die for lack of lime and the maize 
for want of phosphoric acid, as can be proved by analysis of the ash. The 
writer attributes the greatest importance to the analysis of the ash. The 
researches of Kruger, Emmerling and the recent experiments prove there¬ 
fore that some plant species, although not all, utilise tricalcic phosphate 
in a satisfactory manner, even in the presence of lime. 

The susceptibility of lupines with regard to lime, has been known for 
many years and has formed the subject of many publications, but hitherto 
with no definite result. On this subject the researches of Pfeiffer, Creydt, 
Walter Mevius, Kappen, Merkenschlager, Schultz-Lupitz and other 
writers are worth noting ; the experiments of Busgen, according to the 
author, are contradictory. The writer thinks that the injuries caused by 
lime in lupines result from disturbances in the nutritive functions; easily 
soluble or physiologically alkaline salts of lime, such as the nitrate and 
carbonate especially, might, by their presence, prevent the absorption oi 
phosphoric acid, This hypothesis, already expressed by the writer in a 
previous work, was recently confirmed conclusively. 

The preceding observations lead to the establishment of a constant 
law of polarity between lime and phosphoric acid. Thus it has been 
ascertained that with manurings of phosphates of lime the absorption of 
phosphoric acid is very limited. The data of Emmekling vary between 
4 and 17 %, according to the nature of the soil. In experimental stations 
30 % is not exceeded. The writer made experiments with tertiary phos¬ 
phates of iron, aluminium and magnesium. Contrary to the general opinion, 
the results obtained with the first two were good and those with phosphate 
of magnesium were remarkable. The methods of manuring employed up 
to the present are therefore too exclusive in the sense that only phosphates 
of lime have been considered. The recent experiments have shown that, 
where the plant does not require lime, the other compounds of phosphoric 
acid should always be preferred. Regarding the specific case of phospho- 
magnesian manuring, the writer examines the two processes of assimila¬ 
tion which take place in the plant, namely that of absorption at the expense 
of ionic soil solutions and that of direct total absorption, without basic 
residue, of particles of-phosphate of magnesium. 

The writer next examines and controverts the theory of Eoew, accord¬ 
ing to which the two substances, calcium and magnesium, should be furnish¬ 
ed to plants in a certain relative proportion in order that the best results 
should be obtained. The writer maintains on the contrary that the form of 
combination of the two elements is much more important than the quanti¬ 
tative proportion ; for example, carbonate of magnesium is injurious, while 
the sulphate is favourable to growth. Ehrenberg's law on the lime- 
potash stoechiometrical ratios, according to which the presence of lime 
prevents absorption of potash, enters this field of research, the numerical 
results of which do not always seem reliable. 
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The practical importance of this subject is worth consideration. In 
the first place it has been proved that the choice of the base in phosphoric 
compounds is far from being negligible. 

The phosphate " Rhenania ” and basic slag, the composition of 
which is still uncertain, have no great importance. More interesting is the 
problem w'hether nitrogen or phosphorus should be preferred. In I v iE~ 
big's time, mineral phosphates were undoubtedly preferred, but it is pos¬ 
sible that since then the soils have changed under the action of a continued 
mineral manuring. At the present time it is incontestable that nitrogen 
gives better results than phosphoric acid. Furthermore the quite special 
conditions of Germany at present must be considered: nitrogenous manuring 
was already in deficit in many lands before the war, because of its high cost: 
the soils are on the average more sensitive to nitrogen than to phosphoric 
acid ; then from an economical and national standpoint, nitrogen and po¬ 
tash are produced by German industry, while phosphates have to be import¬ 
ed from abroad. In conclusion the use of other compounds of phosphoric 
acid in replacement of those hitherto used as artificial manures seems to 
allow a good result by making possible the disposal of reserves of phosphoric 
acid. The writer next describes the experimental part of his researches, 
analysing in detail and chronologically the results given by each experi¬ 
ment, considering in a special way the^conditions of soil, irrigation and the 
manuring. 

The description of the experiments is supplemented by 23 large tables 
in which are grouped the numerical data relative to them, and by 2 photo¬ 
graphic plates. A. d. B. 

1028- The Supply of Nitrogen for Agriculture in Germany. — Wirtschaft und Statists, 
Year n, No. 3, pp. 72-73, 2 figs. Berlin, Feb. 1922. 

From 1913 to 1922 the German production of nitrogen has been the 
following : — 


1913/14 • - • * 

1 

. . . . I 110 000 

tons 

1920/21. 

242 000 tons 

1918/19 .... 

. . . . i 115 000 

» 

1921/22. 

290 000 » 

1919/20 .... 

. . . . j 159 000 

» 




Half the production consists of-sulphate of ammonia and the other 
half of nitrate and cyan amide of calcium. 


Tabof I. — Quantities {in tons) of fertilising matter consumed 
in German agriculture from 1913 to 1920. 


Year of manuring 

Nitrogen 

1 

Phosphoric acid 

Potash 

1913. 

210 OOO 

630 000 

557 OOO 

1918.. 

115 500 

231 000 1 

670 000 

1919 .. - • 

159 200 

137 800 : 

756 OOO 

1920. 

212000 

268 000 1 

578 000 
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The figures in Table I are represented graphically (in thousands of 
tons) in the annexed diagram. 

For the year 1921-22 the use of 290 oco tons of nitrogen is estimated 
and it is expected that the whole of this amount can be supplied by national 
production. Besides artificial fertilisers must also be reckoned food stuffs, 
the residues of which (farmyard manure) supply the soil with nutritive 
principles. This is shown in Table II. 


Table II. — Differences in the use of various manures 
in time of peace and in time of war (in tons) 


Products 

' 1913 

j Excess of imports 
| (4- = excess of 

exports) 

1920 

Excess of imports 
(+ = excess of 
exports) 

Cattle foods. 

6 282 000 

540 000 

Crude feeding matter. 

I 734 000 j 

329 OOO 

Manures: 



Crude phosphates .... . 

297 000 

116 OOO 

Nitrogenous manures. 

710 000 

(+ 14 OOO) 

Organic manures. 

99 000 

I OOO 

Potash salts.. 

(-}- 1 676 000) j 

(+' 843 °°°) 


Table III. — Yields per hectare of the principal crops , in qs. 


Products 

1913 

Average of the 
years 
1904-1913 

1921 

Rye .. . . 

19.2 

17.2 

15.9 

Wheat , .. 

24.1 

20.7 

20.4 

Barley... 

22.0 

T 9 .8 

17.I 

Oats... 

22.0 

19.0 

IS-1 

Potatoes.| 

I 57 -* 

I 35 A 

98.8 

Sugar beet . .. .... ! 

— 

287.8 

204.9 

Hay. j 

49-1 

43-0 

3 i -5 


Table IV. — Price obtained for nitrogen (in marks per kg.) 


Date 

Sulphate 
of ammonia 

! 

Nitrate of Soda 

Cyanamidc 
of Calcium 

1914 .. 

I -35 

I.40 

I.I 5 

11 January 1916. .... 

i.48 

— 

1-74 

13 March 1919. 

2.60 

355 

2.4O 

1 October 1919. 

5.40 

6.50 

5.40 

1 March 1920. 

12.00 

15.00 

IO.7O 

1 June 1921.. 

14.50 

X 7-50 

12.90 

7 October 1921 .. 

17.40 

24.00 

15.50 

5 December 1921 .. 

25.80 

31.20 

23.OO 

Increase m price at the end of 1921 (in pro¬ 
portion to the pre-war price equal to 1) 

19.1 

33.3 

39.0 


[10381 
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The cessa • ion of the importation of Cbili saltpetre and the great de¬ 
crease in the importation ot cattle foods and crude feeding matter are of 
special importance. Concentrated foods admittedly supply annually ioo ooo 
tons of nitrogen to German agriculture. The effect of the decrease in 
manuring is shown by the decreased yield per hectare of the principal crops 
(see Table III page 1203). 

Diagram representing the quantities {in thousands of tons) of fertilising matter 
consumed m German agriculture from 1913 to 1920. 



EXPLANATION: 

A = Potash (K a O) 

B — Phosphorie acid (P 2 0 5 ) 

C e= Nitrogen (N) 

K = Nitrogen contained in Chili saltpetre. 

The value of the nitrogen estimated to be used for the year 1921-22, 
according to the present price, is 7 milliards of marks. Taking the dollar 
at 180 marks , Chili saltpetre costs double the price of nitrate of soda pro¬ 
duced in Germany. A. d. B. 

flOJSS] 
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1029 - Fixation of Atmospheric Nitrogen, and the Fabrication of Nitrogenous 
Manures in Egypt. — Hughes, F., ill Ministry of Agriculture, Esiypt. Technical and 
Scientific Series , Bulletin No. 2r. Cairo, 1922. 

After a general survey of the question of the fixation of atmospheric 
nitrogen, the author deals more especially with the problem*of nitrogenous 
manures in Egypt in relation to soil conditions. 

Before the war, Egypt spent some £E.6oo ooo annually on fertilisers, 
chiefly nitrate of soda and sulphate of ammonia. So far experiments have 
not been worked out to any large extent for Egyptian soils, but it may be 
concluded a 'priori that nitrate of lime is more useful than nitrate of soda. 
One of the chief drawbacks in Egyptian farming is the presence in the soil 
of small quantities of sodium salts, usualty chloride, sulphate and bicar¬ 
bonate and rarely carbonate, which is the most troublesome of all. Now 
as sodium is not one of the essential elements for plant growth the nitrogen 
from the nitrate of soda may be taken up in the form of nitrate of potash 
or nitrate of lime and the soda residuum will increase the amount of salts 
already present in the soil. 

Pot experiments have been made with soil from the Nile bank to which 
various manures were added. Nitrate cf lime proved the most effective. 
Taking the increase brought about by nitrate of soda (average) as 100 the 
following results are obtained for other fertilisers : — nitrate of lime 104; 
sulphate of ammonia 92 ; nitrate of ammonia 98 ; cyanamide 59. The 
slowness of the action of organic manures appears to be due to a failure to 
change the latter to nitrate, but the shortness of the time factor is no doubt 
of importance in this connection. 

As regards the industrial aspect of the question the author states that 
at Assouan power is available of well over 250 000 HP which would serve to 
supply some 750 000 tons of nitrate of lime for six months, that is, more 
than the pre-war demand of the country. 

Transport costs are very high in Egypt and hence the preference 
for concentrated fertilisers such as urea, superphosphates with 40 % phos¬ 
phoric acid content etc. 

On the assumption that 100 000 tons of fertilisers were utilized annual¬ 
ly, the increased wheat production is estimated at 6 million bushels (17 %), 
which would give a total crop amounting to about 35 millions bushels. 

A. d. B. 


1030 - Fertilisers for Beans. — See No. 1050 of this Review. 


1031 - Seeds and Plants introduced by the Agricultural Department of the United 
States. — Inventory or Seeds and Plants imparted by the Office of Foreign Seed and 
Plant Introduction during the Periods from: January 1 to March 31, 1917 ; April 1 to 
June 30, 19x7, July 1 to September 1917; No 30, 83 pp. ; No. 51, xoo pp.; 
No. 52. 55 pp Washington, 1922. 

In the first three parts of the inventory of imported plants (which also 
gives the places where the plants were collected, their description, and the 
uses to which they could be applied, etc.), Fairchild, Agricultural 
Explorer in charge, mentions the following : 


AGRICULTURAL 

BOTANY, 

CHEMISTRY 

AND 

PHYSIOLOGY 
OF PLANTS 
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Cereals. — A variety of maize (Zea Mays) with bitter leaves coming 
from Rosario (Argentina). Although its yield is somewhat low, and it is 
liable to attack from grasshoppers, this species of maize can be cultivated 
advantageous^ in districts infested with these insects which only eat its 
leaves when there is absolutely nothing else to be found, as they dislike the 
bitter taste. This maize could perhaps be employed in crossing experi¬ 
ments undertaken with the view of obtaining forms resistant to disease 
and to insect attack. 

Forage plants. — Tussock Grass ( Poa flabellata) a native of the Falk¬ 
land Isles, where it grows on the peaty soil near the sea. It makes a good 
forage and the roots are edible and have a pleasant flavour. 

Four forage Gramineae known as " Satintop ” viz., Andropogon erian - 
thoides , A. intermedius, Chaetochloa barbata and Panicum decompositum , 
imported from New South Wales are noted for their hardiness and heavy 
yield. 

A collection of n species of Poa from the Belgian Congo sent by the 
Iyeverville Agrostological Garden. 

Panicum serratum giving pasturage for sheep at an altitude of 
2000 m. near Pretoria (South Africa) is' worth trying on the mountain 
pastures of the Pacific slopes. 

Meadow rice grass (Microlaena stipoides) from Australia and New 
Zealand, where it carries large numbers of stock, also merits a trial. 

Three selected kinds of Red Clover ( Trijolium pratense), sent by the 
Royal Danish Agricultural Society: Tystofte No. 71, early ; Tystofte No. 87, 
late ; Hersnap late ; the ^st is the best, and is already grown, on a large 
scale in Denmark. 

Kitchen garden plants. — A wild tomato from Cristobal (Panama 
Canal region), Ly coper sicon esculent urn resistant to wilt [Bacillus Solana- 
cearum ). 

Manhattan melon ( Citrullus vulgaris) from Natal. 

The fruits can be kept for 6 moni hs ; they are much used in South Africa 
for preserves and are very suitable for this purpose owing to their thick 
rind w r hich has a high pectin content. 

Allium triquetrum , the form bred by Trabut with very delicately 
flavoured bulbs. 

Pepino (Solanum muricatum) from Ecuador, where there are two va¬ 
rieties, one white and the other red, that produce almost seedless fruits 
making excellent salad. 

Gnetnm gnemon from the Botanic Garden of Buitenzorg (Java), a 
shrub growing from the Kkasi Mts (British India) to Singapore. It has 
edible fruits, the leaves can be eaten like spinach and the bark furnishes a 
stout fibre. 

Morocco vine, an undetermined Apocynea coming from Tegucicalpa, 
Honduras. It is a perennial climber with deciduous leaves and thrives in 
temperate climates : the flowers and floral buds are used as a condiment. 

A collection of excellent varieties of “ pai t’sai ” [Brassica pechi- 

[iosi] 
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nensis), collected in the Provinces of Shantung and Hankow (China). Some 
kinds can be sown in April-May, August, and September. 

Ornamental plants. — Several strong, beautiful species of Coto - 
neaster suitable for flower gardens. Species of Cotoneaster are widely 
grown in England, but the English forms when introduced into the United 
States proved too delicate to be generally cultivated. 

From Guatemala have been imported : the Monkey-flower tree ( Phyl- 
ocarpus septentrionalis) , which bears brilliant red flowers in January — 
Lignum vitae (Guaiacum guatemalense ), an ever-green shrub with conspicuous 
purple flowers ; this plant was already grown in Florida. — Salvia Hemp - 
steadiana , with fine clusters of blue flowers ; could be used as a substitute 
tor S. patens , a handsome, but delicate plant. 

“ Pacayito ” ( Chamaedorea sp.), one of the few dwarf palms that can 
be grown in small pots in dwelling-rooms. 

A collection of Berber is has been obtained from Columbia, Chili, Tierra 
del Fuego (Argentina), the Caucasus, Himalaya, Thibet and China. All 
the varieties are very hardy ^some are evergreen, some bear edible fruits 
while others are seedless. An evergreen type producing large seedless 
fruits'suitable for jelly-making could easily be obtained by crossing the va¬ 
rious types. 

A collection of different species of Styrax purchased by a Paris firm. 

Ficus pseudopalma from Corregidor (Philippines), with a crown of 
leaves which are about 1 m. in length. 

Casuarina stricta and C. Cunninghamiana natives of Australia. It 
is hoped that they will prove hardier than C. equisetifolia which grows in 
millions on the road-sides of South Florida. 

" Kadoesji ” ( Cephalocerus sanguinosus) , a cactus with fine edible 
fruits. 

Butia capitata (1) a hardy palm bearing eatable fruit. A native of 
Argentina. 

Plants yielding oils, tannins and gums. — “ Olivo tafahi (Olea 
europaea :), a native of the Fayum desert (Egypt). It owes its name, which 
signifies apple-olive, to the unusual size of the fruits ; these are 4.5 cm. 
in length and have a short diameter of 3 cm. 

Soft lumbang tree (. Aleurites trisperma) yields a drying-oil similar to 
the “ tung oil ” of China (2) 

Tamarix aphylla ; the seeds were sent from Algiers by Trabut. The 
plant is a native of the Sahara. A mite, Eriophyes tlaiae produces on the 
leaves galls containing 45 % of pyrogallin tannin largely used for tan¬ 
ning purposes by the natives. This plant, which has been tested in the 
Coachella Valley (United States), has grown to a greater size than any 
other arborescent species, the girth of shrubs aged 2 % years is 90 cm. 
at 30 cm. from the ground. 


(1) See R. July 1921, No. 716. (Ed.) 

(2) See R . February 1920, No. 254. (Ed.) 

Emm] 
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Two African gum acacias from Khartoum (Sudan) Acacia albida and 
A. Segal (i). 

Various Plants. — A species of Amaranthus {A, paniculatus ) from 
Cashmere with farinaceous seeds forming the staple food of the mountain 
tribes of several parts of India. In these regions, the plant is called 
“ raijgira 

The “ Pacaya palm " (Chamaedorea sp.) of Guatemala, where it is much 
grown for its inflorescences which are eaten as salad. 

Calycophysum bravipes, a Venezuelan Curcubitacea with orange-yellow 
fruits having a sweet pulp and containing (perhaps in the loculi or seeds) 
a substance more pungent than is found in the capsicum. It is called “ par- 
cha de culetra ” or the serpent's passionflower. Perhaps it is the " coco¬ 
de mono ” to which is attributed depilatory properties. 

Kafir orange [Sirychnos spinosa), a Loganiacea from British East Africa 
imported from Nairobi. The inner part of the bark of this shrub appears 
to be an antidote to snake-bites. The fruit is edible and resembles an 
orange : Sirychnos spinosa grows well in South Florida. 

Seeds of Bambostulda from Dehra Dun, India. This species is easily 
cultivated in Panama and at Porto Rico. Its stems make excellent 
fishingrods. 

Cudrania (Machera) tricuspidata (2) a Moracea that has become ac¬ 
climatised at Augusta, Georgia (United States) and gives a heavy yield. 
Silkworms fed on the leaves of this tree produce a silk different from the 
silk obtained from silkworms fed on mulberry leaves, and better-toned 
strings for musical instruments can be made from it. As silk is a typical 
protein, any change in its characters may be of importance for the study of 
alterations in other proteins. 

A new annual Teguminosa (. Aeschynomene sp.) for green manure. This 
plant is very well provided with root-nodules and could perhaps be used 
as a forage plant. It comes from Costa Rica. 

Two Rubiaceae sent from Buitenzorg (Java) : Pavetta indica and Psi- 
choiria bacteriophila ; the latter has also been brought from the Comoro Is¬ 
lands, Madagascar, where it is indigenous : the first named grows through¬ 
out India and Malaysia. Both these plants are remarkable for their leaf 
nodules which resemble the root nodules of leguminosae and, like them, 
possess the power of fixing atmospheric nitrogen. Their capacity in this 
respect will be tested in Florida. 

Vines. — Vitis tiliaefolia , a native of Guatemala, where its fruit is 
much used for making jellies. It grows well in South Florida, and would 
make a good stock for American and European vines. 

" Callulos ” ( Vitis sp.), from the Mexican valleys ; the berries are large 
and do not fall off when ripe, as in the case of most tropical vines. It is 
therefore suited to tropical countries and can be cultivated in Florida. 

Fruit trees, shrubs and bushes. — A collection of new varieties 

(1) See R. 1921, Nos. 292 and 630. (Ed.) 

(2) See R. March 1916, No. 338. (Ed.) 
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of apple trees raised from seed and sent by the Central Experimental Farm, 
Ottawa (Canada). Five of them belonging to the Wealthy variety are 
remarkable for hardiness, resistance to cold and the the flavour of their 
fruit. 

Sixteen different species or hybrids, of the genus Pyrus (P. amygdali- 
formis — P. betulaefolia — P. Bretschneideri — P. Calleryana — P. phaeo - 
carpa globosa — P. heterophylla — P. Korshinskyi — P malifolia — P. 
Michauxii — P. oblongifolia — P. ussuriensis Maxim — P. ussuriensis 
ovoidea Rehder — P. Pashia — P. salicifolia — P. serotina — P. senulata) 
are worth trying as stocks for grafting. This is a matter of special interest 
at the present time as an effort is being made tc eliminate all European fruit 
trees as stocks and to substitute for them trees with a more uniform root 
system. 

Several collections of species and varieties of pear tree from the Pro¬ 
vince of Chihli (China) amongst which are the “ pai li and other cultivated 
varieties of Pyrus ussuriensis with edible fruit ; another pear-tree possibly 
new to science and used as a stock by Chinese fruit-growers ; cultivated va¬ 
rieties of P. Lindleyi etc. The cultivated varieties of P. ussuriensis and P. 
Lindleyi that are resistant to the blight or necrosis of the branches of the 
apple and pear-tree (Bacillus amylovorus [Burril] Trev) may prove of great 
value in crossing experiments aiming at producing forms that are resistant 
to this parasite. 

The nearly-related genus Docynia , of which the species D. Delavayi 
has been imported from West Szechwan and the Yunnan, may also prove 
useful in the same direction. The lastnamed is also a very vigorous stock 
for grafting. 

Collections of Chinese varieties of peach (Amygdalus spp.) from the 
Province of Kiangsu (China). 

T Yacarati-a ” or " papaya ” ( Carica dodecaphylla) , indigenous in the 
Provinces of Misiones and Carrantes (Argentina), has been the object of 
interesting comparative trials with C. Papaya , and of crossing experiments. 
Crosses have already been obtained between C. caudamarcensis and C. 
Papaya. 

Seeds of Castanea mollissima from Nankin (China) useful in crossing 
for the purpose of obtaining orchard chestnut-trees resistant to bark 
disease (Endothia parasitica ). 

Seeds of Castanopsis sclerophylla from Nankin probably useful for the 
same purpose. 

Ziziphus mauritiana , cultivated in India (the best varieties being grown 
at Kandahar) ;its fruits are eaten fresh or dried. Z. mucronata from Kan¬ 
dahar. These tropical species are to be added to the already rich collection 
of varieties of Ziziphus with large and delicious fruits which have already 
been introduced from China into the United States where they are grafted 
on the common varieties and will soon be generally cultivated. 

The Kansu virburnum (V. kansuense ), of which the fruit is employed 
in preserve-making, could perhaps be used for the improvement of the 
native North American species (V. americanum). 
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From Canada, France, England, Italy and Java, several collections of 
red, black and yellow currants have been imported. Currants are little 
grown in the United States, but would probably do well in the Northern 
States of the Union. 

Rubus racemosus from the Nilgin Mts. (British India). 

Several collections of avocado [Persea amcricana), made in Guatemala 
by Popenhoe, and containing the following varieties : “ panchoy ”, early — 
“ benik ", midseason — “ turnin’’, exceptionally prolific — “ kekci* , 
early with small fruits that ripen slowly — “ mayapan ”, one of the best 
in the collection, in the opinion of Popenhoe — *' cabual ” with special 
hazel-nut flavour — “ can tel ” a very small seeded variety — “ pankay ” 
found at the altitude of 1500 m. (i. e higher than for tropical countries) — 
“tertoh ” bearing fruits that weigh 1800 gm. — a hitherto undescribed kind 
of Per sea with fleshy persistent calix — “ coyo ”, or “ schukte ” (Per sea 
Schiedeana) a very rare species, also collected by Popenhoe in Guatemala, 
which is worth introducing into all tropical countries. This plant in the 
wild state bears fruit which are as good for the table as those produced by 
P. americana ; it does not seem to be cultivated in any of the Botanical 
Gardens of the world. One form has a fine fruit weighing about 2 lb. 

Other fruit-bearing species collected by Popenhoe in Guatemala ate : 
the Tortoise-shell custard-apple (Anona testudinea ), with rather tough¬ 
skinned fruits containing large seeds and with pulp free of stone-cells — 
“ cereza ”, or " capulf ”, the mountain wild cherry-tree (Primus salicifolia ), 
bearing bunches of large fruits (some 18 mm. in diameter) and with a taste 
similar to that of the ordinary cherry etc. 

Mangifera caesia , resembling the mango, worth testing as a grafting 
stock and in crossing experiments. 

Garcinia multiflora of Kiayingchow, near Swatow (China) produces 
small fruits of delicious flavour resembling that of the mangostan. As 
this tree can resist a temperature of — 3 0 C it could probably be grown) in 
other than tropical countries, while its similarity to the true mangostan 
might render it useful in selection work. 

A hitherto un described species of Rollinia coming from the valleys of 
North Columbia, and bearing edible fruit with orange-coloured skin and 
pulp, and the biriba (Rollinia mucosa ), imported from Brazil, form another 
group of Anonaceae to be added to the collection that is being made for 
crossing experiments at Miani, Florida. 

” Cuatemoya ”, a hybrid between the " atemoya ” (Anona cherimola 
X ^ 4 . squamosa) which produces delicious fruit, and the “ custard apple ”, 
or basket anona (A. reticulata), have been obtained by WESTER from the 
Eamao Experiment Station (Philippines). 

Guabiroba (Compomanesia Fenzliana), a native of Uavras (Minas Ge~ 
raes, Brazil), a Myrtacea with delicious flavour similar to that of the guava. 
In the Plant Introduction Garden of Miani, Florida, it has proved resistant 
to frosts and would probably bear excellent fruit wherever it was cultivated. 
Nep’helium bassacense from Cochin China comparable to N. lappaceum 
from Java, which produces a delicious fruit. 

[> 1 * 31 ] 
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Litoco ( Calamus sp.), from Kaingan (Lugon du Nord, Philippines), 
with bunches of small, slightly acid fruits with a pleasant taste and 
keeping well. 

Tree tomato (Cyphomandra betacea), a Solanacea cultivated for its 
fruit in British East Africa. 

Forest trees. — A new species of Picea(P. Meyeri), of large size 
coming from Shing-hungsham, in the province of Chihli (China). 

Ash from Chinese Turkestan ( Fraxinns potamophila) . This species, 
proved perfectly resistant at Follon (Nevada), and will be a valuable tree 
for the poor lan d of the district. 

A black, tropical walnut from Porto-Rico ( Juglans portoricensis) 
which attains the height of 20-25 and produces fruits 3-5 cm. in length. 
Useful for the proposed hybridisation trials with the object of obtaining 
quickly-growing timber walnut trees. 

Primus serndata sachalinensis, which is probably the best wood-pro¬ 
ducing cherry-tree. It grows to the height of 20 m. Several varieties of 
a collection of cherry-trees imported from Japan have shown every sign of 
possible acclimatisation on the Atlantic sea-board of the United States. 

" Tzu ” (Catalpa Bungei), imported from Chekiang (China), a tree of 
rapid growth. It attains the height of 30 m. and furnishes a very valuable 
wood for the fancy turnery trade. Much recommended for planting along 
the ditches and irrigation canals of the semi-arid regions of the United 
States. F. D. 

1032 - New and Noteworthy Philippine Plants (i).*~ Merrill, f. d. (Director and 
Botanist, Bureau of Science, Manila!, in The Philippine Journal of Science , Vol. 20 > 
No. 4, pp. 367-476 Manila, April 1922. 

The 17th of a series of studies published by the author. In the present 
paper 106 new 7 species are described. Amongst these is included a further 
description of Ficus argentea Blanco, previously known only from Blanco's 
imperfect description. Polyckroa Uoureiro is accepted as the proper gen¬ 
eric name for the group long known as Pellonia Gandichaud. The few 
Philippine forms formerly placed in Polytrema are now transferred to 
Hallieracantha. Three genera are reported for the first time viz. Pyrenaria , 
Pleiocarpidia and Cowiea, the latter a recently described genus, previously 
known by a single species in British North Borneo. A few notes on nomen¬ 
clature are included, which involve some changes in specific names. 

u v. 

1033 - Nickel and Cohalt in living Organisms. — Vernadsky, w. j., in Ccmptes ren¬ 
du* de VAcademic des Sciences, Vol. 175, No. S, p. 382-285. Paris, Ausr. 21, 1Q22 

Nickel and cobalt belong by geochemical reactions, by the primary 
and partly secondary minerals and b} r their behaviour in the organisms, 
to the isomorphous series of magnesium . The elements which form this 
series give rise to similar chemical phenomena and to compounds which 
have similar functions in both the inorganic and organic spheres. 


(1} See R . July 1922, No. 697. {Ed.) 

[1031-IG33] 
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In biochemistry, five elements of the series, iron, copper, manganese 
magnesium and zinc periorm similar functions and replace each other. 
They form an integral pait in many complex proteinic pigments which 
are fundamental in the physiological processes of the animal and vegetable 
kingdoms:—” chlorophyll, hemoglobin, hemocyanin, hemosycotypin, pin- 
naglobin, etc. Certain physiological phenomena suggest the same chem¬ 
ical facts. It is to be inferred that other elements of the giottp will 
also show similar behaviour. These elements are nickel, cobalt , cadmium 
and possibly also indium. The last two have not yet been found in living 
organisms. 

In 1854, J. Forchhammer recognised the presence of nickel and cobalt 
in marine algae and in the ash of oak ; they have also been casually noted, 
but hitherto there has been no systematic experimentation. 

In these conditions the writer in 1918-19 started experiments at Kief 
with the co-operation of the Academy of Sciences of the Ukraine, but 
difficulties were caused by the civil w T ar. However the two elements were 
found in all the organisms on which experiment was made with h. Tschou- 
gajeff's reagent. In plants, the presence of nickel and cobalt can be 
determined quantitatively. 

The presence of nickel and cobalt was recognised in all the mostes 
examined from the neighbourhood of Kief. M mc M. J. Bezsmertny, the 
writer’s assistant, found them in the following plants in the district : — 
Plant ago media — Ficaria ranunculoides — Scilira pratensis — Taraxa¬ 
cum officinale — Avena pubescens — Lamium purpureum — Capsella 
Bursa-pastoris — Stratiotes abides — Lysimachia thyrsiflora. Prof. W. 
Sadikov, of the Radium Institute at the Russian Academy of Sciences 
at Petrograd, found cobalt in Echium vulgare U. at Salgnirka, Crimea. 

The experiments made by M me I. C. Starynkewitch have disclosed 
the presence of traces of nickel in house mice. U. V. 

1034 - Chemical analysis of the Gramineae, Panicum Maximum > P.jumen- 

torum and P. barbinode . — See No. 1053 ol this Review. 

1035 - Action Of soluble Salts of Lead on Plants, — bonnet, f., in Comptcs rendus de . 

VAcadimic des Sciences, Vo 1 .174, No 7, pp. 488-491. Palis, Feb. 12, 1922. 

With the object of determining the action of soluble salts of lead, nu¬ 
merous tests were made in 1914 on Bordeaux wheat, buckwheat, lupin, lentil, 
cabbage, etc. The seeds, disinfected in alcohol, were set to germinate in 
distilled water, and the young plants were placed in solutions of various 
salts of lead of different degrees of strength. The results were as follows :— 
r) The plants subjected to a strong dose of salt (decinormal solu¬ 
tions) absorbed the lead, which was only found again in the bark of the 
roots. 

2) The lead taken out of the solutions was found in its entirety 
in the ash of the roots of the plant tested, and no traces were found in the 
ashes of the stalks and leaves. 

3) Decinormal solutions of acetate or nitrate of lead are toxic 
for wheat (killed in 20 days), buckwheat (in 7 days), lupin (in 4 days), 
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balsamine (in 2 days), lentils (in 1 clay) and cabbage. At the strengths 
used, the salts of potassium, magnesium and caldium did not appear 
to be antidotes of the lead. 

4) Acetate and nitrate oi lead gave identical results with wheat 
and cress. The younger the plant when subjected to Ihe test, the more 
sensitive is it to the poison. 

5) The more concentrated the solution of the salt, the more active 
is its absorption. 

6) The transpiration of plants subjected to the action of lead was 
markedly decreased in comparison with plants which were grown in pure 
water. 

Further experiments made by the writer in 1921 have fully con¬ 
firmed these results. They have further shown that the salts of lead cause 
important modifications in the external morphology of the roots. In pure 
water roots are long and much branched, thin and unfurnished with ab¬ 
sorbent hairs ; in solutions of lead they are, on the contrary, short, thick 
and provided with numerous absorbent hairs. When the growth of the 
stalk is arrested by the lead salts, the growth of the roots is continued, 
though more slowly, in the same proportions as in normal conditions. 

A. d. B. 

1036 - The R 61 e of Manganese in Plants. — Me hargue, j. v s., in The journal of the 
American Chemical Society, Vol. 44. No. 7 , pp. 1592-1598. Washington, July 1922 

The presence of manganese in the soil and in the ash of plants was 
first detected by Scheele in 1774, but during the nineteenth centurv 
few researches were made as to the function of this element. Mention 
should be made of the work of Bertrand (1897) and of BrenchlEy 
(1914) who concluded that manganese is an element essential to the eco¬ 
nomy of plant life. During the last 20 years, considerable attention has 
been given to the agricultural problem of manganese and the author 
knows of as many as 150 investigations on the subject. 

While engaged on botanical research work _ necessitating a test for 
manganese, the author found that the latter is present in the seeds of 
many plants, and especially in the seed-coats, the integument of wheat 
containing approximately 0.02 % of its dry weight of manganese. This 
induced him to make investigations for the purpose of determining the 
functions of manganese by growing seedlings in Pfeiffer's nutrient so¬ 
lution after carefully removing all trace of manganese from the compounds 
used in its preparation. This precaution was necessary as in previous 
experiments the calcium, magnesium and iron salts used as plant nutrients 
were found to have contained the small percentage of manganese required 
by the seedlings. Several lots of wheat were grown, some with and others 
without manganese. No difference between them was noticed for the 
first 6 or 8 weeks, but a little later the plants deprived of manganese 
behaved very differently from the others ; their leaves, owing to lack of 
chlorophyll, became yellowish-green instead of deep green. The differences 
between the two sets of plants increased as they approached maturity, 

[l03S-*l®a6j 



1214 


AGRICULTURAL CHEMISTRY, ETC. 


those without manganese made a stunted growth and produced no seed. 
The dry weight of the plants given manganese exceeded by 135 % that 
of those deprived the element. 

Other experiments were made with Alaska peas with very similar 
results. When analysed, the plants that had received manganese were 
found to contain 0.T79 % of this element, whereas those to which no 
manganese had been added showed only traces derived probably from the 
seeds. The importance of manganese to plant development was also 
proved by growing several different species on sand ; at the present time, 
there are 20 different series of experiments in progress on the subject. 

It may be assumed that the small quantity of manganese always 
present in the seed is sufficient to maintain a normal metabolic process 
during the first few weeks of growth ; afterwards the manganese is used 
up in the formation of new tissues and plants that do not receive a fur¬ 
ther supply of this necessary element become chlorotic. The first change 
to be noted is a lack in the development of chlorophyll in the lately 
formed tissues and the growing parts ; finally the tips of the branches 
die back, and the plant almost ceases to develop further. 

It appears that leguminous plants are more sensitive to want of 
manganese than non-legumes ; this suggests that the element is concerned 
in nitrogen assimilation and the synthesis of proteins. Manganese appa¬ 
rently plays the part of a necessary catalyst in plant metabolism, and 
together with iron, functions in the synthesis of chlorophyll. A. de B. 

1037 - Influence of Lime on Germination. — maquenne, l. and cerigheixi, r., in 
Compiss rendus de VAcademic des Sciences, Vol. 171, No 20, pp. 1270-1272. Paris,. 
May 15, 1922. 

Maquenne in collaboration with Demoussy, has shown that lime 
is indispensable to germination ; even in very small quantities it triples 
the length of the roots of peas in 6 days w T hen compared with pure water 
cultures (1). 

The writers have examined the question again and made weight, 
tests independently of tests by length, and extended their experiments 
to various kinds of seeds, namely : peas, wheat, lentil, cabbage, cabbage 
lettuce, radish, buckwheat and maize. The seeds were washed in ster¬ 
ilised water for 24 hours and the maize seeds were sterilised with a 2 
per io'oo solution of sublimate. They were then made to germinate in 
sand soaked in pure distilled water. After 2 or 3 days they were treated 
partly with pure distilled water and partly with a 1 millionth solution 
of sulphate of lime in very weak proportions, similar to those obtained 
by heating pure water in a burnt clay beaker, which corresponds to about 
V25 of the lime contained in Paris spring water. The growth took 
place partly in water or in a calcic solution, partly in sand soaked in 
water or solution. The temperature was maintained at about 20° C. and 
the experiments were made in the dark. They were continued as long 


\i\ See R. 1917, No. S13. [Ed.) 
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as growth, of the young plants in the calcic solution lasted, while the growth 
of the plants in pure water ceased much earlier. 

The favourable action of lime on growth was confirmed for all the 
seeds, both as regards length and weight. The action was more marked 
in the roots than in the stalks. At the same time there was a total loss 
of dry matter, without doubt caused by the fact that respiration had 
become more active in the calcic solution owing to the larger growth 
of the young plant and was not compensated by photosynthesis, as growth 
took place in the dark. Maize alone seemed to be an exception, perhaps 
on account of the abundance of its reserves. The reserves were used 
in unequal proportions, both absolutely and in proportion to final weight, 
which is in agreement with the earlier observations of Maz£. In the seeds 
of cabbage, buckwheat and radish, the reserves diminished to a slightly 
less degree than in the control ; consequently the writer suspects some 
errors in the experiments. In the others the diminution was more marked. 
In any case, lime exerts slight influence on the organisation of the re¬ 
serves, which proves that it does not act of its own accord on respiration. 

L. V. 

1038 - Effect of Rontgen Rays on Cells of Vida faba,— komuro, h. (Botanical 
Institute, College of Agriculture, Imperial University, Tokyo), in The Botanical Ma- 
aaso'ne, Vol XXXVI, No. 424, pp 41 - 45 - Tokyo, April 1922. 

Seeds of Vida Faba (var. " Hy6go ’’) were steeped in water for 77 
hours (until they' had absorbed 57.87 % moisture), and exposed to rays at 
various intensities (20 H, 40 H and 50 H), and were then sown in sand. 
After 8 davs, the tips of the radicles were fixed in Flemming’s fluid together 
with controls (stained sections etc.). The most noticeable changes were seen 
with the radicles of specially irradiated seeds: enlargement of the cells of 
parenchymatous tissue sometimes to an unnatural size and of the nucleus ; 
increase in the number of nucleoli; vacuolisation of nucleolus and cytoplasm, 
decrease of chromatic substance (karyolytic and occasional pycnotic 
conditions). Various physiological changes are evident * (mitosis, asym¬ 
metrical mitosis, multinucleated cells etc.) There is an obvious effect 
on tissues as a whole. The modifications resulting from intense rays, are 
considered by the author to be partly due to lessened vitality of the cyto¬ 
plasm (senescense), that is insufficient for normal division. The author 
believes the degenerative changes of tumour cells to be of a similar nature. 

L. V. 

1039 - Ths Effect of Iron and Aluminium Salts upon the Growth of Maize. — 

Arndt, C. H., in American Journal of Botanv , Vol. 9, No. 2, pp. 47-71, 6 figs, 1 Table, 
bibliography of 46 works. Brooklyn, N. Y., February lyn. 

The investigations of Hofffr and Carr on maize diseases have 
shown that a brown or brownish-purple discoloration of the lower por¬ 
tion of the nodal tissue is often associated with evidences of malnutri¬ 
tion and root-rot. Chemical analysis revealed the presence of considerable 
quantities of iron and aluminium in the discoloured areas. The injec¬ 
tion of iron salts produced a similar change of colour, increased the ca- 
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talase and oxidase activities, and reduced the H-ion concentration. Alu¬ 
minium salts produced no discoloration, but their effect upon the phy¬ 
siological activities were similar to those exerted by iron salts. Stalk 
and root-rot organisms were usually associated with the accumulation 
of iron and aluminium in the coloured area. 

In 1915 Bordnar reported a correlation between a high aluminium 
content of the sugar beet and its infection by bacterial organisms. His 
analyses showed that an accumulation of aluminium preceded infection, 
which indicates that it was related in some way to decreased resistance 
to infection. 

The author gives a historical review of the many experiments that 
have been made on the subject of the toxic action upon plants of an ex¬ 
cess of iron and aluminium (which is generally attributed to the increased 
acidity of the soil), and on' the different effects of the various salts. 

The object of the author’s investigations was to determine the form 
and conditions of the toxic action of iron and aluminium salts upon maize 
and he gives a detailed account of the technique employed. Solution 
cultures were made in the main part of this experimental work, the re¬ 
sults being checked with sand cultures. The solution chosen was the 
one employed satisfactorily bv Hartwell and Pembhr for studying the 
effect of aluminium sulphate on barley and rye. It contained: acid 
calcium phosphate, calcium nitrate, ammonium nitrate, potassium chlo¬ 
ride, magnesium sulphate with traces of aluminium, manganese and zinc. 

The author also tried a quite different and less complicated solution 
containing acid potassium phosphate, calcium nitrate and magnesium 
sulphate. This solution was recommended by the Committee on the 
Salt Requirements of Representative Agricultural Plants. 

The iron phosphate behaved very differently in the two solutions. 

In the first, the best results were obtained with 7 mg. per litre; with 
larger or smaller amounts the maize was less vigorous, whereas higher 
concentrations proved distinctly toxic. 

In the second solution the same salt remained inactive, even when 
used in quantities 5 times as large as in that mentioned above. 

The action of the various iron salts was different; thus optimum 
growth was obtained in the second solution with 0.0005 N. ferrous sul¬ 
phate, whereas a 0.001 1ST., or 0.002 N. concentration of ferric nitrate 
produced a precipitation and the plants became chlorotic. Ferrous sul¬ 
phate was almost twice as toxic as ferric sulphate, tor the latter was more 
readily precipitated and its depressing effect was closely related to the 
H-ion concentration produced by its hydrolysis or precipitation. 

Sulphuric, nitric and hydrochloric acids were about equally toxic 
when added to either solution in low concentration. Sulphuric acid is 
however the best tolerated, especially by the roots. The aluminium 
and iron salts of these acids behaved in the same manner, their effect 
depending upon the acid radical. 

An initial H-ion concentration less than pH = 3.7 had little effect upon 
the rate of growth, for in most cases, the plant tended to shift the reac- 
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tion towards' neutrality. In this it was not however always successful; 
thus when ferrous sulphate and certain concentrations of the chlorides 
were added to the cultures, plant growth increased the initial H-ion con¬ 
centration of the solution. The reaction was most readily shifted towards 
neutrality when the acidity was due to sulphuric acid which, as has been 
seen, had the least depressing action upon growth and therefore the change 
in the reaction was proportional to the size and activity of the plant. 

In the first solution, the aluminium salts remained in solution and 
were directly toxic, in the second, they were readily precipitated and 
hence exerted an indirect toxic action due to the H-ion concentration 
produced. The nitrate seemed to be somewhat more toxic than the other 
.aluminium salts and showed a greater tendency to produce chlorosis. 

Both iron and aluminium salts collected in the lower portion of the 
nodal region, but only the first produced discoloration. 

In sand, the toxicity of the acid and salts was much reduced, higher 
concentrations being needed to produce the same effects. 

It. V. 

1040 - Growth of Plants in Relation to Soil Humidity. — See No. 1014 of this Review. 

1041 - Reaction in Fresh Water caused by Aquatic Plants. — Lapicque, l., and 
Kergomard, Ther£se, in Comptes rendus de la Societe de Biologie , Vol. LXXXVTI, No. 26 
pp. 512-515* Paris, July 15, 1922. 

The writers have experimented on Spirogyra and Elodea canadensis) 
they could not make use of Potamogeton and Algae (Mongeoiia ?) taken 
from the Seine because these plants were too laden with bacteria and 
animalculae which exerted a disturbing action. 

They arranged the plants in open vessels containing Seine water or 
spring water. These two waters had a concentration of hydrogen ions 
(pH) respectively 7, equal to 7.3 and 7.6 : leaving the former standing in 
the open air its alkalinity slowly increased until it reached pH = 7.8, 
evidently due to the escape of carbonic acid gas, produced by microorgan¬ 
isms in the pipes. Under the action of aquatic plants in the proportion 
of x gm. of green matter to 50-100 cubic cm. of water, the alkalinity de¬ 
creased in the dark until a slight acidity was attained, that is to say that 
it was less than pH = 7, whereas in the light the alkalinity increased 
and in the sun could, in a few hours, exceed pH = 9 and even reach 
pH = 10. This action decreased when the sky was overcast. 

It is evident that two opposite actions came into play, namely ex¬ 
piration of carbonic acid, which caused the acidity to increase, and chlo¬ 
rophyll assimilation, which caused it to decrease, a fact previously de¬ 
monstrated by Uoeb, by Osterhout, who made use of it as a method 
for measuring chlorophyll activity and by Wurmser who made much 
use of that method. The experiments of these writers, made on marine 
algae had shown only relatively slight variations, not exceeding a loga¬ 
rithmic unit, while in the course of the above-mentioned experiments 
the variation reached three units. 

I/. V. 
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1042 - Effect of Transpiration on Absorption of Salts by the Plant. — Muencher, w. c., 
in American Journal of Botany, Vol 9, No 6, pp. 311-329* bibliography of 22 works. 
Brooklyn, N. Y., June 1922. 

Several contradictory reports have been issued in connection with 
this subject. Some men of science state that transpiration, and absorption 
of soil moisture regulate the absorption of mineral substances, whereas 
others do not admit this explanation. 

In order to clear up these differences of opinion, the author carried out 
a series of methodical experiments. One of these tests was made with a 
pure line barley grown for 5 weeks in Knop’s solution, in both summer and 
winter. Transpiration was accelerated or retarded in three ways : 

1) Variation in atmospheric moisture, by limiting air space and 
introducing moisture by means of atmometers (Livingston) and running 
water, or by absorption with calcium chloride. 

2) Variation in light intensity, which accelerates or hinders physio¬ 
logical functions and also affects transpiration. The author exposed 
some plants to direct sunlight and others were grown in the shade. 

3) Modification in concentration of the moisture necessary for plant 
nutrition in such a way as to assist or hinder the osmotic changes in the 
roots. With this end in view, the Knop solution was diluted to half 
strength in some cases and in others the concentration was doubled. 

In decreasing transpiration by means of the first method, viz. increas¬ 
ing atmospheric moisture when the concentration on the nutrient solution 
remains constant, no appreciable variation was noticeable in the amount 
of ash. If on the contrary, the shading method is employed, that is to say 
reducing the photosynthetic activity to almost half its usual strength, 
the quantity of ash is similarly decreased. Reduction of transpiration by 
means of increased concentration of nutrient solution causes decrease in ash. 

As regards dry weight, the amount of ash varies very little even if 
transpiration is accelerated or hindered. 

The results indicate that transpiration has no influence whatever on 
absorption of mineral salts. On the contrary, it is the quantity of organic 
matter produced by the plant which regulates absorption. As tills increases 
considerably under the influence of sunlight, the quantity of ash also in¬ 
creases. Darkness has the opposite effect. To a limited extent, but always 
in an indirect manner the concentration of the nutrient solution surroun- 
ing the roots and atmospheric moisture surrounding the leaves behaves 
in a similar way. In every case the relation between the total weight 
and the quantity of ash remains constant. 

The author has made several investigations in order to study the effect 
of different conditions on the root and shoot. The most important conclu¬ 
sion to be drawn from the results obtained was that, compared with the 
stem, the root develops more vigorously in the shade than in the sunlight, 
(determinations with dry matter). This deduction is not applicable in 
connection with the effect of light or darkness on transpiration. There is 
no appreciable difference in this respect, between plants grown under 
moist conditions and those grown under dry conditions. ' L* V. 



PLANT PHYSIOLOGY — SEEDS — CEREALS 


1219 


1043 - Process of Assimilation of Phosphoric Acid in Plants. — See No. 1027 of this 
Review. 

1044 - On the Catalysis of Seeds. — De VilmorinI., and Cazaubon, in Comptes seeds 
rendus de VAcademic des Sciences, Vol. 175, No. i, pp 50-51• Paris, July 3, 1922. 

A. Nemec and F. Duchon had shown that the germinative faculty 
of seeds decreased parallel with the force of catalysis. The writers con- 
firmed that result for some varieties of peas, and showed the relationship 
very clearly. 

In this work they have taken up the enquiry for very showly germi¬ 
nating seeds of trees, with the object of replacing, if possible, the deter¬ 
mination of catalysis by germination tests. They experimented with va¬ 
rieties of pines and larches, but the relationship failed, probably because 
these seeds have an impermeable envelope. 

There have also been cases in which the seeds, though obviously 
* dead, still reacted strongly on oxygenated water producing a considerable 
. liberation of oxygen. After heating for half an hour at ioo° C the amount 
of gas liberated became insignificant. 1 ,. V. 

1045 - Weight and Size of Seeds as Factors influencing Yield. — See No. ion of this 
Review . 

1046 - Hard Moroecan Wheats. — Mi£GE,E., in Comptes rendus des seances del' Academic 
d’Agriculture de France, Vol. VIII, No 17, PP- 522-527, May 10, 1922 and No. 20, 

PP- 584-588, May 31, 1922. Paris. 

Wheat cultivation covers an area of about 800 000 ha. in Morocco. 

The varieties grown are all of more or less impure. The different forms can 
however be isolated and may be grouped in classes corresponding to four 
essential types Zrea, Trikkia, Asker and Maizza. The Zrea group has gen¬ 
erally straight elongated, pyramidal fairly compact ears tapering at the 
top, with long white or slightly pigmented awns and with solid or semi¬ 
solid straw. The grain is large, decidedly hard, non-symmetrical with 
concave base. In this class, the white Zreas and the red Zreas wheats 
are well known and much valued. 

The Trikkia group is also very common ; it is characterised by a short* 
highly compact, oblong or triangular ear sometimes club shaped and cur¬ 
ved, very broad in section ; the grain is non-symmetrical, with the base 
usually fiat or even slightly convex and with the apex often crooked. 

The straw is solid or semi-solid and shorter than that of the Zreas. The 
wheats are divided into white and red varieties. 

The Asker group is especially common in northern Morocco ; under 
this designation are classed the smooth eared varieties, yellow or white, 
with white awns and solid straw, hard grain, shorter and thicker than the 
preceding, more rounded and always of a dark colour. The ears are fairly 
long, semi-open, generally cylindrical and much narrower than the Trikldas 
and Zreas. This class is grown on poor soils. 

The Maizza group includes all the blackeared wheats; it is divided 
into smooth Maizza and hairy Maizza. It is a complex group directly 
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allied to the two principal classes of white wheats, the Zreas and the 
Trikkias. 

A comparative study of these wheats has been made for a year. .They 
were sown on the December i, 1920 in a poor sandy soil, in lines 20 cm. 
apart, at a depth of 7 cm. and each grain was 5 cm. from the next. The 
rainfall for the year was rather above the average. The hard Moroccan 
wheats have shown themselves to be rather late, somewhat subject to 
rust but possess good agricultural qualities. The Zreas have given the 
best results, especially the white smooth kinds. The average weight ol 
the ears exceeds 5 grammes. The Trikkias are placed second with an 
average weight of ears 4.37 gm. 

The Maizzas, inferior to the former, are however better than the 
Askers. 

Chemical analysis indicates a high percentage of nitrogenous matter 
sometimes exceeding 15 % and very little moisture. 

In short, according to this preliminary test, the hard Moroccan wheats < 
are wheats of excellent quality and value. P. C 

1047 - Is the Transplantation of Maize advantageous ? — Morettini, a. (r. istituto 
Superiors Agrario Sperimentale, Perugia), in & Italia agricola, Year 50, No. 8, pp. 259- 
263. Piacenza, Aug. 1922. 

Schreber in France and Uepiani in Italy have suggested the trans¬ 
planting of maize so that it may serve as a second crop after wheat. This 
method is not however employed in any of the countries where maize is 
cultivated. As no experimental data were available, the writer has tried 
this method several times at San Dona di Piave and on the estate of Casa- 
lina, attached to the Institute of Agricultural Experiments at Perugia 
and has made the following report:— 

1) The growth of maize by transplanting is technically possible, 
as the plants take root again fairly easily and slight watering at the time 
of transplanting suffices to ensure that more than 90 % take root again 
in normal conditions. 

2) As compared with plants from direct sowing, those which 

have been transplanted have greater root development owing to the 
greater number of intemodes covered by the soil, and not less development 
of the part above ground; they ripen 10 to 15 days earlier and certainly 
give a higher yield. On the other hand there is the increased cost of la¬ 
bour, which, in ordinary circumstances makes the transplantation of maize 
generally undesirable, except in special conditions as for example to replace 
crops that have failed or blanks caused by insects or other agents in or¬ 
dinary crops, or else as a second crop after wheat. F. D. 

1048 - Competition in Rice Transplanting in the Province of Novara (Italy) 
in 1921 (x). — Noveelx, N., Toghato, E , and Roffia, A., in V Agricoltura pratica, 
year XXVl fc No. 2, pp. 24-31 Novara, 1922. 

. With the object of encouraging rice growers to adopt on a large scale 
the practice of transplanting, the “ Comitato provinciale di Propaganda 

(1) See R. Nov. 1931, No. 1113. (Ed.) 
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per le colture alimentari della provincia di Novara ” in collaboration 
with the “ R. Stazione Sperimentale di Risicoltura ” of Vercelli and with 
the " Cattedra ambnlante di Agricoltura of the Province, held a prize 
competition for the agricultural year 1921. The prizes amounted to 
22 000 lire andthe total area of the competing rice fields measured 163.20 ha. 
The variety grown was in all cases but one (Onsen), the original Chinese 
rice. The present article was the Report of the examining Committee 
for the competition. Out of 27 transplanting experiments, 9 were made on 
a new ricefield, — 13 after rape for seed — 1 after colza for seed — 1 after 
rye for seed — 2 on fallow land — 1 on a 10 year old rice field. The pro¬ 
duction of rape and colza was 7.50 qx. to 13 qx. of seed per hectare, and 
that of the first crop of hay from 22 to 42 and up to 70 qx per ha. 

Transplanting was limited to small portions of the rice field ; it was 
easy to make comparisons at any point between the transplanted rice 
and that grown in the ordinary way ; they showed that transplanting 
itself allowed very high average productions of 60 to 65 and up to 78 qx 
of paddy per hectare to be obtained. 

In all these tests and to a more marked degree than in those of 
former years, thanks to the increasing improvement in method especially 
as regards the date of transplanting, the number of plants in each small 
bunch, the distance between the bunches, etc., the various and important 
advantages which are the result of the adoption of transplanting have 
been observed. They may be summed up as follows: — 

1) a surplus production of from 8 to 10 qx of paddy per ha. ; 

2) a secondary crop of rape, colza, forage, or in any case of good 
green manure ; 

3) less impoverishment of the soil consequent on shorter sub¬ 
mersion ; 

4) better grown stalks, and consequently greater resistance to 
lodging ; 

5) increased development of the panicles and the grain and greater 
purity of the seed. 

6) better distribution and increased employment of manual labour. 

1049 - The Encouragement of the Growth of Lupins in Germany. — Simon, Prof. 

(Dresden), in Deutsche L'mdwirtschaftliche Presse, Year 49, No. 46, pp. 316-317, 

2 figs. Berlin, June 10, 1922. 

The growth of lupins is being developed in Germany and should be 
encouraged, as the seeds, when deprived of their bitterness by improved 
methods give an excellent food, rich in protein. The writer remarks 
that the plant grows not only on light soils, as is generally believed but also 
on sandy-loam and close granitic soils ; it is only necessary that the soil 
should not contain too much lime (1). Thanks to its vigorous and well 
developed root system, the lupin is able to find its food even in poor soils ; 
this observation is specially applicable to phosphorus. Further, like all the 
Teguminosse, this plant enriches the soil with nitrogen, and is therefore an 

( 1 ) See R. May-June 1922 , No. 55*. {Ed.) 
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advantageous crop. In order to secure nitrogen fixation it is necessary 
to have recourse to inoculation. Although some species of lupins, includ¬ 
ing the yellow, have been grown in Germany for a long time, its general 
diffusion is still limited. For this reason the root-inhabiting bacteria of the 
lupin are either not common in soils in Germany or entirely absent. It 
is true that, in many places, similar plants are found such as the little 
Ornithopus perpusillus of sandy uncultivated soils, and certain perennial 
species of lupins native of North America, grown for ornamental purposes 
or found in woods ; but the bacterial species which are special to them, 
when inoculated on lupins, only produce a feeble growth of nodules. 

The Saxon Experimental Station of Vegetable Physiology at Dres¬ 
den has made various experiments of inoculation of lupins with root- 
inhabiting bacteria of various other Leguminous plants. For the yellow 
lupin (Lupmus luteus) only the bacteria of serradella (Ornithopus sativus) 
hasten the growth of the plant in similar degrees to those of the bacteria 
of the yellow lupin itself ; the bacteria of other Leguminous plants, such 
as beans, vetches, red clover, etc. are inert, and the growth of the plant 
takes place with difficulty, as with the uninoculated control. It is therefore 
desirable to make use of bacterial colonies taken from the lupins themselves. 
The inoculation of the soil with another soil is difficult, costly and uncer¬ 
tain and the inoculation of seeds with pure bacterial cultures is preferable. 
When the crop is already advanced, it may still be worth while to make a 
late inoculation. 

Inoculation is indispensable in soils on which lupins are*grown for the 
first time, but naturally this does not suffice in itself and for example 
the plants must have a certain amount of potash and phosphorus at their 
disposal. 

For twenty years the bacterial cultures ** Azotogen ”, supplied by the 
Dresden Experiment Station, have given excellent results. The growth 
of lupins has succeeded very well even in very poor, granitic soils culti¬ 
vated for the first time : the inoculated lupins have made a vigorous growth, 
while those not inoculated have grown poorly. 

Inoculation will prove very important for making large areas culti¬ 
vable. In this connection the writer states that in Germany there are 
still 2 million hectares of non-marshy land uncultivated and a still greater 
area of marshy land. L. V. 

1050 - Action of various Manures on Beans. — Van Hauten, a. (Uandw. Versuchs- 
fdde der Universit&t Gottingen), in Journal fur Landwirtschaft, Vol. 70, No. 1, pp. 1-7. 
Berlin, July 1922. 

Autumn sowings were made in 8 plots, which had already been manured 
in previous years and in which the last crop had been barley ; they contain¬ 
ed average amounts of phosphates and lime. Spring manuring was given 
with 50 % potassic salt, sulphate of ammonia and basic slag variously 
compounded. 

• During growth the lack of potash was already revealed in the plots 
to which no potassic fertiliser had been applied : the plants did not flourish 
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and the leaves turned yellow, these differences becoming more marked 
after flowering. In the plots which were defective in potash, maturation 
was earlier, but the yield lower ; on the other hand manuring with potash 
•caused the yield to show a constant increase though to a less degree when 
manuring with potash was accompanied by manuring with phosphates. 
Nitrogenous fertilisers did not have any beneficial effect, which is to be 
explained by the fact that the beans are able to supply themselves with 
nitrogen. Phosphatic fertilisers were clearly injurious, evidently because 
the soil was already over supplied. The yield, in quintals per ha., was as 
follows : control 12.20 — with potassic fertiliser 16 — with phosphatic 
11.40 — with nitrogenous 10 — with potassic and nitrogenous 16 — 
with potassic and phosphatic 13 — with phosphatic and nitrogenous 8 — 
with the three fertilisers combined 15.60. 

At the same station, Fest had obtained, in 1908, a similar result with 
the same fertilisers. In estimating the yield in dry matter, the general 
results are not modified appreciably. The average size of the seeds was 
very nearly the same, their weights varied from 36.23 to 41.01 gm. per 
100 seeds. 

The percentage of crude protein was less in the seeds of the potash 
plots, because, in the latter stages of maturation, the non nitrogenous ex¬ 
tracts are preferentially deposited in the seeds. In the potash plots, 
the maturation of the seeds and consequently the deposit of the non-nitro- 
genous substances, could be completely effected. Absolutely however, the 
amount of protein was greater in the potash plots. 

Contrary results were given for starch and fats. On the other hand, 
the percentage of ash was greater in the potash plots, and potash in 
large quantities was found in the ash. T. V. 

1051 - Brazilian Forage Plants (i). — De Souza Brito, E. C. (Escola Superior de Agri- 
cultura e Medicina Veterinaria), Apuntamentos sobre as uossas principaes forragens 
nativas e cultivadas, Ministerio da Agnculiura, Industiia & Conimercto, Seivigo de Infor- 
magdes , Rio de Janeiro, 1918. — A. Lavoura, Boletim da Sociedade Nactonal de Agricul¬ 
ture, Year XXIV, Nos. 9 and ro, pp. 380-385; Nos n and 12, pp. 425-432. Rio 
de Janeiro, Sept.-Dee. 1921. 

Dr. DE Souza first considers the importance of the forage question for 
Brazil. He then quotes all that the Argentine has done to improve its 
pastures by replacing the hard native grasses by more tender grasses and 
especially by acclimatising leguminous plants from Europe. He then 
studies, from a practical standpoint, the principal Brazilian forage plants, 
indigenous and cultivated, at least such of them as have been determined 
botanically, analysed and tested in the “ postos zootechnicos 

Indigenous forage grasses or those which have become wild. 
— 1) " Capim gordura ” or “ Catingueiro ” ( Melinis minutiflom (2). — - 
This is one of the commonest forage plants in almost all the States of 


(1) See R. 1915, No. 472 ; R. 1917, No. 1020 ; R. 1921, Nos. 386, 1116 and 117. 

(2) Syn. Panicum minuttflorum See R. 1915, No. 201; 1917, No. 18; 1921, 
No. Si 6. (Ed.) 
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Brazil. Under a temperate climate, it forms permanent pastures, sometimes 
very extensive, as in the numerous “ fazendas ” in the States of Rio de 
Janeiro, Sao Paulo, Goyaz, etc. It grows well with the I y eguminosee. 
According to the analyses which have-been made at the “ Posto Zootech- 
nico Federal ”, it contains, before flowering, 12.8 % of digestible nutritive 
substances, with a nutritive ratio of 1 : 20, and after flowering, 21.9 % of 
digestible matter with a nutritive ratio of 1 :ii. 4, The hay contains 49 % 
of digestible substances. This plant is chiefly suitable for milch cows. 
There are 3 varieties :— “ gordura branco ” (white var.) — “ gordura 
roxo de hastes finas y longas ” (red var. with long thin stalks) — " gor¬ 
dura roxo de hastes curtas ” or " cabello de negro ” (red var. with short 
stalks). The first does best on strong deep soils ; the red ” capim ” pre¬ 
fers stiff soils. This grass is resistant to drought; but not to excessive 
moisture, 

2) “ Graminha ” or “ Capim de burro ” ( Cynodon Dactylon ). — 
Couch-grass is common all over Brazil. The “ carrapicho bei^o de boi ” 
{Desmodium ascendens) is one of the very few leguminous plants that 
can be associated with it. It resists drought and trampling very well. 
•Before, during and after flowering it contains respectively 21.8 — 26.7 
— 31.8 % of digestible nutritive matter, with the nutritive ratios 1 : 10 

~ 1: 10.7 — 1 : 13- 

3) Ckloris orthonoton. — Perennial forage plant in high and low 
meadowland. It is one of the most hardy grasses ; it is very tender and 
delicate and is easily propagated by seed and resists cold and drought. 
These qualities make it useful, although it has no great nutritive value. 
Dr. de Andrade found in it 6.8 of nitrogenous matter per 100 of dry 
matter. 

4) “ Capim mimoso ”. — This name is given to several species 
of grasses, some of which are not yet classified and which grow on natural 
pastures in areas having a temperate climate. The ” capim mimoso ” 
of Maito Grosso and of Goyaz is Eragvostis pelosa, very rich in nitrogen 
(12.66 % of the dry matter) and, consequently, very much recommended 
for fattening cattle. The same species is called f< panasco ” in Ceara, 

At Parana, this name is given to both Andropogon tenev var. Neesii 
and Paspalum marginatum. The latter does not grow large, but it is 
well liked by cattle ; it stands cold and drought and burning does not de¬ 
stroy it. The grass is common both in the State of Minns Geraes and on 
the ridges of the Fapa and Urubu. 

Andropogon tener var. Neesii is one of the good forage plants of Parana ; 
it is tender and stands cold, drought and trampling. It also grows in the 
States of Minas Geraes and Sao Paulo. On the fertile and cool soils of the 
States of Sao Paulo and Parana grow two other species which bear the 
name “ capim mimoso ”: — Panicum capillare and P . nitidum . Their 
nutritive ratios are respectively 1 : 4.1 and 1: 6.2 

Another “ Capim mimoso ”, Eragrostis lugens var. glabrata y grows on 
the most fertile soils of Minas and Goyaz up to Montevideo ; it is much, 
liked by animals. 

[mi) 
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5) " Graminha de Campinas ” (Chloris radiata) . — This has neith¬ 
er great growth nor is it hardy, but the grass might be used for making 
winter pasture. It contains, in the dry matter, 5.4 of nitrogenous matter, 
and has a nutritive ratio of 1 : 8. Tike all species of Chloris , it flowers 
all the year round and produces much seed. Its propagation is easy and 
as a good forage plant it is worth growing. , It is very common in the little 
frequented pastures of the States of Sao Paulo, Matto Grosso and Goyaz. 

6) “ Capirn flor ” “ flecha ” or " lanceta ” (.Pamcnm echinolaena). 

— Several species of the genera Letochlopa and Tristachava bear the same 
common names. Panicum echinolaena grows on the upland of Uberaba 
up to Goyaz, Minas, etc., where breeders think highly of it. Before flower¬ 
ing it is tender and then becomes slightly tough. According to an analy¬ 
sis made at the “ Instituto Agronomico ” of Campinas (Boletinde Agricultum 
de Sao Paulo , March 1914), the nutritive ratio is 1 : 6.5 ; its composition 
is therefore good. The grass has a creeping habit and prefers cool soils ; 
it withstands fires and forms a good constituent of winter pastures. 

7) “Capirn branco ” (Paspalum brasiliense). — Very common in 
Uberaba, Parana, Go}^az, etc. It is slightly hairy, but tender and well 
liked by cattle. 

8) “ Capim do campo ” (Panicum cayennense) . — In Para it 
bears the name of “ pennacho It grows in the States of Parana, Sao 
Paulo, Minas, Goyaz, Pernambuco, etc. Cattle only eat the plant if bet¬ 
ter forage is lacking, because the blades are hairy and prickly. It stands 
drought and cold well. 

9) “ Grama commun ” (Paspalum notatum). — It forms exten¬ 
sive pastures of good forages which grows all the year round. It contains 
6.11 % of nitrogenous matter and has a nutritive ratio of 1 : 5.7. 

10) “ Grama das ra9as ” or “ grama comprida ” ( Paspalum dila - 
tatiUm ). — Indigenous and veiy common in southern Brazil; cattle like 
it well; of high nutritive value and contains 7.94 % of nitrogenous matter, 
and has a nutritive ratio of 1: 4.5. 

11) “ Capim guine legitimo ” ( Panicum maximum). — Although 
probably of African origin, is native on dry soils throughout Brazil. It 
is perennial, of fairly high food value, easily grown, stands drought and 
is well liked by cattle ; makes good hay and gives several crops a year. 
Eight varieties are known, all of good quality. The analysis of plants be¬ 
fore flowering, made at the “ Instituto agronomico ” of Campinas, gave as 
composition of the dry matter :— Nitrogenous substances 9.25 % — 
fats 1.96 — organic matter 65.67 — non nitrogenous matter 32.26 — 
cellulose 22.2 — Nutritive ratio 1 : 3.8. It is the forage grass which is 
preferred in the Antilles, as it will support a large head of cattle. It is 
specially suited to rather sandy and humiferous soils. 

12) “ Capim Jaragud ” or " capimprovisorio'* (. Andropogon rufns) (1). 

— In Matto Grosso the plant is termed “ Sape gig ante/' and “ Capim ver^ 
melho ” in Goyaz. It is native in the State of Goyaz, Matto Grosso an r d 

{1} See j R. 1917, No. 1154. {Ed.) 
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Pianhy ; perennial; tillers strongly and grows to a large size. Cattle are 
partial to it. Thrives on cool clay soils and makes good hay provided 
that it is cut before flowering. It requires annual burning (which can be 
replaced by heating) and, on fertile soils, a large head of cattle, which slows 
its growth and delays its hardening. 

According to Dr. Athanassof’s analyses, at the " Instituto Agrono- 
mico ” of Campinas, its digestible nutritive constituents and nutritive 
ratio have respectively the following values:— for green forage :— 
before flowering:— 15.6 % ; 1 : 6.8 — during flowering period:— 
18.9 % ; 1:20 * 2 — after flowering 20.33 % 1 : 25 — for hay :— made 
from grass before the flowering stage — 47.8 % ; 1 : 10.4 — made from 
grass after flowering 55.03 % ; 1 : 15.3 It forms excellent pastures by 
growing together with “ capim gordura ” and leguminous plants. 

13) “ Capim coloniao "'or " milha roxo ” ( Paspalum virgatum 
var. conspersum). — It grows in low cool soils ; is easily propagated; 
gives good hay, provided it is cut before flowering — Percentage compo¬ 
sition (dry matter) :— Nitrogenous matter 6.07 — Fats 1.45 —* Non- 
nitrogenous extracts 35.14 — Cellulose 5.14 — Organic matter 68.07 
— Nutritive ratio 1 : 6.4. The name “ milha ” is also given to the follow¬ 
ing allied species which have the same habitat and which, like the preced¬ 
ing grass, do not stand frost:— P. griseum (“ milha branco ”) of Parana 
and Sao Paulo — P. intermedium (" milha ”) of Sao Paulo — P. malaco- 
phyllum (“ milha roxo ”) — P. aureum (“ milha doirado ”) of Sao Paulo 
Minas, etc. — P. densum (“ milha branco ” or “ milha da Colonia ”) — 
P. conspersum (“ milha do brejo ”) — P. attissimwm (“ milha coloniao ”) 

'— P. Cruz~Ardeae (" milha de campo ”) — P, laeve “ milha do campo 
cultivado "). 

14) “ Pasto imperial ” ( Paspalum scoparium). — Indigenous from 
the Amazon up to Montevideo. There are 4 varieties :— 1) smooth ; 
2) hairy ; 3) with small flowers ; 4) with narrow blades. The height 
exceeds 1 m. ; it is propagated by rhizomes and by seed; is resistant to 
heat. Plants analysed after flowering contained in the dry matter :— 
6.64 % nitrogenous matter; 2.10 fat; 37.33 nitrogen free extract; 21.82 
cellulose ; 67.89 organic matter ; nutritive ratio 1: 6.4. 

15) “ Capim fino de folhas longas ” ( Panioum oppressum), — In 
Para the plant called <# cannarana fina ”. It grows on the low lands of 
the State of Rio de Janeiro and of northern Brazil and prefers clay soils 
and provides a good forage. 

16) “Capim de planta ” (P. numidianum). — Has little nutri¬ 
tive value, but on cool soils gives every year several heavy crops. Nu¬ 
tritive ratio from 1 : 10 to 1: 13.2. 

17) “Capim de Angola ” {Panicum spectabile). — Introduced from 
Africa when colonisation commenced, it is grown in the low lands and is 
found wild on the banks of the Amazon and Guapore rivers in the States 
of Pernambuco, Bahia, Ceara, as well as in the Guianas and the Lesser 
Antilles. Nutritive ratio 1: 3.2. 

18) “ Barba de bode “ (Aristida pattens). — Grows in Sao Paulo, 
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Rio Grande, etc. Cattle eat it so long as it is young and tender. Before 
flowering, its nutritive ratio is 1 :4.2 ; after flowering x : 10. 

Several other species, all of small nutritive value bear the same common 
name Sporobolus argutus, nutritive ratio 1: 10.2 — Andropogon 
condensatus , nutritive ratio 1 : 9.36, of Rio Grande and Minas Geraes — 
A. paniculatus, Ctenium cinhosum, of sterile lands of Minas Geraes and other 
States — Eragrostis reptans of the island of Marajo, characteristic of low 
clay soils, stands drought, and is useful for horses. There are still other 
forage plants of the same class “ Capim limxo ” (Elionurus candidus) 
of Rio Grande do Sul, frequent on the sand hills, bitter and, consequently, 
little liked by cattle — “ Capim membeca ” (. Andropogon virginicus ), 
which grows in several States — “ Capim branco ” or “ pasto branco ” 
or “ Moroto ” (A. glaucescens) , ve^ common in Minas, Goyaz and Sao 
Paulo — “ Capim amargoso " {Elionurus latifloms) gives good hay and 
animals only eat it dry; it can therefore form reserve pastures for the sum¬ 
mer (dry plants] or for winter (frozen plants). 

19) “ Capim bobo ” {.Andropogon saccharoides). — Abundant in 
Matto Grosso and in the State of Sao Paulo, on the edges of woods. It 
does not stand drought, has need of shade and is very nourishing. Nu¬ 
tritive ratio 1:4.1. 

20) “Capim gigante ” ( Tripsacum dactyloides). — Is considered 
a good forage in the high lands of Marajo and Paia, but is much more 
common in Goyaz. The plants in flower reach a height of 3 metres. 

.21) “Capim burrao ”, “grama de Jacobina ” ( Chloris hahiensis ). 

— Excellent forage plant of the interior part of the State of Bahia, and 
also that of Pernambuco, Para and some of the Southern States up to Mon¬ 
tevideo. It contains in its dry matter:— Nitrogenous matter 10.32 % 

— Fats 1.18 — nitrogen-free extract 30.27 — Cellulose 19.43 — Or¬ 
ganic matter 61.20 — Nutritive ratio 1 : 3.2. Requires cool fertile soils 
and is worth growing on a large scale on account of its high food value 
and its facility of adaptation to various zones of the country. 

22) “ Capim doido ”, “ capim comprido ” {Andropogon Minarum 
Kunth. == Sorghum Minarum Hack). — Native and common in several 
zones of the States of Minas, Espirito Santo and Sao Paulo. It seems to 
prefer heavy soils. Perennial; height about I metre ; has never, so far as 
is known, caused poisoning. 

Another sorghum. Sorghum halepense , is grown in the State of Sao 
Paulo, which has shown itself very nourishing and stands trampling. 

23) Panicum cordatum . — Grows only in the low lands of the 
State of Rio de Janeiro, where it is common on the banks of ditches. It 
is an excellent forage plant cut for use green and will probably make 
good hay.. 

24) “ Pampuan ” or “ papuan ” {Ichnanthus caudicans). — Breed¬ 
ers give this name to several forage plants much esteemed in the interior of 
Goyaz and of some other States, and which are well suited for fattening 
cattle. Six varieties of this species have been identified. In the States of 
Minas, Goyaz Sao, Paulo and Matto Grosso, the same common namteisgi- 
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ven to a species of Panicum ; in Pard and Rio Grande do Sul, Paspalum 
furcatum is called “ pancuan 

25) “ Capim assti” ( Panicum megiston). — Good forage plant 
of the island of Marajo; grows on sandy-argilaceous soils, is hardy and 
reaches a height of 10 metres. It can be mown. 

In the interior of Minas, of Sao Paulo and on the low lands of Parana, 
the same common name is given to Ericmthus Trinii , a good forage plant 
resistant to cold and drought. In the interior of the State of Bahia, this 
name is given to Eragrostis brasiliensis Nees = E. bahiensis Schultes, a 
perennial plant of about 1 metre in height, well liked by cattle. He - 
miarthria fasciculata , a fairly good forage plant also bears the same name. 

26) “ Pe de gallinha ”. — Several forage grasses some of which 
have little nutritive value, bear this name :— Elensine indica, common 
on the heavy soils throughout Brazil (it is called “ capim de burro ” in 
the north): it is tender and, under cultivation, gives an abundant production; 
nutritive ratio 1 : 3.3 —■ Cynodon Dactylon , more often called “ graminha ” 

— Panicum$anguinale,vz ry common especially in Matto Grosso, Sao Paulo 
and Rio Grande do Sul; gives good hay if it is mown before flowering. — 
P. Crus-Galli —- Poa annua, common in Rio Grande do Sul and Sao Paulo. 

27) “ Capim manexini” or “ pe de papagaio ” (Eleusine coracana). 

— Before flowering, this plant is very tender ; the nutritive ratio is 1: 3 
and it makes good hay. 

28) “ Grama de Pernambuco ” or “ capim de Macahe ” {Paspalum 
mandiacanum). — This plant grows abundantly on fertile soils. Before 
and after flowering the nutritive ratio is respectively, I : 5.6 and 1 : 3.9. 
When tender, cattle eat it, but only in the absence of other forage. It 
is indigenous in the Northern States. Owing to cultivation in the State of 
Sao Paulo the composition has been much improved ; it contains 8.75 % 
of nitrogenous matter, with a nutritive ratio of 1: 4.5. It gives from 4 
to 7 abundant crops per year. 

29) “ Capim gordo ” (.Paspalum conjugatum ). — In Para it is 
called “ capim de marreca ”. It is native on cool soils of Rio Grande, 
Parana, the island of Marajo and the South of Matto Grosso. Nutritive 
ratio 1 : 3.3 before flowering ; 1 : 4.9 after flowering. The grass is non 
resistent to drought. 

30*Capim cocorobb ”, “ capim batatal ”, “ capim cebola ”, 
“ graminha de Araraquara ” (Clitoris distichophylla). —■ Grows on sandy 
shaded soils in several parts of Brazil and Uruguay. Does not stand drought 
but its composition makes it one of the best forage grasses of Brazil ; 
before flowering the nutritive ratio is x : 5.8; during the flowering period 
r r 4.5; the hay contains 7.09 % of protein. 

31) “ Grama mineira ” (Stenotaphrum glabrum). — Grows on dry 
soils ; stands drought, but not trampling ; perennial; nutritive ratio 1 : 3,2; 
said to be of English origin, native in Matto Grosso, Minas, etc. 

32) " Grama major Ignacio ”, " grama de S. Carlos ” (. Paspalum 
laxum Earn. ’ — Paspalum plantagineum N, b. E.}. — Very common spe¬ 
cies abS. Carlos do Pinhal (Sao Paulo), in Minhas, Bahia, Rio de Janeiro. 
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When cultivated, it gives 6 to 7 crops a year, with a total yield of about 
50 tons per ha. The nutritive ratio is narrow, namely 1 : 3.7 before flower¬ 
ing and 1 : 4.3 after. 

33) “ Capim Araguaya — This is a still undetermined species of 
Paspalum } very common in the States of Govaz and Matto Grosso, very much 
valued as a forage plant. Grows on damp soils and makes good hay. 

34) “ Cevadilha ” ( Bromus unioloides). — Indigenous in Parana; 
it is the “ resene grass ” of North America and the commonest forage 
plant of the Province of Buenos Aires. It is suitable for cultivation ; 
when trampled by animals it becomes perennial. Nutritive ratio before 
flowering 1 : 3.6. 

35) “ Capin palmeira ”, “ capim legue ” ( Panicum sulcatum ). — 
Remarkable for its abundant production and its exceptional richness in 
nitrogenous matter; nutritive ratio 1 : 2.6 before flowering and 1 : 2.7 
after. 

The following species, for which the States where they are common¬ 
est are indicated, are considered good forage plants : — 

36) “ Capim setaiia ” (S atari a brachiaia) : — Ceara. 

37) “ Capim andrekice {Leersia Lexanda) : — Para, Goyaz. 

38) “ Peua ” ( Andropogon brevifolius) : — Para, Goyaz, Amazonia. 

39) “ Capim zabo de rato ” (Panicum villoides) Pari and other 

States. 

40) “ Sentinella ” (Paspalum parvifiorum) : — Para, Goyaz, Espi- 
rito Santo. 

41) “ Grama do cerrado ” (P. obtusifolium) : — Parana. 

42) “ Cannarana rasteira ” (P. repens) : — Para, Matto Grosso. 

43) “ Cannarana de folha minda ” ( Panicum amplexicaule) : — 
Para etc. 

44) “ Cannarana roxa ” (P. zizanoides) : — Para Matto Grosso, 
Bahia, Minas, Rio Grande. 

45 ) “Capim mimoso do Piauhy ” (Dactylotenium aegyptiacum) : — 
Pari, Ceara, etc 

46) " Forquilla ” (Paspalum papillosum) Para, etc. 

47) “ Murukii ” ( Eragrostis Vahlii) : — from Pari to Southern 

Brazil. 

48) Paspalum platicaulon : — Rio Grande do Sul. 

49) “ Grama de ponta ” (Triticum repens) : — Rib Grande do Sul. 

50) “ Coqueirinho ” (. Paspalum plicatum ):— Rio Grande do Sul. 

51) “Capim arroz ” {Panicum oryzoides) Sao Paulo and other 

States. 

52) “Capim gengibre ” (Paspalum falcatum) Sao Paulo, etc. 

53) “Capim felpudo ” (Panicum sp%). 

54) “ Capim de cheiro ” (Kyllingia odorata) - Rio Grande do Sul 
and States in the north. 

55) “ Capim cevadinha ” (Bromus inermis) Considered to be an 
exotic; it is native in the State of Sao Paulo. 

56) “ Capim jaguare ” (Panicum sp.) Rio Grande do Sul. 

{\mi 
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57) “ Grama lanceta ” (Chloris sp.) : — Campos-Rio. 

58) “ Capim marambaia ” (Chloris sp.) littoral. 

59) “ Capim camalote ” (.Rottboellia compressa var. fasciculata) : — 
on high dry lands of Matto Grosso ; excellent forage ; durable. 

Exotic forage grasses. — " Capim de Rhodes ” (Chloris Guyana 
and “ capim favorito ” or “ capim de Teneriffe ” (Tricholaena rosea) have 
been introduced into Brazil and grown with success. 

Indigenous or acclimatised leguminous forage plants : — 

60) Zornia diphylla, — Common throughout Brazil; gives a good 
hay with 9 % of digestible protein and is well liked by cattle. Thirteen 
varieties have been identified. 

61) Galactea tenuiflora var. villosa. — Common in Rio Grande do 
Sul. Perennial. The dry matter contains 19 % of nitrogenous matter. 

62) “ Carrapicho bei<;o de boi ” or “ amor de campo ” (Desmodium 
ascendens). — Grows all over South America and in the Lesser Antilles. 
Associates well with grasses, stands cold and drought and does well on all 
soils, but best on heavy soils ; is easily propagated and is suitable for all 
kinds of domestic animals. Nutritive ratio 1 : 5.5. 

63) “ Barbadinho ” or " Carrapicinho ” (Desmodium barbatum ). 

— Grows throughout South America ; eaten by all domestic animals. 
Nutritive ratio before flowering 1 : 3.2. More than fifty species of this 
genus abound in Brazil; among them D. albiflorum — D. asperum — 
D. axillare — D. cuneatum — D. pachyrhizum — D. uncinatum — D. in - 
canum — D. bracteatum — D. molle — D. leioearpum (“ marmellada 
de cavallo ”) (1) with a nutritive ratio of 1: 2.5 before flowering and 1: 2.8 
for the hay — D. cajanifolium , nutritive ratio before flowering 1 : 2.7 

— D tortuosum Welb. = D. spirale D. C. (“ erva di mendigo ”, “ trevo 
da Florida ”) ; nutritive ratio 1 : 2.3 before flowering and 1 : 2.8 for the hay. 

64) “ Capim bambu ” (Cassia Langdorfii ): — Common through¬ 
out southern Brazil, 

65) “ Carrapicho ” (Aeschynomene falcata var. pleurijuga ): — in 
almost the whole of South America, in Brazil, etc. 

66) “ Lentilha do campo ” ( A . brasiliana) :— Para. 

67) “ Sensitiva mansa ” ( A . sensitiva) ; nutritive ratio 1 : 2.8* 
A „ americana Liu. (Glazion), A . tyacursis n. sp. Tomb. (Glazion), A. mar - 
ginata and A. hystrix are also good forage plants. 

68) Cassia roiundifolia. — Throughout Brazil, Central America, 
the Lesser Antilles, 

69) “ Feijaosinho ” {Rhynchosia minima ). — In the States of the 
North and in the districts of the South with a temperate climate. Must 
not be confounded with “ olho de pomba ” (R. phaseoloides ), the leaves 
of which are supposed to contain a poison, whereas the former is quite 
harmless. 

70) Vigna vexillata : — Australia, India, Tropical Africa, Central 
America and part of Brazil. Good forage plant. 

(i) See R. 1920, No. 1097. (Ed.) 
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71) " Feijao de praia ” or “ batata sana ” (Vigna luteola): — Pard, 
Amazonia, Sao Paulo. Very much liked by horses. 

72) “ Wassourinha ” (Stylosmithes viscosa). — Associates with 
grasses. Requires cool soils. Cattle are very fond of it. There are 10 
species of this genus in Brazil. 

73) Gliioria cajanifolia Benth. = Lotus fluminensis Well. — Com¬ 
mon throughout Brazil and in Central America. Bears the name “ espe- 
lina falsa The same common name is also given "to C. guyanensis, a 
good forage plant of the interior of Brazil. There are 15 species of this 
genus in Brazil. 

74) “ Oro ” (Phaseolus panduratus). — Excellent forage plant of 
the Northern States ; the hay contains 18.8 % of digestible protein. 

This genus contains 28 species in Brazil, all of them excellent forage 
plants ; the principal of them and their habitats are : — Ph. Martii, Ceard 
— PI. longipedunculatus, Ceard, Para. Pianhy, etc. — Ph. prostratus , 
Rio de Janeiro, Sao Paulo, Rio Grande do Sul, Minas — Ph. longifolius, 
Rio de Janeiro — Ph. Uuxilensis , idem — Ph. lasiocarpus (“ panapana- 
tania ” in Pd id;, Amazonia, Rio Grande do Sul, etc. 

75) “ Postomeira ” or " trifolio hirsuto ” (Eriosema crinitum ) : 
Para, Minas, Goyaz, Sao Paulo — E. longifolium, E. stipulare , E. siridum : 
Goyaz — E. violaceum : Rio de Janeiro — have not yet been studied. 

76) “ Trevo ” (Trifolium polymorphum) and <f trevo branco ” 
( T . repens) native in pastures of Rio Grande do Sul. 

77) “ Manduvira grande ” (Crotalaria paulina) and “ Manduvira 
pequena ” (C. vitellina) common throughout Brazil, excellent forage plants. 

78) “ Feijao de boi.” (C. incana), much esteemed in Ceara; its dry 
matter contains 19.5 % of nitrogenous matter, C. stipularia and C. 
vespertillo, very nourishing forage plants, grow in Minas and Rio de Janeiro. 

79) Cassia calycioides. — Common in Goyaz, Piauhy. Rio, Pard. 
The plant, which is not tall is liked by cattle. 

80) Certrosema virginianum. — Throughout Brazil. Other Bra 
zilian species C.pasenorum — C. brasilianum — G. rotund ifolium — 
(. arenarium — C. grandiflomm. — C. rubescens — C. hastatum . 

Forage feants belonging to other families. — Compo, itae. — 
“ Cravorana ” or “ cravoda roca ” (Ambrosia polystachya) ; nutritive ra¬ 
tio 1:3.4. 

Gentian a ceae. — “Asperana” (Menyanthes brasilica): — Pard, 
Rio, Goyaz. 

Marantaceae. — “ Arumarana ” (Thalia geniculata ; T. pubescens) : 
throughout Brazil. 

Amarantaceae. — “ Ervango ” or “ perpetua ” (Telanthera poly - 
gonoides, T. ramosissima, T. brasiliana) Ceara, Rio, etc. Nutritive ra¬ 
tio 1: 4. 

Euphorbiaceae. — “ Velame do Campo ” (Croton campestris) 
and many species of “ mandioca campestre *\ 

Solanaceae. — “ Couvetinga ” or " Capeira branca ” (Solanum 
auriculatum) , of great nutritive value ; it is used in Minas. 
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Ulmaceae. — “ Crindima ” (Sponia micrantha) :— throughout 
Brazil. Good forage plant for dahy cattle. 

Poisonous or suspected leguminous plants. — Pit, senderectus 
(“ faijao de rola, ” feijao de pombinha ”), common throughout Brazil and 
suspected to contain in its leaves a cyanogenetic glucoside ; the same is the 
case with Teramnns volubilis, T. uncinatus , Dioclaea, latifolia (“ feijao 
bravo ”), etc. On the other hand the following species have harmless 
leaves and consequently make good forage, but their seeds are known to 
contain a cyanogenetic glucoside or are suspected of doing so:— Ph. lunatus 
(“ fava Belem) — Ph, amazonicus — Ph. caracalia — Ph. appendicula- 
tus — Ph. obliquifolius — Pachyrhizus bulbosus (“ jacatupeo — Cana - 
valia gladiata (“ fava de quebranto or “ feijao mandate ”) — C. ver¬ 
sicolor var. obtusifolia (" feijao fava brava ’’) — Dioclaea violacea (“ co- 
roonha ”), etc. 

Poisonous plants belonging to other families (i). — Known un¬ 
der the general name of “ ervasthey are numerous. The writer notes : — 

Compositae — “ Mio-mio " (Baccharis coridifolia) (2), more common 
in Southern Brazil. — “ Carrasco do campo " (B. tarchonanthoides) — 
Lomatozona arlemisaefolia. 

Apocynaceae — <l Rosa dos campos” (Dipladenia illustris var. 
iomentosa ; D. i var. spigelaeflora ; D. i. var. velutina ; D. gentianoides var. 
longiloba) Minas, Sao Paulo, Goyaz, etc. 

Acanthaceae. — “ Herva do gado ” (Ghactothylax lythroides I 4 tidan 
= Heinzelia lythroides Nees) — a few species of Ruellia. 

Dioscoreaceae. — Different species of Dioscorea. 

Passiflo rea ceae. — ** Maracujdde raposa” or “ maracuja de rato” 
(Passiflora toxicaria), fruit poisonous, and several other species. 

Rubia ceae, — “ Herva de rato ” or “ tangaraca ” (Psychotria Marc - 
gravii) — “ doutadinha ” (P. xanihophylla) and a number of others. Th^ 
genus Psychotria alone includes 12 species, almost all poisonous. They 
are shrubs which grow on the edges of woods in the middle of forage species ; 
sometimes cattle eat them and are poisoned. 

boganiaceae. — “ Arapabaea *' (Spigelia anthelmia ); several other 
species. 

Thymelaceae. — tf Bmbira branca ” (Daphnopsis brasiliensis and 
Ftmifera utilis ). 

Umbellif erae. — “ Herva capitao " or “ acarigoba " (Hydrocotyle 
quinqtielaba var. angulata and other varieties of the same species — Ci- 
cuta (ff. leucocephala ). 

F. D. 

1052 - Varieties of Maize for Silage Purposes. — See No. 1070 oi this Renew. 

(1) See R. 191/ 1 No. 1034: Rkynchosia phaseoloides and R. minima considered as 
poisonous for cattle in the State of Rio de Janeiro. [Ed.) 

(2) See R. iq 39, No. 477. (Ed.) 
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1053 - Composition of the Forage Plants “ Guinea grass” (Panicum maximum 
and P.jumentorum) and “ malojillo” (P. barb inode) grown at Porto- 
RiCO. — Dominguez, F. A. I*., in Gobierno dc Puerto Rico, Depeirtammto dc Agriculture 
v Trabajo , Estacion Experimental Insulat, Rio Ptdras , Circular No. 61, pp. 35, biblio¬ 
graphy of 10 publications. San Juan, 1922, 

The <f hierba del Para ” or “ hierba del Paral ” or “ inalojillo or 
“ malojilla ” ( Panicum barbinode = P. muticum) (1) and the “ hierba de 
Guinea ” or Guinea grass [Panicum maximum and P, jumentorum) are ac¬ 
climatised and widely distributed in Porto-Rico, where they have found 
very favourable conditions, the former especially on the north coast, where 
the rainfall is abundant; the latter, more resistant to drought, on the south 
coast. They are much relished by cattle. 

The annexed Table gives the averages of analyses made at the Rio 
Piedras Agricultural Experimental Station. The writer also gives the ana¬ 
lysis of the hays : in the general average there was 8.13 % of moisture in 
the hay of Panicum barbinode , and 7.05 % in the hay of P. maximum. 

The writer compares these data with those obtained for the same for¬ 
age plants, when cultivated in other countries; he refers to se\eral experi¬ 
ments made by other writers to determine their nutritive value and gives 
formulae of rations with supplements of concentrates. 


Percentage composition and nutritive coefficients 
of Panicum barbinode and P. maximum, grot&n in Porto-Rico. 



Moisture 

Protein 

... 

Fats 

Crude 

cellulose 

Carbo¬ 

hydrates 

Ash 

Nutri¬ 

tive 

co¬ 

efficient 

Panicum barbinode : 








Average of all samples (9} • . . 

75.97 

2.15 

0.63 

6.47 

9.97 

2.10 

5*3 

Samples grown on clay soils. . . 

75.23 

2.03 

0.58 

6.12 

8.13 

2.49 

4.9 

Samples grown on sandy soils . 

75.51 

2.05 

0.60 

7.27 

11.21 

2.I4 

6.5 

Green plants . . 

82.02 

2.18 

0.76 

5* T 3 

747 

I.40 

4.2 

Ripe plants. 

72.95 

2.13 

0.56 

7.48 

11.37 

2.43 

5*9 

Panicum maximum : 








Average of aU samples (4) . . . 

73.69 

1.68 

0.578 

8.31 

10.91 

2 . 53 ‘ 

7.2 

Samples grown on clay soils . - 

74-17 

I.77 

0.693 

7.96 

9.90 

2.69 

64 

Samples grown on sandy soils . . 

73-21 

1.60 

0.464 

8.65 

11.92 

2.37 

8.2 

Green plants . . 

77-38 

1.81 

0-539 

6.67 

9.6l 

2.27 

5*9 

Ripe plants. 

70.00 

1.56 

: 

O.618 

9.94 

12.21 

00 

e- 

ci 

8-7 


F. D. 


(1) Some writers give this plant the name of Panicum molk, but it belongs to another 
species. ( Author's Note) 
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1054 - Para Grass {Pan i cum barbinode) and Paspalum {Paspalum dilata - 
turn) in the Island Of Guam. — Briggs, C., in Guam Agricultural Experiment Station , 
Bulletin No. i, pp. 1-41, tables 15, P 1 - 6 . Washington, Bee. a, 1921. 

Most native forage gramineae in Guam have a low feeding value. 

For the last 10 years, the Guam agricultural Experiment Station has 
made a series of trials with native grasses in the feeding of livestock work, 
and have proved the necessity of replacing these grasses by imported 
gramineae of superior quality, such as Para grass (Panicum barbinode), 
and Paspalum (Paspalum dilatatum ). Both these grasses are adapted to 
Guam conditions; being very vigorous growers during the wet season, and 
on the other hand, possessing special drought-resistant qualities (parti¬ 
cularly the paspalum) which render them valuable during periods of excep¬ 
tionally dry weather. 

Pamcum barbinode was introduced into Guam by the Agricultural Ex¬ 
periment Station in May 1910 from the Hawaii Agricultural Experiment 
Station, where it had been introduced from the Fiji Island in 1902. 

It is a coarse grass with prostrate runners; the stems grow upright 
when the ground is fairly covered with grass, and the plant reaches a height 
of 2 to 15 feet. It forms a good pasture grass if carefully laid down. It 
is readily propagated by seeds, roots, cuttings and by whole stalks. High 
yields are obtained on lowlands, and these may be increased by the appli¬ 
cation of farmyard manure or fertilisers. livestock eat the grass readily. 

Both Panicum barbinode and Paspalum dilatatum should be well estab¬ 
lished before they are used as pasture. Para grass will support one ani¬ 
mal per acre of grass the whole year round and Paspalum can support 
much heavier grazing. 

Paspalum dilatatum was first introduced into Guam in 1909 by the 
Experiment Station. Seed was obtained from the United States Depart¬ 
ment of Agriculture. Paspalum is a perennial having a deep fibrous root 
S3 7 stem, and is a bushy grass when not sown too thickly. It is propagated 
by seeds or cuttings, but preferabfy by root cuttings planted r foot apart. 
It is especially suited for pasture and gives a good yield for at least 9 months 
of the year. 

It is adapted to a wide range of soils but grows best on rich and moist 
lowlands; it will however thrive on comparatively poor and rocky soils. It 
is estimated to pasture at least 1 to 3 animals per acre all the year round 
when grown on fairly good soil. 

Each of these grasses has an excellent feeding value and a high protein 
content, 16.30 % average for Panicum barbinode and 14.9 % for Paspalum 
dilatatum (air dried). F, D. 

2055 ~ Forage Sorghums. — Viinall, H. N. and Gatty, R. E. (Office of Forage Crop 

Investigations, Bureau of Plant Industry), in United States Department of Agriculture, 

Bulletin No. 981, pp. i-6S, figs. 35, bibliography of 20 works. Washington, De¬ 
cember 21, 1921. 

Sudan grass was introduced into the United States from Africa in 
1909, and from the one bag or eight ounces of seed has come practically 
all the Sudan grass now being grown in the country. The crops sown 
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increase every year; the value of the 1918 crop was estimated at over 
10 million dollars. Sudan grass is to-day grown successfully in Australia, 
South America, the Philippines, Hawaii, Porto Rico and Cuba. 

The plant is now technically known as Andropogon sorghum sndanen- 
sis, although it was originally introduced from Africa under the name of 
Andropogon halepensis, which belongs to a nearly related species, Johnson 
Grass (Aleppo sorghum), which differs from it in the possession of rhiz¬ 
omes. The latter form is confined to the Mediterranean basin, while 
Sudan grass is peculiar to Central and South Africa (see appended map, 
p. 1236). 

A. halepensis is much grown in the Southeastern States of the Union, 
but it lacks the forage qualities possessed by A. Sorghum sudanensis . 

The latter is known under several other names, of which one is Hol- 
cus Sorghum sudanensis (Piper) Hitchc. The author gives a botanical 
description of the plant and establishes its relationship with closely al¬ 
lied forms, nearly all of which are of African origin. Among them may 
be mentioned: Tunis Grass (Andropogon sorghum vir gains Hack [Piper] 
— Kamerun Grass (A. S. effusus Hackel) — Tabucki Grass (A. S. ver- 
ticiilifloms Stendel) — Chicken Corn (A. S. Drummondii [Nees] Hackel, 
or Holcus Sorghum Drummondii [Nees] Hitchc) — a wild sorghum (A. S. 
Hewisoni Piper). The author also mentions the hybrids, especially Aus¬ 
tin's “ Johnsorgo ”, obtained from the cross Honey sorgho X Johnson 
grass (1). 

Sudan Grass does not thrive in a cold climate and cannot be grown 
to advantage at high latitudes, nor within 200 miles of the Northern 
boundary of the United States. Excessive heat and moisture such as 
are found on the S. Atlantic coast and the Gulf of Mexico are, however, 
also not suitable for this plant as it is subject to the attacks of plant and 
animal parasites. Under other conditions it produces a more or less 
good crop, because although it has a high water requirement, it is able 
to withstand protracted periods of drought and recovers quickly when 
rain comes. Sudan grass is of most value in an emergency for making 
hay; it forms good summer pasture and is useful as a soiling crop but 
is not so suitable for silage as maize or ordinary sorghum. Care must 
be observed when using it as pasture for cattle on account of the prussic 
acid it contains. 

The author gives information regarding the sowing and harvesting 
of Sudan Grass, its cultivation as a catch-crop, and when mixed with 
legumes. He also mentions its diseases and enemies together with the 
best means for their control. 

Sudan Grass seed should be planted about % inch to 1 1 { 2 inches deep 
on moist or heavy soils, and from 1 to 3 inches deep on dry or lighter 
land. For hay production it is best to drill or broadcast 20 to 25 pounds 
of seed per acre in the humid regions, and 10 to 15 pounds per acre in 
the drier portion of the United States. 


(1) See R. May-June 1922, No. 535. (Ed.) 
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For seed production, 3 to 4 pounds of seed per acre are sufficient, drilled 
in rows 36 to 42 indies apart; the rows should not be too far distant from 
each other or the roots will develop to an extent that renders subsequent 
operations difficult. Except in irrigated districts, seed production is 
now-a-days unprofitable, for the yields are low and the prices uncertain, 
further there is a great danger of the admixture of Johnson grass seed, 
and it is practically impossible to separate the seeds of the two grasses 
by any mechanical means. The author gives the microscopic characters 
of both kinds of seed. Sudan Grass can easily be crossed with other sor¬ 
ghums. In order to prevent natural crossing, Sudan grass intended for 
seed production should never be sown on a field which has been under 
sorghum the previous 3^ear, or within 80 rods of other varieties of sorghum. 
It should not be cut for hay until it has headed, otherwise the yield is 
much reduced. Sudan Grass dries slowly and must be given plenty of 
time to cure. Mixed plantings of A. Sorghum sudancnsis and legumes 
such as soy beans are profitable only in the more humid regions. The 
same diseases and insects that attack other sorghums also injure Sudan 
Grass. Sphacelothecum sorghi Link and ColletrotncJium cere ale Manns 
can be controlled by treating the seed with formaldehyde. Rotation 
of crops is also very effective. R. V. 

1056 - Experimental Growth of " Ghessab ” (Pennisetum spicatum) in 

Sicily (1). — Scavone, G., ill Giornah dc«U Allcvalori, Yeat XVIII, No. 2, pp. 12-13. 

Catania, 1922. 

After noticing the surprising rapidity of growth of “ ghessab ” in the 
crops which he had grown at Bengasi, the writer wished to try it near 
Syracuse, with sowings on irrigation land. It was sown on the 20th 
May and mown on the 1st July, leaving along the irrigation furrows the 
finest plants for seed production ; a second cutting was made at the end of 
July. During the previous autumn the land had been deeply ploughed 
and manured, and during the winter it was put under beans. The good 
results obtained are shewn in the following account made out for a hectare: 

Expenditure. 


70 kg. of seed at 2 Utc . 140 lire 

6 days ploughing at 40 lire to break up, flatten and furrow the ground for 

irrigation. 240 » 

22 days manual labour at 10 lire preparing the ground for irrigation, loosening 

the soil, sowing, making 6 01 7 waterings, 2 being for the second crop . 220 »• 

4 daily labourers (at 10 lire) and 6 women (at 5 Hre)iox mowing, harvesting the 

part left for seed, and collecting the seed . . •. t . 70 » 

Rent of irrigable laird for 4 months ... . 400 » 

Cost of after manuring and sundries . 230 » 

Total expenditure . • • 1300 Hie 


(1) See R. July-Aug. 1920, No. 747 . {Ed.) 
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Receipts. 


First crop:—350 qx. of grass at lire 7.50 - ..2625 lire 

vSecond crop:— 150 qx. of grass at lire 7.50 1125 » 

4 qx. of seed at 180 lire . 7 20 •> 

Pasturage on the 2nd crop and a hundred bundles of grass stalks. 130 » 

Total receipts . « 4600 lire 

Deduct total expenditure . . 1300 » 

Net profit pci hectare . . 3300 Uic 


The grass stalks are useful for field coverings and specially for nurs¬ 
eries and hot-beds. 

By sowing the seed obtained, in the following year, uniform germination 
was secured but the growth was less luxuriant. However the half field in¬ 
tended for forage gave two abundant crops ; on the other hand the half left 
for seed flowered well but gave a very small amount of seeds, which could 
not be collected, as when barely in the milky stage they were attacked by 
swarms of w r asps (Vespa germanica and F. vulgaris) which ate up the whole 
of the inside. Birds were also very destructive. 

The unsatisfactory results of this second experiment are attributed 
by the writer to several causes :— not sufficiently careful ploughing — lack 
of manure — cold and wet season — degeneration of the seed ; that 
used in the first experiment had been brought from Bengasi. F. D. 

1057 - Mangolds in Combination with Maize. — Sxjcci, a., in vitaha agricola, Year 50, 
No. 8 , pp. 265-26S. Piacenza, Aug. 1022. 

The writer calls attention to the economic advantage of growing 
mangolds mixed with maize, a combination which he has tried with suc¬ 
cess for about twenty years. The mangolds are sown between the lines 
of maize and at the same time or a little earlier. The two plants spring 
up and grow together; the maize then develops rapidly and the growth 
of the mangolds gradually slows down until it stops completely ; by de¬ 
grees as the maize begins to ripen the pressure is eased and the mangolds 
again begin to grow and after the maize is harvested, develop quite 
normally. 

At this time, the beginning of autumn, the soil is the seat of a power¬ 
ful chemico-biological activity by which the mangolds are able to profit; 
they leave therefore to.the next crop, which is generally wheat, smaller 
quantities of fertilising principles and especially of nitrogen ; it is there¬ 
fore necessary to make up the deficiency by abundant manuring of the 
maize when combined with mangolds or by applying a quick acting fer¬ 
tiliser to the wheat. 

That there is no danger of the mangolds dying during the suspension 
of growth has been ascertained by the waiter even in the case of its com¬ 
bination with Caragua giant maize, as well as in southern districts with 
dry summers and in light mellow volcanic soils. 

[ 1 » 56 ~ 1 © 5*3 
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The combination allows for compensation for the damage which 
in some years drought causes to the maize, for the reduced growth of 
the maize allows the mangolds to grow larger. 

I,astly, the writer gives the appropriate cultural rules The soil 
to be sown should be crumbled; the space between the lines o£ maize 
should not exceed or but slightly that of maize grown by itself, e. g. for 
early Reggio dwarf maize, it should measure 40-50 cm.; no special atten¬ 
tion is necessary for the associated crops ; weeding and earthing up are 
done at the same time ; the uprooting and transplanting of the mangolds 
causes no injury to the maize. 

Sugar beet is much less suitable for growing with maize ; whatever 
variety is grown the roots can only be used for feeding cattle; it is there¬ 
fore better to grow mangolds in combination with maize as they give a 
more abundant crop. D. F. 

1058 - Olive-Growing in the South-West of the United States. — kinman, c. f. 
(Pomologist, Horticultural and Pomological Investigations), in. Farmers' Bulletin 1249, 
United States Department 0} Agriculture, figs. 28, pp. 43, maps 2. Washington, Feb¬ 
ruary, 1922. 

Olive-growing in the United States is confined to California and 
Arizona. It was introduced by the Franciscan Missions about a century 
and a half ago, and has increased yearly, so that in 1919 the area under 
olive-trees in California was 15 160 hectares, and in 1917 there were 246 hec¬ 
tares of oliveyards in Arizona. 

The United States imported 149 350 hectolitres of olives and 313 740 
hectolitres of olive-oil in 1919. Until 1900 California and Arizona both 
produced olive-oil, but since that date the whole crop of olives has 
been preserved in the green state, or when ripe. As there are large tracts 
in the country suitable for olive-growing, the United States would find 
it profitable to encourage the development of the industry. 

The chief centres of olive cultivation are : the Sacramento Valley, 
the San Joaqnin Valley, the coast of Central California, South California 
and Arizona. 

The author describes the climatic and soil conditions etc. necessary 
for olive-growing. 

The varieties grown are not very numerous. The oldest is the Mis¬ 
sion variety, but during the last 30 years of the nineteenth century, more 
than 80 varieties were introduced from Spain, Italy and France. Since 
no more oil has been manufactured, these foreign varieties have been 
superseded by others which bear larger fruits. 

After the “ Mission” variety, the most important varieties are: “ Man¬ 
zanillo ”, imported from Spain; this tree produces larger and earlier im¬ 
pelling fruit than the “ Mission ” and is suitable for regions with early 
frosts; the tree is vigorous and has a spreading habit of growth — “ As- 
colano ” a native of Italy, bearing some of the largest fruits of oval shape 
produced by the trees in America — “ Sevillana ” (Spanish) very 'widely 
cultivated, with long oval fruits of excellent quality — " Redding ” im- 
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ported from France, much cultivated, being regarded as the true Picho- 
line, with small fruits yielding much oil — “ Nevadillo 5 ' a somewhat 
smaller variety than the Mission ; the fruits are regular in shape, but 
not large enough for preserving. 

The author describes the various methods of propagating the olive- 
tree : from seed, slips and grafts — the distances at which it should be 
planted — the methods of cultivation — pruning — and irrigation. 

The date of gathering the ciop varies greatly according to the sit¬ 
uation of the olive-yard. In the hot districts of California olives can 
be picked as early as October, whereas in some parts of the coast, they 
are not harvested before February. 

Olives to preserve well must be sufficiently but not over ripe. Al¬ 
though the colour should be a good guide, it cannot be trusted. 

Olives are read^ r for gathering when their pulp contains 17 % of 
oil, e. g. for the Mission variety. This percentage is reduced to 15 % 
in the case of “ Manzanillo Other varieties are picked when relative¬ 
ly green. 

In order to prevent injury, the fruit is always hand-picked. 

As soon as the olives are collected, they are graded by a sorting 
machine, the fruit of the different varieties being treated separately. 

After sorting the fruits are placed in tanks to undergo the treatment 
necessary for their preservation. 

The bitterness of the olives is removed by a bath of potash solution ; 
afterwards they are carefully aerated to give them a dark colour, washed 
in cold water and left for some days to soak in salt water, after which they 
are removed from the tanks, placed in bottles of salt water and put in 
a water-bath or autoclave. 

The author describes the diseases and parasites which attack the 
olive-tree in the United States. 

Among the insects is Saissetia olecte Bern (black scale), while of the 
bacteria, B. savastanoi (knot), is the most important. Die-back or exan¬ 
thema, and Dry-rot are two of the most serious diseases encountered in 
the olive-yards. P. C. 

sugar crops 1059 - Comparative values of Various Nitrogenous Manures for Sugar Cane Growing, 

in Java. — Kuyper, J., in Architi voor de Suikcrindusfrie in Ncdcrlandsch Indie , 1942, 

Medcdeelingcn , No. 3 S pp. 145-1 54 + 6 diagr. Socrabaja, 1922, 

For several years field experiments have been made, under the direction 
of the Pasoeroeati experimental Station for sugar cane cultivation, for the 
values of several nitrogenous manures. Sulphate of ammonia, the manure 
in general use, the average dose being 425 kg. per hectare, serves as a 
basis of comparison. 

During the last 10 years 162 comparative tests have been made be¬ 
tween sulphate of ammonia and nitrate of soda and it has been possible to 
shew that for sugar cane these two manures have the same value; sulphate 
of ammonia however is to be preferred as not being hygroscopic. 

Cyanamide of calcium is not equal to sulphate of ammonia ; in about 
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a hundred tests with cyanamide, the sulphate gave an equal result 24 times 
and 53 times a better result. 

A mixture of nitrate and sulphate of ammonia supplied by the c £ Badische 
Anilin und Soda Fabriken ” proved too hygroscopic, owing to the condi¬ 
tions of the tropical rain}" season. Urea, supplied also by the above men 
tioned firm, gave the same results as sulphate of ammonia with which it 
was compared in 12 held experiments ; it is therefore considered that 
urea will form a good substitute for sulphate of ammonia. A more detailed 
examination was made with ground nut cake. This manure showed it¬ 
self inferior to sulphate of ammonia but it did better in light soils. It 
is more efficient when combined with sulphate of ammonia. In all the 
experiments the amount of nitrogen furnished by the different manures 
was equivalent. J. K. 

1060 - Use of the Refractometer in the individual Examination of Sugar Beets. — 

Munerati, O. and Mezzadroli, G., m Le Staziom Spenmentah Agvaric Italians, 

Vol.lfV, No. 4*6, pp. 163*173. Modena, 1922. 

Since 1913, the writer have used at the “ Stazione Sperimentale di 
Bieticultura " at Rovigo the sugar refractometer to supplement the exam¬ 
ination with the polarimeter for the testing of beets for selection. Their 
long experience thus acquired enables thenrto report as follows:— the re¬ 
fractometer (sugar type) is very useful for the individual analysis of beets, 
but it cannot take the place of the polarimeter, except in the case where 
an approximate idea of the percentage of sugar in the beet is sufficient; 
the data which the polarimeter and the refractometer give supplement 
and control one another. The method of examination with the refracto¬ 
meter can replace by reason of its greater accuracy and easier use the method 
of immersion in a solution of salt or sugar of known density, for classifica¬ 
tion according to the specific gravity of the roots. The second polarimetr- 
ical examination (system of double analysis), which is ordinarily made in 
selection laboratories to control a preliminary analysis of individuals which 
have shown a high sugar content, may be replaced by an examination with 
the refractometer. This method is equally accurate and avoids the risks 
of spoiling caused by double immersion. 

The extra staff and cost entailed by reading the refractometer does 
not exceed 15-20 % of that which is required for ordinary polarimetrical 
analyses. The use of the refractometer may be of great value in cases 
in which it is only necessary to ascertain the density (dry matter) of the 
juice, or to fix approximately the value of a beet, without making an ex- 
animation with the polarimeter. I<\ D. 

1061 - Chests of Red Cedar (Juniperus virgin!an a) for Protecting Clothing aromatic 
against Damage by Moths (Tineola biselielli Humme). — Back, e. a. plants etc. 
(Entomologist in Charge of Stored Product Insect Investigations, Bureau of Entomo¬ 
logy} and Rabak, Er. (Chemical Biologist, Drug, Poisonous and Oil Plant Investiga¬ 
tions Bureau of Plant Industry), in U. S, Department of Agriculture, Bulletin No. 1051, 

pp. 1-14, bibliogiaphy of 18 works. Washington, April 13, 1022. 

Red cedar {Juniperus virginiema) commonly known as Tennessee 
or Virginia red cedar, is one of the most widely distributed trees in the 
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United States ; it is found as far west as the Rocky Mountains, and in 
Tennessee, Virginia and North Carolina it occurs in large areas of nearly 
pure forest. It sometimes reaches a height of 90 ft., but usually averages 
40 to 50 It. or less. In general, the red cedar is a straight tree pyramidal 
in shape. The wood is light, close-grained, compact and durable. The 
heartwood is red and strongly aromatic (1) while the sapwood is white 
and odourless. 

For centuries chests made of red cedar have enjoyed the reputation 
of protecting clothing stored in them from the ravages of clothes moths. 
The authors undertook a comprehensive study of the effect of such chests 
upon the adults, eggs and larvae of the southern or webbing clothes moth, 
Tineola hisellielli Hummel to see how far these chests were really an ade¬ 
quate protection. 

The experiments had a positive result. Chests made of heartwood 
of red cedar are effective in protecting fabrics from the ravages of the 
clothes moth if they are beaten, brushed and exposed to the sun before 
being'put away. The authors experimented with 9 chests from the time 
of manufacture until the chests were 9 years old and are of opinion that 
they will retain their protective powers indefinitely, if well-cared for. 
Special precautions must be taken to prevent the chests losing their char¬ 
acteristic odour which is the active factor ; they shut tightly and must 
be left open as little as possible. 

Adult moths can live from a fortnight to a month in the chest and 
lay their eggs, but as they do not eat and the young larvae promptly suc¬ 
cumb, no harm is caused by their presence. On the other hand, larvae 
3 to 4 months old continue their development These larger larvae are 
capable of doing a good deal of damage, although their powers appear 
to be somewhat diminished by the effect of the chests. The larger the 
larvae when they enter the chest, the more resistant are they to the aro¬ 
matic odour, until they reach an age or size, not easify defined, when 
they acquire the faculty of feeding and developing normally within the 
chests. 

Uarvae hatching from eggs within the chests die in most instances 
within 2 or 3 days, and practically ail succumb within a fortnight. If 
hatched outside and introduced into the chests in clothing, they soon show 
a tendency to cease feeding and rarely live over the first or second week. 
It is important that all goods intended for storage in cedar chests should 
be cleaned, beaten, brushed and sunned in order to remove or kill as 
many of the moths* eggs and larvae as possible. Special attention must 
be given to all seams, creases and pockets. Such clothing, if stored at 
once in good cedar chests, should be sufficiently well protected. 

E. K. 

(1) The heartwood contains from 2 to 4 per cent of a pale yellowish-brown volatile oil 
of which the principal constituents are alcohol cedrol, the sesquiterpene alcohol cedrenol 
and the sesquiterpene cedrene; the characteristic odour is probably due to the two former 
compounds. (Ed.) 
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1062 - Belladonna and Foxglove cultivated in the Province of Florence, Italy. — 

Alessandri, I,. (Iyaboratorio di Cliimica Farmaceutica del R. Istiluto di Stucli Superiori 
di Firenze), in Archivio di Farmacologia spenmentale e science afftnt, Vol. XXXI, No. 9, 
pp. 143-144 and No. 10, pp. 145-153. Rome, May 1 and May 15, 1921. 

The writer has examined a specimen of Atropa Belladonna taken from 
wild plants at Vallombrosa (950-1050 m.) collected in the months of August 
and September, which had almost completely fructified, and a specimen 
taken from 2 year old plants cultivated in experimental plots of the “ R. 
Istituto Forestale alle Cascine ” (40 m.), collected in the months of June 
and July, and obtained by sowing seeds of Vallombrosa wild plants. The 
quantitative analysis of the alkaloid was made according to the method 
suggested by Caesar and Uorentz. The average of three determinations 
gave 0.297 % of alkaloid for the first specimen, and 0.192 % for the second; 
the quantity of moisture was approximately equal for both, viz., 4.66 and 
3*95 % respectively. The German pharmacopoea requires a minimum 
of 0.30 % of alkaloid and consequently cultivation in the plains has provid¬ 
ed a drug with insufficient atropine, while the wild plants of the mountain 
zone could be used for extraction of the alkaloid. 

The writer has also examined three specimens of Digitalis purpurea . 
One of them was taken from plants grown at Vallombrosa from imported 
seed : the other two came from plants cultivated at the " Cascine ” after 
sowing Vallombrosa seed; in one case they were transplanted, in the 
other not. 

A physiological test was made 011 frogs, applying Focke's method, but 
using a 5 % infusion instead of 1 %. The effect passing from the second 
specimen to the first and third was in decreasing order, though between 
the last two there were only slight differences. The coefficients calculated 
according to Focre’s formula were, as average of two determinations: — 
0.231 *— 0.122 — 0. 1255 %. The ultimate chemical test made according 
to the‘Italian Military Pharmacopoea which fixes a minimum of 0.14, gave 
respectively the following percentages of digitalin: — 0.322 — 0.150 — 
0.181; the three specimens contained approximately the same quantity 
of moisture {4.0 — 5.87 — 4.54 %). On the whole, the two series of 
data agree. They indicate that the cultivation of the foxglove is to be 
recommended and also that wild plants may be suitable. It is however 
desirable that further researches should be made and supplemented by 
quantitative tests, to establish these conclusions. I/. V. 

1063 - Wormseed ( Chenopodium ambrosioides). — Brit, p., in Revue veU- 
nnairc , Vol. EXXIV, No. 4, pp. 217-225. Toulouse, April 1922. 

Wormseed is a plant with the properties of a vermifuge and specially 
effective against round worms (ascarids, trichocephali, ankylostomes, 
strongyli, etc.), and as such, largely used in America. In Maryland (Unit¬ 
ed States) Chenopodium ambrosioides var. anthehninthicum , which is richer 
in active principles, is specially cultivated. Plants of this variety are 1 m. 
high, with stiff stalks, branches covered with hairs, narrow leaves,. 5 to 
7 times as long as they are broad, pointed marginal denticulation; near 
the end of the stalk, the leaves are shorter and are finally scarcely visible. 
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The floral glomerules are collected in closely packed whorls without bracts 
and form as a whole, a compact terminal cluster. A strong, penetrating 
aromatic odour is set free from all parts of the plant, due to an essential 
oil secreted in the hairs and parenchymatous glands. The American va¬ 
riety is replaced in France by Chenopodium ambrosioides var. snbf mil co- 
sum very common in the west and south and known locally under the names 
of Mexican tea, Mexican ambrosia and goose-foot vermifuge. It grows on 
rubbish heaps and sub-spontaneously with alternate lanceolate leaves, with 
undulating rather than dentate edges, and wider than those of the American 
variety the flowers are greenish and arranged all along the stalk in axillary 
glomerules. In tropical regions, in Brazil, in the Antilles and in Dahomey 
a third variety is found: — var. Sancta Maria which from a pharmacolo¬ 
gical standpoint, differs from the preceeding varieties as these differ be¬ 
tween themselves, only in the content of the active principle. 

Plants of Chenopodium contain a volatile essential oil (essence of 
Chenopodium) composed of ascaridol C 10 H 16 0 2 (65 % on the average), 
cymol (22 %) and dioxyterpen. The active principle is ascaridol. The 
essence is obtained by distillation of the seeds or the tops of the plant when 
they have almost reached maturity. The writer describes its therapeutic 
and other properties. R. F 

uorticutture 1064 - Vegetable Growing in Island of Guam. — Briggs, g , in Guam Agricultural 
Experiment Station, Bulletin No. 2, pp. 1-60 Washington, June 1922. 

Before the occupation of Guam by the United States, only a very few 
vegetables were grown by the natives. Since then distinct progress has 
, been made throughout the island. Nearly all the common vegetables can 

be grown. However, methods adopted for the various crops in the temper¬ 
ate zone generally require some modification in the Tropics; seeds often 
fail to germinate or the plants do not yield any fruit. 

Owing to the lack of definite information concerning tropical horticul¬ 
ture, the Guam Agricultural Experiment Station has undertaken the deve¬ 
lopment of this work since its establishment in 1909. The methods to be 
adopted are based on the results obtained and are given in detail in the 
bulletin under consideration. 

Amongst other points discussed are included : suitable soils ; seed ; 
manures and fertilisers ; preparation of seed-bed ; planting; cultivation; 
fences and windbreaks ; diseases and pests; detailed cultural directions 
for the various crops: vk. acelga {Beta cycla and B, vulgaris cycla) ; 
amargoso (Momordica charantia) ; arrow-root {Maranta arundinacea) ; 
Asparagus {Asparagus sp.); banana {Musa sapientum); lima beans {Phaseo- 
lus lunatus) and variety “ ckochomeco ” etc. ; cowpea {Vigna sinensis) 
and variety “ fijole ’* ; cerebilla {Doiichos lablab) ; seguidilla {Psophocarpus 
Utragonoloba) ; mungo {Phaseolus aureus) ; maize cabbage; calabaza {La- 
gen aria vulgaris) ; carrot (Daucus carota) ; cassava {M anihot manihot ( = M. 
idilissima) ; chayote {Sechium edule) ) collards {Bmssica sp.); condor 
{Benincasa cerifem); cucumber {Cucumis sativus) ; egg-plant {Solanum 
melongena) ; horse-radish (Cochleatia armoracia) ; lettuce ; mint; musk- 
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melon (Cncitmis mclo) ; mustard [Brassica juncca ); okra ( Hibiscus esculentus); 
onion ; papaya (Cancel Papaya) ; parsley ; patola (Luffa aegyptiaca) ; peas; 
pechay (Brassica chineis ) ; peppers; pigeon pea (Cajanus indicus) ; plantain 
(Musa paradisiaca) ; potatoes; Cucurbiia spp.; radish (Raphanus sativus); 
roselle (Hibiscus sabdariffa) ; spinach (Spinacia oleracea) ; sweet potato 
(Ipomaea Batatas) ; taro (Colocasia esculenta) ; tomato ; turnip ; water 
melon (Citridlus vulgaris) ; yam (Dioscovea spp.) ; yam bean (Pachyrhi- 
zns tuberosus). F. D. 

1065 - Cultivation Of Citrus Fruits in Rhodesia. — Turner, a. G., in Department of Agri¬ 
culture, Salisbury, Rhodesia, Bulletin No 424, 23 pp. Salisbury, June 1022. 

During the last 5 or 6 years, great progress in citrus fruit cultiva¬ 
tion has been made in several parts of Rhodesia. The great problem to 
be solved is that of transport; in 1921, only part of the consignments 
received at the various ports could be shipped. The author advised 
co-operation amongst the growers as being the best means of overcoming 
the difficulty, and in the first half of 1922, a co-operative Society was 
founded known as the “ Fruit Growers’ Exchange of South Africa, Iffid. ” 
In spite of the lack of tonnage in 1921, about 1 / 3 of all the citrus fruit ex¬ 
ported that year by the whole Union of South Africa {240 000 cases), 
came from Rhodesia and the exports this year are expected to be twice 
as large. 

The average prices fetched by Rhodesian oranges in 1921 were as 
follows:— wholesale price in England 23 shillings per case ; in Rhodesia, 
the price was 16/6 net (i. e. after deduction of the costs of railway carriage 
and freightage, lading and unlading charges, commission etc.); in the 
orange gardens, the fruit was sold for 10 shillings per case. These 
oranges find a ready sale in Europe, for they come on the marked at a 
time when other oranges are not available. 

One case of first-class fruit can be obtained from an orange tree 
5 years of age, while the crop of a tree in full bearing, viz, when 10 years 
old, will fill three or four cases. 

The author studies the following questions : choice of locality — 
selection of varieties, the following being recommended as being most in 
demand by the export trade : Washington Navel — Valencia Tale — 
Jaffa — Joppa — Mediterranean Sweet — Paper Rind St. Michael; the 
two first being special favourites — planting an orange garden — ir¬ 
rigation — cultivation — manuring — pruning — spraying and fumi¬ 
gation: F. D. 

1066 - Vine-Growing in Alsace. — Burger, G., ill Proves agricole et viticole, Year 39, 
No. 23, pp. 544-54S. Montpelliei, June 3, 1922. 

The area cultivated under vines in Alsace is 20 000 ha. The production 
is somewhat variable, being 725 000 hi. in 1920 and 368 850 hi* in 1921, 
and white wines are estimated to make up 90 % of the total production, 

Alsatian table wines are distinguished according to the vines. Or¬ 
dinary wines are produced by :— Bourgeois, Chasselas, Kniperle, Silvaner. 
They resemble German Moselle wines. Fine wines come from the vines: 
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— Gentil, Riesling, white Pinot, Traminer, and resemble the German 
Rhine wines. The most famous districts are:— Ribeauville, Rique- 
wihr, Ammerschwiler, Mittelwihr, Hunawihr, Beblenheim, Turkheim, 
Eguisheim, Rouffach, Guebwiller in the Upper Rhine ; Barr, Kinzlieim, 
Dambach, Molskeim, Obernai in the Tower Rhine. 

The wines of Alsace are characterised by fine bouquet combined with 
a pleasant acidity and are of a mellow type. These good quality wines repre¬ 
sent a new class for France, the Alsatian wines bring of a different character 
from the French. 

Their cost is generally high, owing to the amount of manual labour 
required for production. Alsatian wines must therefore try to take the 
place of the old German wines in the market, mainly in the markets of 
Paris, Belgium and England. P. C. 

forestry 1067 _ Mangrove Swamps in the Dutch Indies. — Becking, j. h., Ben Berger, e. g. 

and Meindersma, H. W., in Tectona , Vol. XV, No. 7 , pp. 561-611, 2 figs., bibliography 

of 22 publications. Buitenzorg, July 1922. 

In the Dutch Indies, mangrove swamps are found on the coasts winch 
are less exposed to the open sea such as those of the bay, delta and internal 
seas and especially on more or less muddy lands subject periodically to 
sea water flooding. It is not known exactly whether the mangroves 
improve the fertility of the soil, and they are probably only a secondary 
factor. Various morphological and physiological characters result from 
these conditions. Schimpkr called the mangrove xerophytic because of 
the high saline concentration which the plants must endure and of their 
low moisture evaporation. However Hoetermann and Von Faber 
proved that transpiration could be considerable so that Schimper’s 
theory is not entirely accurate. 

The swamps in which the mangroves grow and their periodic submer¬ 
sions render special organs of transpiration necessary and these are gen¬ 
erally represented by the roots. The pneumatophores are roots or portions 
of roots which are transformed and provided with organs of transpiration 
or lenticels. 

Many species are viviparous. The seeds germinate on the tree and 
take root when they fall into the mud. They can float for a long time with¬ 
out sinking in the water like the fruits of non-viviparous plants. The 
number of species is limited. In the Malay archipelago there are 
reckoned to be 28 and conspicuous among them are Rhizophora , which 
grows on the sea coast, Bmgmem and others which grow in the interior and 
on less • marshy land. 

The writer also gives indications for identifying the species of man¬ 
groves. He describes the various genera, indicating their chief properties 
and describing the wood as it appears under an ordinary pocket lens. 

The descriptions are summed up diagramatically in 10 tabular state¬ 
ments containing respectively:— 1) the diameters of trees of normal 
growth — 2} a fist of the values of the various timbers according to the 
scheme of classification of the Buitenzorg experimental forestry station — 
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3) the method for determining the wood with the use of a pocket lens — 

4) a list of the values of the various woods as fuel — 5) a classification of 
fuels — 6) a tabular statement for determining the wood — 7) a tab¬ 
ular statement for determining the fuel — 8) the working of the fuel 
in the Dutch Indies — 9) a tabular statement of the tanning qualities of 
mangroves — 10) a tabular statement for valuing tanning barks 

By means of a few examples, the writer shows the importance of the ex¬ 
ploitation of tanning barks in the Malay archipelago and furnishes informa¬ 
tion regarding the manufacture of cutch. The commerce in mangroves 
is done on a large scale but with systems which are not yet economical. 

A. d. B. 

1068 - Wooden Chests made of Juniperus virginiana for the Protection of 
Insect Attack on Clothes. — See No. 1061 of this Review. 

DIVE STOCK AND BREEDING 

1069 - The Screw-Worm Fly ( Crysomyia macellaria Fabricius) and other 
Diptera parasitic on Stock in the United States. — bishofp, f. c., Mitchell, 
G. D. and Parmant, D. C., in United States Department of Agriculture, Far mas 
Bulletin 857, pp. 3-19, figs. 7 - Washington, January 1922. 

The screw-worm fiy occurs from the extreme southern part of South 
America northward into Canada, 'but it seldom becomes abundant in the 
Northern States being chiefly found in the warmer parts of the Union 
(Texas, Oklahoma, New Mexico, Arizona and Southern California) where 
it causes enormous losses to the stock raisers. The various stages of 
the insect are so well known that it is unnecessary to describe them. 

The fly appears (according to the latitude and the season) from the 
first of April to the middle of June. 

The insect decreases in numbers in July and August unless the 
weather is cloudy and rainy, but again becomes abundant in the early 
autumn, its activities only ceasing with the heavy frosts. A warm 
humid atmosphere is best suited to its development. 

Ckrysomyia macellaria breeds in decaying matter, especially the car¬ 
casses of large animals, and if these could be disposed of property, no 
cases of infestation of living animals would occur. Practically however 
all animals are more or less subject to attack and it infests in decreasing 
order of frequency cattle, hogs, horses, mules, sheep, goats and dogs. Nu¬ 
merous cases of the infestation of human beings have been recorded. 

The eggs are deposited in the wounds of living animals and the young 
larvae, as soon as they hatch out, burrow into the flesh of their host ex¬ 
creting an irritating substance that breaks down the tissues and may 
result in the general poisoning of the system. Sometimes calves are at¬ 
tacked at the time of birth when the worms penetrate the navel. 
At a later stage, infestation takes place by way of the month occasionally 
resulting in loss of teeth or in death. Generally the flies are attracted 
by coagulated blood, and infestations occur after surgical operations 
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(castration etc.) or after serious attacks.of other parasites (ticks, horse-flies 
etc.). In severe cases, where there are an enormous number of larvae, 
the host loses appetite, becomes emaciated and hides in the undergrowth. 
While fatal cases are not infrequent, most of the loss is due to the 
reduction of flesh, the expense entailed in treating the animals and the 
money spent on screw-worm medicines. 

Control measures. -- The best method of control is the burning 
of any dead animals ; this not only stops the breeding of all blow-flies, 
but prevents the dissemination of dangerous diseases e. g. anthrax, black¬ 
leg and hog cholera. The method of burning the carcasses depends to 
some extent upon the locality^. It is desirable that the carcasses should 
be burnt on the spot, and in cases of -anthrax this is essential. If burn¬ 
ing is impracticable, the carcasses may be buried beneath at least 2 ft. 
of closely packed soil. Should it be absolutely impossible to burn or 
properly bury a carcass, many of the maggots may be destroyed by ex¬ 
posure to the sun. 

Preventive measures. — Even in the most heavity infested dis¬ 
tricts, losses from screw-worm at calving time can be largely avoided 
by arranging for the cows to calve between December 1 and the middle 
of April, In the northern regions, this time may be extended from about 
November 1 to June 1 (1). Branding and castration should be carried 
out between December 1 and May 1 ; greater care should be taken in 
handling the cattle, and the de-horning period ought to be shortened. 
As, supplementary measures, the following may be advised a) the destruc¬ 
tion of ticks ; b) the clearing of the brush and undergrowth ; c) the use 
of poisoned bait and traps for the destruction of the adult insects. 

Treatment of infected animals. — It is important that herds 
should be watched carefully during the screw-worm season. Those fam¬ 
iliar with the injury caused b}" the parasite can easily tell if a wound 
is infested, for there is usually a free discharge of watery blood and the 
wound appears as if recently caused. For destroying the larvae in a 
wound there is nothing better than chloroform ; a deep lesion should 
afterwards be cleaned out with water containing 5 % carbolic acid ; tan¬ 
nic acid followed by pine-tar or some of the creosol dips being after¬ 
wards applied as a repellent for flies. 

Although only the larvae of Chrysomyia macellaria penetrate the 
sound tissues of living animals, the maggots of the black blowfly (Pkor- 
mia regina Meig.) and of the green-bottle fly (. Lucilia sericata Meig.) in¬ 
fest the wool of sheep while those of the flesh-fly (, Sarcophage spp.) at¬ 
tack suppurating wounds. 

The above three species are carrion breeders and only when very 
numerous do they infest wounds on living animals: the best means there¬ 
fore of controlling them are those already recommended in the case of 
CJirysomyia macellaria . E. F. 


(1) This would of course mean a change in the piesent practice of leaving the bulls 
with the herd continuously. {Aufhots' Note ) 
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1070 ~ Splenic Inflammation of Pigs in Prussia and the Causes of its increased Fre¬ 
quency. — WiemanN (Reg. tind Veterinariat, Berlin), in Berliner Uer&rztliche Wochen- 
schnft, Year XXXVIII, No. 15, pp. 169-171. Berlin, April 13, 1922. 

In 1912, Eesasser and SiEBEE (i) called the attention of breeders to 
the rapid and extraordinary increase in cases of splenic inflammation of 
pigs in Prussia ; the same year the Prussian Ministry of Agriculture and the 
Imperial Bureau of health caused researches to be made regarding the causes 
of the increased frequency of this disease ; they made a careful micro¬ 
biological examination of anatomical material taken from 238 cases. These 
are classed by the writer in 4 groups (according to the gravity of their ana- 
tomo-pathological injuries and the diffusion of the germs) and tabulated 
according to their origin. 

Regarding the origin of the disease, it was evident that it should be 
looked for in the foods given to the animals and especially in those coming 
from foreign countries. The latter in fact formed a very considerable 
portion of the food of the pigs, especially in Hanover and Schleswig-Holstein, 
because in these countries the fattening of pigs had increased to such an 
extent that the local production of barley was insufficient for the feeding 
requirements and it was in those districts that cases of the disease were 
most frequent. 

Subsequent researches indicated fish meal (“ Eischmehl ”) as the prob¬ 
able vehicle of the pathogenic germs, a food consumed in large quantities, 
because it was cheap and at the same time considered to be very nourish¬ 
ing ; however under normal conditions, it proved to be free from bacteria. 
It was then thought that the fish meal might be adulterated by the addition 
of substances containing the germs of splenic inflammation, and sufficient 
•evidence was soon collected to detect bone meal of Indian origin (" indi- 
sches Knochenmehl ”). The Prussian Government ordered extensive 
investigations to be made to ascertain definitely: — [a) whether the fish 
meal was manufactured in infected localities, and how it was made — 
(b) whether other matter was mixed with the fish meal either at the place 
of production or in trading, and if so. the nature of that matter— (c) wheth¬ 
er foreign or only local fishmeal was ordinarily found on the market 
.and whether the foreign meal was sold to the public after undergoing spe¬ 
cial manipulation or mixture with other products. These enquiries led 
to a definite result: among the numerous samples sent in for examination 
.at the Institute of Hygiene at the Veterinary College at Berlin, a large per¬ 
centage of samples of fish meal contained bone meal, which in almost 
all cases contained germs of the disease. 

It was then ascertained, both in Prussia and in other States of the Em¬ 
pire, that certain large manufacturing firms constantly adulterated the fish 
meal with considerable quantities of Indian bone meal and it was understood 
that the danger of this product was already known by the Governments 


(1) Elsasser and Stebel, TJeber die gesundheitpolizeiliche Beurteilung des Eleisches bei 
lokalem Milzbrand bei Schweinen, in Zeitschrift fur Fleisch u. Mtlchhygiene , 1912, No. 8-9. 
{Author's note) 
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of the United States and of New Zealand, who had prohibited its importa¬ 
tion. Another proof of the fact that the increased frequency of splenic 
inflammation in pigs was due to the adulteration of the food with bone meal 
was afforded during the war, which prevented the importation of this pro¬ 
duct :— the number of cases of the disease which was, for the whole of 
Germany, 2706 in 1914, fell to 112 in 1915, to 133 in 1916, to 34 in 1917 
and to 30 in 1918. E. F. 

1071 - Experimental Contribution to the Knowledge of the “ Working Conditions s * 
of Draught Animals under different Dietary Conditions. — albertoni, l. inLe 
Stazioni spertmentali agrane ital:ane, Vol. LV, No. 4-5-6, pp. 173-262, bibliography 
of 46 publications. Modena, 1922. 

Work done at the Royal College of Veterinary Medicine at Bologna. 
After a wide review of present knowledge on the subject of the influence 
of different rations on the " working conditions ” of draught animals > 
the writer describes his experiments on this question. 

The following points are considered *— 

I. — Variations of the percentages of glycogen and of glu¬ 
cose IN THE MUSCLES OF THE FRAME AND OF GLYCOGEN IN THE LIVER, 

under the influence of different diets. — 1) Importance of glucose 
and glycogen for muscular contraction. — 2) Quantities of glucose and gly¬ 
cogen which may be found tn the animal organism. — 3) Quantities of glu¬ 
cose and glycogen which may come from the ration * how* much of them the 
ration should contain in order to supply them again to the muscles. — 

4) Origin of the glucose of non-nitrogenous extracts and of crude cellulose . — 

5) Origin of the glucose of proteins and of fats. — 6) Summary on the 
capacity of the ration of herbivorous animals to supply glucose to the muscles : 
<f The rations of our herbivorous animals in which for hygienic and econ¬ 
omic reasons, carbohydrates always predominate, should be such that they 
are able to maintain in the muscles the maximum quantity of glycogen 
which they can contain if, apart from the chemical relationship of simple 
foods to glucose, other causes which may influence that formation do not 
intervene. ” — 7) Chaveau's theory on the production of work. — 
8 ) State of nutrition of animals and their provision of glycogen. — 0) Me¬ 
thod of research followed in these experiments. According to Chaveau’s 
theory on the production of work:— 1) Glucose is the immediate food 
of the intramuscular combustion of work — 2) Glucose can be derived 
from carbohydrates, albumens, and fats — 3) The food materials re¬ 
place one another by isodynamic weights. 

Chaveau considered glucose as being derived from fats by incomplete 
oxidation and from albumens by hydrolysis with the formation of decompo¬ 
sition products unutilisable as plastic material. In each case there would be 
a loss of energy, but the numerous and conclusive experiments of Zuntz, 
of his collaborators Atwater and Benedict and other scientists lead to 
the conclusion “ that, in the development of force nutritive substances 
replace each other in proportion to their provision of utilisable energy. ” 
The experiments of the writer do not relate to this question “ except 
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from the practical stand point, at least, it may be considered as solved, ” 
but to the choice of foods for the production of work. 

He proposed to determine “ which are the foods that enable an animal 
to return the total output of work that may be expected from their compo¬ 
sition ; which are, in short, the foods which will best maintain an animal in 
a condition for work and by what means they may be able to influence it. ” 
In these experiments the animals had been kept resting and well fed, 
sometimes even ad libitum . 

II. — Probable causes of variation of the percentage of gly¬ 
cogen IN THE MUSCLES. 

III. — 1) Choice . description and analysis of foods. The writer used :— 
pasture, grass hay (almost exclusively of Dactyks glome rata) , lucerne, oat 
grain, beans, maize, rice, barley; as protein food, Emmental cheese; as 
fatty food, lard) — 1) Composition of forages , such as is determined by 
analyses and its importance m regard to these researches. — 3) Choice of 
animals , their preparation for feeding experiments , distribution of rations , 
observations regarding the behaviour of the animals. — 4) Methods employed 
tor the quantitative analysis of glycogen in the muscles and in the livery and tor 
the quantitative analysis of glucose in the muscles. For glucose :— extraction 
of the muscle by repeated boiling, filtration of the broth, defecation with 
excess of nitrate of mercury, filtration, precipitation of the reagent excess 
by a current of sulphuretted hydrogen, filtration, neutralisation and con¬ 
centration of the liquid, quantitative analysis of glucose according to 
Allihn's method ; for the determination of glycogen Pfluger's method 
was used. 

IV. — Description of the experiments : — 1) on horses — 2) on 
rabbits — 3) on guinea pigs —’4) on white rats. 

The results of experiments made on the horse and the mule are summed 
up as follows* — 1) The ration of pasture grass and oats produced a great¬ 
er quantity of muscular glycogen than the ration of pasture or of oats 
alone. — 2) the diet composed only of grass hay and straw given in suffi¬ 
cient quantity for the nourishment of resting animals, produced very 
much less glycogen in the muscles than the maximum which could be found 
in them. — 3) The addition of oats and rice to the maintenance ration, 
composed of grass hay and straw, considerably increased the amount of 
muscular glycogen — 4) Oats and rice, each given in proportion to the 
nutritive units which they contain, produced in the horse and the mule 
different quantities of glycogen. — 5) The semi-tendinous muscle of the 
horse and the sterno-humeral examined on the same animal and at the 
same time showed a remarkable difference in the percentage of glycogen: 
23.5 % more in the former than in the latter, — 6) The mule did not refieh 
the percentage of muscular glycogen of the horse fed on the same ration; 
the latter exceeded ,the mule by about 68 %. — 7) A horse kept on pas¬ 
ture only at first, and oats only afterwards, showed a negligible difference 
in the quantities of glucose contained in the semi-tendinous muscle (3.88 
and 3.66 per 1000 respectively). 

V. — 1) Influence of the percentage of protein in the ration on the pro - 
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duction of muscular glycogen : from most of the experiments made up 
to the present, it results that the protein ration, especially if it is not 
deprived of carbo-hydrates, is favourable to the production ot glycogen 
— 2) Nitrogenous foods in the practical feeding of working animals. — 
3) Conclusions regarding the influence of the quantities of proteins in the ra¬ 
tion on the sources of muscular energy. — 4) Foods rich in carbo-hydrates. 

Casein renders the muscles of rats rich in glycogen: the fat in which 
it was administered and the excellent state of nutrition of the animals, 
did not prevent the deposit of a considerable amount of glycogen in the 
muscles. Using other protein foods Rosemberg and Merino got the same 
results, while Seitz, with ducks overfed with albumen, found the glycogen 
reduced to traces and replaced by fat. apparently, it may therefore be 
concluded that proteins do not all behave in the same manner for the pro¬ 
duction of the two principal substances of muscular reserve. “ It remains 
to be ascertained experimentally whether it is necessary to make a distinc¬ 
tion between the proteins which produce glycogen in the muscles and those 
which produce fat, or whether the formation of fat in the liver and the cor¬ 
responding disappearance of glycogen are produced when proteins alone 
are fed continuously in large quantities, so that an alteration of the chem¬ 
istry of the hay may result. 

Decrease in the quantity of carbohydrates to the advantage of proteins 
in the ration of herbivorous animals in no way hinders the production of 
glycogen (which is largely assured by the rest of the ration) ; it is even 
favourable to it in an indirect manner, for a large quantity of protein in the 
ration insures to the protoplasm of the muscular fibres the maximum power 
of accumulating reserve substances. Abundant feeding does not always 
cause, by the fattening it entails, a decrease of glycogen in the muscles. 
The diet of rice'produces, both' in the muscles and in the liver, a large quan¬ 
tity of glycogen, so long as the percentage of protein in the ration does not 
decrease below what is sufficient to balance the nitrogen requirements of 
the animal, or so long as it is maintained above that limit. It may even 
happen that foods with a carbohydrate basis, well known to be producers 
of glycogen (those for example, which are composed essentially of barley, 
maize, sugar, and probably also those with potatoes, chestnuts, carobs, 
foods with wide nutritive ration) do not produce glycogen in the muscles 
because they are insufficient to maintain, in the muscular fibres and in the 
circulation of the muscle, the reserve which maintains the turgescence of the 
cells, and which is very probabty the necessary condition to enable the mus¬ 
cular protoplasm to preserve, to a high degree, tie fundamental metabolism, 
the power of elaboration and the faculty of accumulating non-nitrogenous 
energetic substances. It is thus explained how rations in which carbo¬ 
hydrates predominate may be less suitable than protein rations for the pro¬ 
duction of sources of muscular energy and consequently of work, in cases 
of serious impoverishment in nitrogen of the whole organism, e. g. race horse 
in the period of training, acclimatisation crisis, breeding season, etc. 
In all these cases, eggs, meat, dried blood may prove the best restorers of 
strength and may be preferred. 

tun} 
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VI. — (1) Probable causes determining the difference of production of 
muscular glycogen between diets composed of carbo-hydrates , and applications 
to the technology of work , resulting from that difference of behaviour. 

The experiments of the writer lead to the conclusion that common 
foods have different physiological values. Using the results obtained with 
rats and making the productivity of muscular glycogen from rice equal to 
100 : barley was 100 — cheese 72.4 — maize 69.00 — oats 57 — lard 
44 •— beans 32.75. The quantity of muscular glycogen which is found 
in animals subjected to various diets compared with an equal quantity 
of glycogen of the liver is distinctly different ■ high in a rice diet (10.2 — 
13.54 %) an d still higher in a cheese diet (14.8—41.30 %) and a diet of bacon 
(26 %), it falls to 9.2 — 6.17 % in a diet of oats, and to 8.2 — 6.4 in that 
of beans. If the physiological values of several foods are considered we reach 
"the surprising fact that the rations universally preferred for working ani¬ 
mals are the least suitable for producing glycogen in the muscles ” : thus 
oats and beans produce less glycogen than rice and barley. " We are 
therefore led to admit that an animal may be in full possession of its 
strength while having but little glycogen ; and it may be in an excellent 
state of nutrition without having its maximum reserve of glycogen. The 
writer considers that diets rich in carbo-hydrates such as were largely 
given in his experiments, were sufficient to maintain the animals in an ex¬ 
cellent condition of nutrition, although the} 7 were poor producers of glyco¬ 
gen, and gave muscles rich in fat ; those, on the other hand, which have 
favoured the production of glycogen, gave muscles less rich in fat. 

2) Working condition of draught animals fed with rations producing 
different quantities of glycogen. — " Generally it may be said that glycogen 
favours the functional efficiency of muscular tissue and that, by assuring 
the greatest rapidity of chemical, functional and restorative reactions, it 
favours in that way the rapidity of contraction 

3) Importance of the quantity of reserve substances in the muscle foi 
the working condition of animals. 

4) Frequency of contractions and provision of oxygen in the muscles. 

5) Of different working conditions in which the muscle may find itself 
under the influence of diet which is to be preferred 3 

Should the formation of glycogen or of fat be preferred in the muscle ? 
In other words should we prefer respectively feeding with a basis of barley 7 , 
rice, sugar, carobs, or with a basis of seeds of leguminous plants, or 
again a diet of oats, the action of which is intermediate between those of 
the other two diets ? 

The muscle which consumes fat, for an equal quantity of energy used, 
gives the same out put as the muscle which consumes glycogen; and besides, 
fat accumulates in the muscles in greater quantity because it is deposited 
as such; glycogen combines with 2 or 3 times its weight of water; fat 
has, further, a calorific power equal to 2.4 times that of glycogen. 

If therefore we consider the problem of the sources of muscular energy 
from the sole standpoint of the amount of energy, the feeding of the ani¬ 
mals should have as basis the use of substances forming muscular fat. 

[mi] 
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But glycogen has a very peculiar signification for the optimum output 
of the muscles and for sudden muscular contraction ; it may apparently, 
be said that, when sufficient glycogen can be accumulated in the muscle for 
accomplishing a required work (the work not being very prolonged or else 
the animal having the power to store glycogen in large quantity), it is ra¬ 
tional to procure its formation. When the work is intense and difficult 
for the means at the disposal of the animal a diet permitting the formation 
of a sufficient quantity of glycogen should also be chosen. Lastly, the 
choice of a food producing a large amount of glycogen might also be rend¬ 
ered necessary by hygienic reasons, for example to maintain a higher 
percentage of moisture in the tissues. Consequently the choice of the food 
will depend: — i) on the intensity, the duration and the nature of the 
work — 2) on the aptitude of the animal to store up one or the other re¬ 
serve substance ; that faculty depends on the species, race (among horses 
the Eastern races and their derivatives tend to store up glygogen more es¬ 
pecially whereas draught breeds store up fat), climate, sex, etc. — 3) on 
other factors which determine the working conditions, such as tempera¬ 
ment and the quantity of haemoglobin. 

6) Some of the specific effects on the working condition of animals, 
attributed to foods, find their explanation in the results of these researches 

F. D. 

1072 - Rules for Feeding Cattle. — Scaramtjzzi, D. in Le Sicizioni sper<mentali a^rarie 
italtaney Vol. EV, Nos. 4-5-6, pp. 109-12J.. Modena, 1922. 

In order to give rules to the farmer who neither wishes to waste forage 
nor to make unintelligent economies, the writer, using mean analytical 
data contained in the treatise by Professors Menozzi and NlCCOU, L’ali- 
mentazione del bestiame , has calculated the percentage proportions of differ¬ 
ent foods to be used, so as to obtain a ration the nutritive ratio of which 
decreases successively from 1 : 4 to 1:2. 

As foods, he has taken into consideration those which have the great¬ 
est importance for southern Italy, that is to say all the mixtures which it 
is possible to form by combining two of the following feeds clover hay 

— vetch hay — straw of cereals — bran — oats — carobs — beans 

— refuse of olives — husks of grapes — linseed cake. F. D. 

1073 - Use, as Cattle Food, of certain Waste Products from Chick-peas, Peas and 
Beans. — Eav, C. (K. Stazione chimico-agraria di Torino), in Le Stasioni spcrimcntctli 
at,raruz ttaliane, Vol. EV, No. 4-5, pp. 125-128. Modena, 1922. 

Chick-peas. — Of the numerous varieties of chick-peas grown in 
Italy, some have seeds with hard teguments, so that they must be decor¬ 
ticated for use as human food, Such are the chick-peas with black or red 
tegument, grown especially in the Province of Bari (annual Italian produc¬ 
tion 7000-8000 q.) and prepared for use in Piedmont with modem machin¬ 
ery, From these peas are obtained about 75 % of endosperm (" cice- 
rata '*) and 25 % of waste material from decortication, composed about 
half of tegument and the rest of endosperm. The waste material is used 
as cattle food either as it is or mixed with bran or with milling refuse. 

ini 1-1073] 
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For sheep, these waste materials are generally first moistened ; to horses 
they are fed dry ; for young pigs, they should be ground very fine. Price : 

— wholesale 79 lire the quintal; retail 90-95 lire the quintal. 

From the analysis of two samples of decortication waste, one of black 
-chick-peas and the other of red chick-peas, the writer obtained respectively 
the following percentages:— Hygroscopic moisture by drying at ioo°, 
11.90 — 10.76 ; Proteins (N X 6.25), 5.25 — 6.20 ; Ash, 5.24 — 
5.28; Crude fats, 0.42 — 0.95. Cellulose, 27.86 — 25.10; Nitrogen- 
free-extracts, 49.33 — 51.71; Pentosans, 15.81 — 14.90. 

The ash contained:— Calcium oxide 46.29 — 45*30; Potassium 
oxide 26.52 — 25.38; Magnesium oxide 16.08 — 16.98; Phosphoric 
acid 2.66 — 3.02 %. 

Beans. — On decortication in the machine, the beans yield 68- 
74 % of endosperm and 26-32 % of tegument with a loss of about 2 %, 
whereas by hand about 85 % of endosperm and 15 % of tegument are 
obtained. The decortication waste of beans with the machine contains 
therefore about one half endosperm waste ; the price is the same as for the 
chick-pea waste. Percentage composition of the endosperm and of the 
teguments respectively:— Moisture 11.81 — 12.43; Proteins (N X 
•6.25) 27.81 — 9 25 ; Fats 1.53 — 0.21 ; Cellulose 3.02 — 30.15 ; Ash 
3.53 — 2.85; Nitrogenous-free-extracts 52.30 — 45.11; Pentosans, 
4.50 - 4.28. 

Peas. —‘ Decortication in the machine gives 55-60 % of cleaned seed 
(endosperm) and 40 — 45 % of tegument, against 80 % of endosperm 
and 20 % of tegument by hand decortication. The price of the decortica¬ 
tion waste is the same as in the case of chick-peas. Percentage composi¬ 
tion of the endosperm and tegument respectively:— Moisture 11.05 — 11.15 ; 
Proteins (N X 6.25) 23.62 — 7.18 ; Fats 1.24 — 0.75 ; Cellulose 1.35 

— 29.73 ; Ash 2.76 — 3.00 ; Nitrogenous-free-extracts 58-98 — 48-19; 
Pentosans, 4.96 — 19.58. 

Conclusion. — The waste products of decortication by machine of 
chick-peas, beans, peas constitute excellent cattle foods, as they consist, 
to the extent of about one half of fragments and flour of the internal part 
of the seed (endosperm). F. D. 

1074 - Improvement of Stock Breeding in Morocco. — velu, h., in Comptcs rmdm de$ 
seances de VAcademe d' Agriculture de France , Vol. VIII, No. 26, pp. 736-740. Pali*, 
19 July 1922. 

The improvement of stock breeding methods in Morocco, depend 
mainly (a) on the possibility of increasing the herds — (h) on a definite 
aim in breeding, in order to specialise in the prodnetion of cattle, pigs and 
sheep — (c) on the choice of methods to be adopted to obtain the neces¬ 
sary improvements in quality. 

The great factors which are outside human control and which must be 
taken into account at the outset and in the course of che work, are essen¬ 
tially the climate and the parasitic organisms or carriers of disease. As 
in all hot countries, environment is of the greatest importance. Diseases, 
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even the gravest and the most common, are largely dangerous because 
they attack animals which the climate has reduced to a state of bad health 
and vital exhaustion. In Morocco animals die mainly of hunger in 
summer, of hunger and cold in winter (i). 

The organisation for the control of numerous internal and external 
parasites is also a factor of essential importance. Preventive measures 
against external parasites are almost exclusively based on arsenical dips : 
the writer therefore advises that the sale and use of soluble crude arsen¬ 
ical products should be allowed in Morocco. The control of internal para¬ 
sites, which is more difficult, requires the adoption of enclosured areas and 
the removal of stock from pastures in order to interrupt the cycles of de¬ 
velopment of parasites which have no intermediate hosts and to destroy 
these hosts when they exist. 

In conclusion, breeding in Morocco, depends on the organisation of 
preventive measures against disease and modification of the environments 
which favour the development of parasites. The improvement of environ¬ 
ment is an economic problem, for it is a case of ascertaining whether ex¬ 
tensive breeding is possible in Morocco or whether it must be replaced by 
semi-stall rearing. The control of parasites is further a problem of colonial 
policy, for, to put it into practice, the hostility of the natives must be 
overcome. , E. R 

1075 - The Work of the Central Syndicate for the Exportation of Charolais Cattle. — 

Hitier, H., in Bulletin de la Soctetc $ encow a^ement pour VIndustrie nationals , Vol. 134, 

No 7, pp. 617-621. Paris, July 1922. 

The Charolais breed of cattle which is particularly common in the 
Departments of the Allier, the Cher, the Indre, the Loire, the Nievre and 
Saone-et-Loire, is considered to be one of the best breeds. Shortly after 
the end of the European w r ar, the local breeders, with the object of making 
their produce known abroad and to induce cattle-breeding countries 
to use them to improve their herds, constituted a federation of the various 
agricultural societies and syndicates of the above-mentioned Departments. 
This federation adopted the name of “ race charolaise ” as official title, 
and grouped in a single " Herd-book of the Charolais breed for tlie Nievre, 
Sadne et Loire and adjacent Departments ” the local genealogical books 
which had been founded since 1887. They formed subsequently the “ Syn- 
dicat d "exportation de la race charolaise ” as an agency to study the means 
of establishing relations with foreign markets and to undertake the sale 
of breeding animals. 

The publication reviewed is a report on the work of this Syndicate, 
which first printed and distributed a propaganda pamphlet, accompanied 


(1) Drought, the high cost of forage, the brackish water given for drinking, cause col¬ 
lectively chronic and often fatal digestive troubles. The svndiome which results, fonus the 
subject, from a strictly veterinary standpoint of another publication by the writer. {Summer - 
autumn mortality and its relationship with the influence ot environment in Morocco, in 
Revue de Zooiechnie, No. 9, pp. 897-900. Paris, June 1922, which reproduces, in part, the 
considerations which have just been related above). (Ed.) 
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by photographs and translated into several languages, and it next took 
into consideration the necessity of sending to the countries of export a 
number of breeding animals selected with a view to attract the attention 
of breeders. Owing to the assistance of several private breeders, the 
Syndicate was able to overcome initial financial difficulties and it at pre¬ 
sent, is dealing with the inoculation of some breeding animals destined for < 
Brazil and other South American States, where tristeza (piroplasmosis) 
is raging. E. F. 

1076 - The Identification of Cattle by Means of Nose-Prints. — Petersen, \v. e., in 

Journal of Dairy Science, Vol. 5, No. 3, pp. 349-258, figs. 6, Baltimore, May 1922. 

The various breeding associations have always been confronted with 
a serious problem in the proper identification of animals for registration 
and of animals on official test. All ether means having proved unsatis¬ 
factory, O. H. Baker, of the American Jersey Cattle Club, suggested 
using nose-prints for the purpose. The author clesci ibes the method 
of taking the prints and the best way of identifying the prints so obtained. 
The most satisfactory results were given by mimeograph news-print paper 
and black stamping-pad ink. From different tests made with some 
350 cattle the author drew the following conclusions : 1) no two animals 
have identical pattern nose-prints, therefore these prints will enable pos¬ 
itive identification; 2) the taking of nose-prints is simple enough to be 
practical; 3) it is possible to identify prints as being of the same animal, 
even if they are not perfect; 4) the pattern remains the same through 
life; 5) this test is practical for the identification of cows on official test 
and may prove valuable in connection with the registration of all solid 
colour cattle ; 6) the method affords a positive means cf identification 
when claim for loss is made under livestock insurance policies. F. S. 

1077 - Studies on Reproduction of Cattle. — 1. Grau, a., L’age de la ieproduction chez 
I’espece bovine, in Revue de Zootechn : e , No. 9, pp. S69-880. Paris, Jnne 15, 1922. — 
II. Mac Candlish, A. C., Studies in the Growth and Nutrition of Dairy Calves, in 
Journal of Dairy Science , Vol. V, No. 3, pp. 301-321. Baltimore, May 1922. 

■ I. — The reproduction age in cattle. — While it is indispens¬ 
able, in a well managed breeding establishment, to breed from the best ani¬ 
mals, it is also necessary to consider at what age breeding should take place. 

Bulls . — From what age in the life of the animal and up to what age 
should a bull serve ? About the age of 2 years service may take place almost 
daily without harm, hut the number of cows which one' bull can serve would 
be fiftyr or sixty at most. It is only very vigorous bulls reaching their 
third 3 T ear who can annually serve as many as 80 or 100 cows. Also if 
service takes place during part of the year only it will be necessary to reduce 
the number of cows which the bull can cover. This is why in the case of 
an important herd the proportion of one bull for ever3 r 50 cows is desirable. 

It may be profitable to replace a full grown bull by a younger bull, a 
year old, which will grow and which will pay for its keep by its increased 
value while growing. The advantage of retaining the full grown bull is 

[ms-ton] 
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that its capacity is known whereas that of the young bull is not, however 
good may be its appearance. 

It would be a serious economic error to apply strictly to the male breed¬ 
ing animal the famous doctrine of making use of cattle during the period 
of growth.. That idea may be extended to oxen kept almost up to 4 years 
old for beef or else for working up to 4 or 5 years and then to be fattened. 

The bull however is the founder of the herd and should be kept as 
long as possible from the time that it becomes a source of improvement. 
It is possible to maintain a bull in good breeding condition if it is allowed 
to run in the fields at times, instead of being kept always in a stall. Should 
this not be possible, the bull when full grown ought not to be over-fed 
or it will become too fat. 

Hay would form a suitable basis for a ration with a few oats as 
an addition, but no cake should be given. It it is desired to obtain 
strong, healthy animals in the herd, it is absolutely necessary to pay close 
attention to the food of the selected bull, increasing it when young so that 
the bull may grow up quickly but restricting it from the age of about two 
years and a half so that the animal may not become too fat. 

Cows. — For cows the breeding age is, so to say, the inverse of that for 
the males. Would it be profitable to make cows calve as early as possible 
In their second year or would it be better to await the third year ? The writer 
quotes good reasons urged by partisans of both methods. In his opinion 
the best rale for breeding is that under which the animals are free in their 
movements and have plenty of fresh air. 

Moreover grass is often considered the ideal food and with it the essential 
function of the organism will be best accomplished, the blood will be richer 
and development will be better assured. The young cows should be suitably 
fed and should go out to pasture to the greatest extent; there would cer¬ 
tainty not be any harm in arranging that they should have their first calf 
between the ages of 28 and 30 months. ,In the case of dairy cows, not 
only would one calf and one period of lactation be gained, but their subse¬ 
quent yield would be increased. 

Cows belonging to a dual-purpose breed should not have their first 
calf until about 3 years old. In the special case of a select herd, there may 
also be occasion not to send to the bull before 18 months but to wait for 
6 or T2 months according to whether it is a question of a dairy breed or 
not. Certainly better animals would be obtained and better qualities might 
be developed. 

The writer advises that good bulls and cows’should be kept as long as 
possible, and that the inferior animals should not be retained for breeding. 

II. — Studies in the growth of dairy calves. — 1) Duration 
of gestation. — The variations of the period of gestation have hitherto 
been little studied. The writer quotes researches made on this subject 
by Spencer, Wing and Fleming and the conclusions drawn from their 
observations. He himself made experiments in order to ascertain; — 
the influence which the age of the cow at the time of bulling and the seas¬ 
on during which bulling took place might have on the duration, of, gesta- 
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tion: the relationship which exists between the sex of the calf and the 
duration of gestation, and the influence which the age of the cow may 
have on the latter. These observations, made on 369 gestations, led 
the writer to conclude :— x) that the average period of gestation in dairy 
cows is 280 days — 2) that this duration is not variable according to 
breed ; 3) that the sex of the .calf does not appear to have any influence 
-on the duration of gestation — 4) that the proportion of male and fe¬ 
male calves was about equal — 5) that on the average 82.6 % of the 
calves remain from 271 to 290 days in the uterus — 6) that the age of the 
cows at the time of bulling was without influence on the duration of gesta¬ 
tion — y) that gestation was not influenced by the season in which bulling 
took place. 

2) Weight ot calves at birth . — The writer relates the work done 
on this subject by Hevary & Morrtson and Hckles. According to 
the researches which he made personally on the subject: — 1) of the 
influence which the age of the cow at the time of bulling might have 
on the wreight of the calf at birth — 2) of the relation between the weight 
of the cow at the time of bulling and that of the calf at birth — 3) of 
the influence of the season during which bulling took place on the weight 
of the newly born calf — 4) of the influence of the duration of gesta¬ 
tion on the weight of the calf — the writer concluded: — 1) that the 
average weight of calves at birth was 32.65 kg for males, 29.47 kg for fe¬ 
males and 31.29 kg tor all the calves — 2) that among pedigree calves, 
the heaviest were Hoi steins, next Ayrshires, Guernseys and Jerseys — 
3) that on the average, at birth the weight of calves of no special breed is 
the lowest, that of pure bred calves is the highest and that of half-bred 
calves very nearly the same as that of pure-bred calves — 4) that the aver¬ 
age weight of newly born calves increases with the age of the cows, until 
the cows reach the age of 5 years, after which the weight of the calves 
decreases in an irregular manner — 5) that increase in the weight of the 
cows denotes an increased weight of the calves ; this increase however is 
not directly proportional to that of the cow — 6) that possibly calves 
born between the months of April and October may be lighter than those 
born during the rest of the year; there are however considerable variations 
in the weights of calves born in the two periods — 7) that the duration 
of gestation has little influence on the weight of the calf ; on the other 
hand, the nearer the duration of gestation is to the normal, the nearer 
the weight of the calf is to the normal weight, while their weight at birth 
increases when the duration of gestation deviates from the normal. 

(3) Rate of growth of dairy heifers. — After referring to the researches 
of Eckxes, Waters, Mac Candush and Robertson, the writer describes 
the method which he adopted in his researches on this subject. From his 
experiments he draws the following conclusions:—- 1) Apparently there are 
few cases of loss of weight after calving — 2) The live weight of the ani¬ 
mals increases most rapidly — 3) According to body measurements, it 
appears that the dimensions of breadth, depth, and height follow one an¬ 
other in the order of the rate at which they increase — 4) There seems to 
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be little difference between calves born in winter (that is to say between 
the 1st October and the 31st March) and those born in summer (from the 
1st April to the 30th September), except that the heifers bom in winter 
attain, at the time when bulling commences, higher weights and bodily 
proportions than those born in summer — (5) There seems to be a suffi¬ 
ciently distinct relation between the live weight (expressed in kg) of the 
animals and the product of their heights, depths and breadths (expressed 
in cm.). D. S 

1078 - Some Fesults of Reeding Milch Cows at Experiment Stations in the United 

States. — Winthers, S. K.., in Heard's Dairyman, Vol. EXIII, No. 12, p. 419, figs. 

Fort Atkinson, Wis., April 7, 1922. 

Dairy” cattle feeding experiments are being conducted at the 5 Stations 
of the Dairy Division, United States Department of Agriculture with the 
threefold object 1) to ascertain the productive capacity of cows and their 
ability to maintain weight when their ration is deprived of grain ; 2) to* 
ascertain the profitableness of feeding grain to milch cows ; 3) to study 
the production of milk, butter, etc. 

The author mentions results already obtained on these points: 
A Holstein (Helen Nilkje Calamity) made a creditable record, although 
from the age of about S years she was given no grain, her ration consisting 
of roughage alone. On lucerne hay, maize silage and pasture grass this 
animal yielded 470 pounds of butterfat in one year. The following twelve 
months, the same ration supplemented with a liberal ration of grain was 
fed to the cow with the result that the milk and fat production were respect¬ 
ively 25 499 and 823 pounds. 

As regards the economical results of feeding roughage exclusively, 
varying conditions have to be taken into account. In dairy districts where 
the product is sold on a butterfat basis, the increased production due to 
the addition of grain to the ration might not yield much return; on the 
other hand, where the produce is marketed in the form of milk, the invest¬ 
ment in grain might be very profitable. The author gives other instances 
of good records of Government cows kept at the above-mentioned Sta¬ 
tions of the Dairy Division. E. F. 

1079 - Comparison of early, medium and late maturing Varieties of Silage Maize 

for Milk Production. — White, G. C., Chapman, I*. M., Slate, W. I,., and Brown, B. 

A., in Journal of Dairy Science , Vol. IV, No. 4, pp 333-347, fig. 1. Baltimore, 

July 1922 

The experiment made by the authors is an attempt to determine the 
relative economy of milk production by growing early, medium or late 
varieties of maize for silage. 

The varieties used to represent the 3 types were earty, Pride of the 
North, Medium, Beaming; late, Eureka. The researches were carried out 
at the Storrs Agricultural Experiment Station (Connecticut, United Sta¬ 
tes) upon Holstein, Jersey and Guernsey cows of ages varying from 2 V 2 
years to 10 years and 10 months. 

It was found that late-maturing varieties, under favourable conditions* 
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are decidedly superior in yield to the early varieties, both as regards total 
tonnage and dry matter. The following five years averages were ob¬ 
tained for green maize: early group, cut at hard dough stage, 24 774 lb. 
per acre, water content 73.80 % — medium group, soft dough stage, 
32 947 lb. per acre, water 78.09 % — late group, kernels just forming, 
40 648 lb., water 80.16 %. 

Pride of the North contained 23.74 % dry matter in silage ; learning 
25.17 % and Eureka 19.43 %. It must however be remembered that the 
season allowed Learning to mature more than usual, so that the crop used 
in the feeding tests had practically the same percentage of dry matter as 
Pride of the North and gave very similar results. 

The cows were fed silage as well as hay and a grain ration, the latter 
consisting of maize 4- wheat bran and cotton seed meal (3:3: 2) having 
a nutritive ratio of 1 to 3.8 and carrying 14.8 % digestible protein and 
71.71 % digestible nutrients. The hay consumed was 4 lb. per head and 
per day. 

The feeding trial proper lasted 100 days, after a preliminar}' feeding 
first upon regular herd silage, and later on the experimental silage. 

The amount of silage consumed per day by each group was as follows 
1st group (early maize) 44.977 lb — 2nd group (medium) 45.739 lb. — 
3rd group (late) 45.537 lb. The amount of dry matter furnished by the 
silage per day to each group was respectively 11.232 lb. — 11.519 lb, — 
9.081 lb. 

The grain was fed in proportion to the weight of the animals, the 
object being to keep them at a uniform weight. By this plan, most of the 
food was used for maintenance and production, a very small amount con¬ 
tributing to the development of the foetus in early gestation. The aver¬ 
age daily consumption of grain was 9.972 lb. by the early group — 8.314 
by the medium and 11.604 lb. by the late. 

The following Table gives a summary of some of the most impor 
tant data. 




1st group 

2nd group 

3rd group 

Average daily milk yield.. 

lb. ! 

28.286 

22.938 

29.206 

» » fat » . 

lb. | 

I.0S7S | 

1.0455 

I.0788 

Total daily solid yield ... 

lb. ; 

3.5769 

3-1578 

3.5990 

Average initial weight .. 

Average increase (-(-) or loss (—■) in live weight in 

lb. 

j I0 54-4 

963-3 

IO46.8 

100 days.. 

lb. 

+ 17.64 

+ 22-33 

i -14 

Grain consumption per 100 lb. milk (1). 

lb. 

35 - 4°5 

35.816 

39.780 

Grain consumption per 1 lb. solids in milk. . . . 

lb. 

-• 75 2 ( 2 ) 

2.593 

3-249 


(1) 'Hie relatively high grain requirement per unit of production for all the groups is 
clue to the small hay allowance. 

(2) The better lecord made by group 2 in solids production is due to its lessei main¬ 
tenance requirements. 
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The results thus show a saving for ioo pounds of milk of 4.37 pounds, 
of grain for the group fed early maize as compared with the group given 
late maize. Ton for ton these data seem to indicate the greater economy 
of the early silage. This is further emphasised by the fact that the group 
given early maize gained a little in weight, whereas the group fed late 
maize lost slightly in weight. F. D. 

1080 - Quantity of Feed consumed by a Heifer from time of Birth to Lactation 

Period. — See No. 109^ of this Review . 

1081 - The Goat as an Economic Factor. — cr&pin, Year 11, No. 5, pp. 313- 

320. lyyons, May 1922 (1). 

Goats are divided into three main fundamental racial branches. The 
most important has its original home on the great central plateau of Asia ; 
next comes the group of African races which has its habitat in the Abys¬ 
sinian Mountains; lastly the European branch has its origin in the great 
block of the Alps. Long hair and a light iris are characteristic of Asiatic 
origin; very short, silky and glossy hair on a coat of bright, vivid colour, 
and dark flashing eyes, indicate African origin. The goat in Europe 
has undergone such deep racial changes that its ethnic characteristic 
is no longer of serious interest for most breeders. However, in the massif 
of the Saint Gothard, a goat has been discovered which may be regarded 
as exemplifying the morphological unit of its species in the required degree. 
It appears in many varieties of coat, but has in all cases precisely the same 
economic value. It bears the stamp of a group of races which is necessar¬ 
ily that of the European goat, and of the typical European race. This 
breed is the largest and the coat is short haired and habitually of many 
colours, white being only found in cases of albinism. The coats of the Al¬ 
pine goat are characterised by dull tints, generally shading off from black 
to tawny and from tawny to light through all shades of grey. The spots 
are marked in streaks on a ground which, at the extremities of the body, 
on the belly and the limbs is lighter in colour or is accentuated by a 
darker shade. A dark stripe often covers the whole length of the spine. 
The forehead of the Alpine goat has, in profile, a frontal boss. There is, 
also, near the muzzle, a small swelling indicating a good feeder. According 
to the writer, it is a mistake to think that there is one goat of the plains 
and another of the mountains. However, as regards pasture, it does well 
only in high regions. The most surprising fact in the biology of the goat 
is that this animal, which seems naturally intended to live in a wild and 
primitive state of life is admirably adapted to a diet absolutely different 
from that what appears to be its natural diet. Thus when abundantly 
fed it gives double the amount of milk which it would give normally. 

Under the influence of good training, the lactation of the alpine goat 
can be prolonged over two years without interruption. The fact is all 
the more remarkable that an animal capable of supplying 6-7 and even 
8 litres of milkier day at the height of its lactation draws this consider- 


{1) See: R. 1913, No. 1062; 1916, No. 205*, 1918, No. 794.; 1921, No. 83. {E&») 
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able mass of milk from a reserve of live substance the weight of which, 
barely exceeds 60 kg. with 6 to 7 kg. of blood. The wiiter adds that 
this animal, which reaches maturity only at 4 to 5 years of age, is able to 
produce young from the age of one year and remains fertile till over the 
age of 20 years. It is even economically advantageous to profit by its 
precocity, for if made to produce when very young, its milking power 
increases and its appetite increases to enable it to meet the double physical 
expenditure, viz., that required for production and that for growth. The 
writer does net attach any value or economic importance to the horns, 
or to the colour of the coat for which the Swiss pseudo-races are recom¬ 
mended. He also notes that it is now possible, by simple measures of 
cleanliness etc. completely to conceal the peculiar flavour of goat's milk. 
If therefore goat’s milk is no longer distinguishable in taste from best cow's 
milk and if also malodorous he-goats need no* longer be kept in the herds, 
the writer no longer sees that there can be any reason to object to the use of 
dairy goats in the food services. In this connection the diffusion of an 
improved race of goats may be a matter of high importance. Its use on 
a large scale would greatly improve the diet of children and invalids and 
would provide a powerful element of control of tuberculous infection. 
Without claiming that the goat has in itself a concrete principle which 
immunises it against the microbe, it is possible to assert that the goat 
never contracts tuberculosis spontaneously. There is a pseudo-tubercul¬ 
osis which attacks goats exposed to damp cold, but the milk cannot exercise 
its physiolcgical properties in the organism of the newly born or invalids 
unless it is administered raw and in its integral form and properties. 

The goat is the only animal which can supply children and sickpersons 
with milk in this ideal form. The writer recommends the diffusion of the 
only European gcat, which appears to be net only the authentic thorough¬ 
bred of the European race, but also the heaviest milker cf the species. It 
is this race which should be improved by selection and have its excellent 
qualities established. F. S. 

1082 - The Pasturing Of pigs. — Diffloth, P., in La vie a%ncole et rurate, nth year, 
Vol. XXI, No. 29, pp. 57-61. Palis, July 22, 1922 (1). 

The pasturing of pigs is a practical and advantageous method, which 
in certain countries, gives extremely valuable results. Pigs however 
owing to the nature of their digestive organs make a poor use of cellulose 
but economic considerations permit a reconciliation between theory and 
practice. With a system of pasture for well kept pigs, and a judicious 
use of supplementary green crops there is very little need of dry foods, 
for months at a time and the result is a valuable economy. In spring 
and at the beginning of summer pigs get a supplement of dry foods. In 
autumn also, when the sows litter and until the young pigs are weaned. 


(i> See: R. 1912, No. 374 — R- i9*4> No. 1153 — R- 1915, No. 942 — R, 1916, 
Nos. 889, 1104 — R. 1917, No. 836 — R. 1921, Nos. 1033, 1260 — R. 1922, Nos. 193,. 
296, 460, 617. (Ed-) 


PIGS 


(1081-1082] 



a little grain is indispensable for the ration. The Americans adopt as 
a practical rule the giving about i 3 / 4 litres of grain per sow each day 
as a supplement. At every other period, the pastures suffice and assure 
the best profit. Grain, if obtained economically, will always be valu¬ 
able, as also cotton and ground nut cakes. 

The pasturing of pigs is specially indicated in regions which contain 
large areas of clearings and of unenclosed woods. In America wooded 
lands are beginning to be used largely for maintaining pigs in spring and at 
the beginning of summer, when pasture crops are scarce. The ground¬ 
nut then supplies the change required for completing the fattening of 
the animals. This method costs little for the production of a pound 
of meat, but with the rapid increase in the production of pigs, breeders 
have had to examine more closely the phases of this method of rearing 
and to make various pastures utilisable in all months of the year. The 
result has been the establishment of several systems of crop rotation.. 
The principal profitable forage crops grazed by pigs are : — 

1) Oats and rye. — Both are much appreciated as green forage in 
every farm rearing pigs. Some breeders sow a large stretch of oats, 
letting the whole be grazed up to the ist March, then one part is enclosed 
to be grazed up to June while the remainder is left to ripen. This plan 
is to be recommended, as it assures pasture at a season when economical 
food is scarce. Moreover it allows the regulation of the portion reserved 
for grain according to the actual lesources of the farm. Needless to say, 
the plot which is intended to furnish grain should not be “ too closely” 
grazed if it is desired to avoid a serious falling off in the grain crop. Cer¬ 
tain winter oats grow again vigorously after having been grazed and stand 
pasture well. 

2) Turnips. — It is especially from January to May that turnips 
are a valuable resource ; earlier or later, other food resources in full yield 
become available. Two judicious sowings of turnips will cover the dif¬ 
ficult period. 

3) Millet . — Its qualities are much appreciated, and it has the 
great advantage of providing food at the beginning of spring, at a time 
when cheap feeding is difficult to find. Sown early, in March, it may 
be grazed towards |he middle of April. It is well to graze the plant early 
to make it tiller. Millet is a quick growing plant, capable of feeding many 
pigs for each unit of area. When young this forage is liked by the pigs ; 
but it should not be allowed to become woody. If grazed up to the last, 
millet will be available up to the middle of July. With three sowings 
arranged in series in March, April and May, the period of grazing can easily 
last up to September. 

4) Sorghum. — Is often sown in alternate rows, sometimes with 
millet. Sorghum stands grazing worse than millet and if browsed down to 
the ground, it suffers much. Even thus the young millet as being more 
tender is preferred and sought out by the animals, which gives the sor¬ 
ghum time to grow and reach a height at which its consumption is profit¬ 
able and its resistance more assured. These two plants therefore sup- 
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plement each other and give variety to the feeding. Sorghum can also 
be used as a green food. 

5) Early Maize. — Planted in spring it may be grazed or cut about 
the middle of July. Some breeders grow it alone,' others in alternate 
tows with ground nuts. When the maize is cut green the pigs on pasture 
will eat the ground nut on the spot and this method gives an earlier fat¬ 
tening food. If it is desired to have at disposal a useful food as early 
as possible, early varieties of maize are sown, with early horse beans 
broadcasted between the rows of maize. On heavy soils the horsebean 
may be replaced by the dwarf kidney bean. 

6) Ground nut. — Ground nuts fatten pigs at very small cost. Two 
varieties are grown for pigs:— the North Carolina, or African ground 
nut, sometimes called the Georgia groundnut, and the Spanish groundnut. 
The former is a large cropping variety, Planted early in spring, it be¬ 
gins to produce in the middle of September and gives an abundance of 
good food up to January and even March. It will fatten, without sup¬ 
plement, 7 to io pigs per ha. Planted early, the Spanish groundnut, 
is ready for pasture in August, 6 weeks earlier than the Carolina variety, 
at a time when “ finishing ” food is scarce. Its yield is much less, ac¬ 
cording to certain growers. Although groundnuts supply a rapid fat¬ 
tening and pigs make remarkable increases in weight, they should not 
be fed exclusively with them for a period of more than 6o to 90 days ; 
otherwise digestive disturbance would be caused. Sows with young 
should onlv be allowed to feed among the groundnuts with caution. 

F. S. 

1083 - distribution of EJnzymss In the Alimentary Canal of the Chicken, — feimmer, 

R. H. A. and Rosedage, J. E- {Biochemical Department, Rowett Research Institute for 

Animal Nutrition, University of Abeideen and North ot Scotland College of Agriculture), 

in The Biochemical Journal, Vol. XVI, No. 1, pp. 23-26. Eondon, 1922. 

hactase has so far never been found In the intestine of chickens. The 
authors fed chickens from hatching for a period of over three months 
with a ration containing lactose and noted its assimilation. Assimilation 
of disaccharides is usually preceded by hydrolysis to monosaccharides, and 
as this would • imply the presence of lactase, the authors made an 
examination of the different parts of the digestive system to discover 
where the lactase was to be found. Their experiments confirmed the 
fact that it is absent from the intestine but a small amount was detect¬ 
ed in the pancreas, the crop and the gizzard. They then extended their 
investigations to 8 other enzymes specifically concerned in the digestion 
of the common foodstuffs-and obtained the following results : 

The distribution of the sucroclastic enzymes corresponds for the most 
part with that in the animal, diastase and lipase are generally present in 
the pancreas of animals; on the other hand there are differences in the 
distribution of the proteoclastic enzymes ; the animal has trypsin acting 
in alkaline media, the chicken in both alkaline and acid media. The en¬ 
zyme of the proventriculns, which in the chicken corresponds with the 
stomach of an animal acts only in acid medium. 
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bee keeping 1084 - Insulating Capacity of Double-Walled Bee-Hives. — Phillips, e. f., in United; 

States Department oj Agriculture, Department Citculai 222, 10 pp. Washington,. 

May 1922. 

The great number of double-walled bee-hives on the market, where 
they find ready^ purchasers among bee-keepers by whom they are largely 
used, has given rise to considerable discussion as to their comparative 
merits. In order to decide the question, the author carried out a series 
of experiments and obtained the following information: 

The shape of the hive has a considerable influence upon its insulat¬ 
ing power, and therefore upon its capacity for preventing loss of heat 
and protecting the bees from winter cold. The heat escapes most read¬ 
ily from the bottom and the insula tic n of the walls and top is never so 
complete as to prevent a large amount of heat frem being dissipated. 

Bee-keepers however never trouble about the insolation of the bot- 
- . tom of the hive, as they are under the impression that the heat escapes 

through the top. It is a mistake to uncover the front of the hive, even 
if it faces south, for if any part of the hive is left with only a single walk 
or without some other means of protection, all the efforts made to keep 
the rest of the hive warm are to a great extent nullified. 

In the double-walled hives on the market the heat escapes so read¬ 
ily from the bottom, that little is lost through the roof and still less 
through the walls. 

An air-space left between the two walls does not retain the heat 
as well as a lay^er of some material that is a bad conductor, especially 
if the interstices are very small. Convection currents which dissipate 
the heat are doubtless always present in the dead angles of the cavity 
of the hive. The board forming the ceiling should extend as far as the 
external wall upon which the roof rests. It is more effective to close 
the double wall only, than merely to shut the opening of the hive. 

A thicker layer of insulating material should be used than is generally 
the case. If sawdust is used, the layer ought to be 10 to 15 cm. thick. 

F. D, 
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1085 - “La Loque ’\( Bacillus alvei) a Bee Disease. — chevillotte-mevel, o., 
in VApiculteur , Year EXCI, No. 8, pp. 270-272. Paris, Aug. 1922. 

This disease is caused by a special bacillus (Bacillus alvei), a distinct 
species, according to the writer, but capable of assuming different forms 
dependent upon its degree of virulence and the nature of environment 
in which it develops. The therapeutic treatment may also be preventive, 
and consists in the use of antiseptics (salicylic acid, mixture of carbolic 
acid and tar, formaldehyde, naphtol p, etc.). The writer was only able to 
get incomplete results by using antiseptic syrups, which have no effect 
on larvae already infected. 

The best and most scientific prophylactic method is permanently 
to disinfect the hive with formic acid or 10 % solution of formol; to do 
this, paraffin wax should be smeared on the insides of several tin boxes 
(the lids of blacking boxes may be used) to a depth of 1 to 1.5 cm. and they 
should be filled with the following mixture Formic acid or commer¬ 
cial formaldehyde, 2 parts — Alcohol, 1 part — Water, 6 parts. These 
tins are placed in the hive and the mixture is renewed every week. 
Generally 3 or 4 doses are enough ; sometimes, however, it is necessary 
to prolong the treatment. E. F. 

1086 - Sarieulture in Libya. — Forlani, K., m Bollettino della R. Staziane Spentnentale 
di Gelsicoltuta e Bachicoltwa di \Ascoh Picenc , Year 1, No. i, pp. 23-30. Ascoli 
Piceno 1922. 

Breeding of the domestic silk worm was started at Bengasi in 1915 
and gave fairly good results. On the initiative of Prof. Be Cillis (Bi¬ 
rector of the Agricultural Bureau of the Government of Tripolitania) 
the breeding of other silk producing insects (which might find in Libya 
the conditions of environment necessary to their existence) was tried 
successively, these being:— Philosomia arrindica (which lives on the 
castor oil plant), Attacus bombinia of the Sudan (which can live on Zi- 
ziphus), Attacus cynthia (which lives on the Ailanthus) and Attacus ce- 
cropia ; but the results were negative. 

Breeding of domestic silkworms continues to increase as .shown by 
the following Table : — 

Vears fresh, cocoons dry ^cocoons Unit^of price Gross yield 

1916 400 135 18 2430 

1917 1200 * 400 30 12000 

The propagation of the mulberry tree is under Government control: 
2671 plants were distributed in 1916 and 9743 in 1917. In spite of va¬ 
rious ailments, which sometimes rage in the broods, it is not uncommon 
to find,in properly built premises productions of 75 kg. of fresh cocoons 
per ounce of eggs. 

According to Be Cieeis (i), Mazzocchi-Aeemanni and Lkone, 


(i) De Ciixis, F„, Cinque anni' di speximentazioni agrarie in Tripolitania, ApioolU 
Colon., XV, No. 6. (Author's note ) ; 
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the second fortnight in March is in Libya normally the most suitable 
time to start breeding, and the premises which are most suitable for native 
breeding seem to be silkworm nursery huts, partly underground, with 
walls above ground. For the methods of breeding, suspended sieves, 
made of local material such as reed grass, palm leaves etc. have proved 
suitable; for wood, the wild flora are very suitable:— Brassica Tourne - 
forti (in arabic “ hassluss ”), Pituranthus tortuosus (“ gazzali”), Raetama 
raetam (" rtam ”), Euphorbia guyoniania (“ lebbin ”), mid-ribs of the 
leaves of the date palm, etc. Pure breeds have shown themselves the 
more likely to give a high quality yield, but are much less resistant to 
surrounding adverse circumstances , it is thought therefore that the Chi¬ 
nese bi-yellow and multi-yellow crosses are the most suitable breeds. 

The silk market of Tripoli at any rate up to a few years ago was 
almost exclusively supplied with Chinese silk, because owing to the pri¬ 
mitive systems of spinning in use the thread of the local cocoons was 
much weaker than the thread of the Chinese cooons. The Italian stand¬ 
ard most commonly used is 8/100. 

Chinese silk coming from Shanghai is classed as follows in the Tri¬ 
poli market : — 

White Steins, blue Phoenix extra. 

Yellow ST, n° 1 yellow Mayung. 

Yellow ST, n° 2 » » 

The silk most in request for making burnous is the yellow silk ST No. 1 
The silk-producing industry is domestic and it is ordinarily carried 
on by the Jewish population (1). E. F. 

1087 - Value ef Maintaining an even Temperature during the Incubation of 
Silkworms’ Eggs. — Acqua, C , in Bollettmo della R. Stazione spenmeniale di Gelsi- 
coltura e Bachicoltmci di Ascoli Pice no, Year 1, No. 1, pp. 13-23. Ascoli Piceno, 
March 1, 1922. 

A constant temperature or a slight and gradual rise is recommended 
for the incubation of silk worms’ eggs, and accidental sudden thermome- 
trical changes are considered as very injurious to breeding results: Gran- 
dqri (2) also considers a constant temperature essential, especially dur¬ 
ing early stages of fertile development. On the other hand, Verson 
reports that eggs electrified as soon as they are laid (to cause out of 
season hatching) may be subjected without injury to temperatures lit¬ 
tle above o° and may remain at that temperature for several weeks, and 
Martini has obtained the normal development of eggs treated with hyd- 


(1) Information regarding the treatments to which silk thread is subjected in Eibya 
before being distributed to the trade, is contained in an Article entitled ** II Commercio e la 
Javorazione della seta ”, published by the BolletUno d'lnf&rmaziom del Minister delle 
CohnU (1921). {Authors notes.) 

{2} Grandqri, M., I problemi vitali della bachicoltura nel momento attuale. Trent, 1921. 
{Author's note ) 
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rochloric acid and then kept during the summer for several weeks in 
a refrigerator. The matter is therefore up to the present, a subject of 
controversy which the writer has tried to settle by proposing to answer 
the two following questions: — 1) Does a sudden chill during incuba¬ 
tion necessarily cause a state of deterioration which may be seen in a 
higher percentage of unhatched eggs and by irregular progress in breeding ? 
(2) Does this sudden chill produce different results according as it affects 
different periods of incubation. 

Experiments have been made on the following breeds: — indigenous 
yellow, gold Chinese, white Chinese, Chinese cross $ white x yellow), 
Chinese cross ($ yellow x white), double-strain yellow cross ($ yel¬ 
low x $ gold), double strain yellow cross ($ gold x yellow). In all 
the cases severe chilling, even when prolonged for several hours (12-24), 
during incubation, did not produce the disastrous effects which would 
generally have been expected : there was only a slight increase in the per¬ 
centage of unhatched eggs and a prolongation of the hatching period, 
but no injury was caused to the breeding and no decrease of yield as wag 
proved by the average weight of the cocoons of the different lots which 
were used in the experiments. In reality, there was no contrast, as was 
only to be expected, between the behaviour of the egg treated for out 
of season hatching (which is not affected by retardation through chilling) 
and the behaviour of the egg normally hatched in spring. 

It also happens that incubations of indigenous yellow eggs, treated 
with hydrochloric acid and intended for summer breeding, made at a con¬ 
stant temperature, showed no difference from those exposed to varieties 
of temperature by day and night, either in the progress of breeding or in 
the percentage of mortality. During incubation, there was no critical 
period at which particularly harmful consequences might be caused by 
a sudden chill; in the different lots of the experiment, the change in tem¬ 
perature was made at very various times and it had, for all equally , the same 
small differences relatively to the control lots. If there had been a crit¬ 
ical period, it must have clearly shown its effect by a high percentage of 
eggs unhatched in the lots which underwent a change on a particular day. 

It is easy to see the practical lesson to be derived from these experi¬ 
ments : if an accidental temporary fall in temperature takes place du¬ 
ring incubation, the heat in the incubation rooms should not be increased 
suddenly but gradually. E. E. 

1088 -Forcsd Hatching of Siikworms* Eggs with shortsned Hibernation. — 1. acqxta, 
C., in Bollettino della R. StasioHe Spenmentale di Gelsicoltum e Bachicoltura d' Ascoli 
Piceno, Year 1, No. 1, pp. 3-9. Ascoli Piceno, March 1, 1922. — II. Idem, Scftiusttfca 
estemporanea del seme bachi a ibemazione abbreviata ed esame della pebrina, Ibidem , 
Year 1, No. 2, pp. 45-48* Ascoli Piceno, June 1, 1923. 

The writer has made the two following series of experiments:— 
1) On November 21,1921, he treated with strong hydrochloric acid, 
for 20 minutes, two lots of silkworm eggs one of the native yellow race the 
other of double-strain yellow (yellow x $ gold) which had up to that 
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time-never been subjected to temperatures below 15 0 . After thorough wash¬ 
ing, the lots treated were placed in a refrigerator at 4°-5° in which they 
remained for 45 days; they were taken out on January 5, 1922 and 
subjected to a forced incubation up to 26°. On January 17, the first 
hatchings began; they lasted 6 days and gave the following results 
for 300 eggs taken at random from the whole of the treated lot and 
of the control lot:— 



Native yellow 

bi-vclIow 

Treated eggs.. 

Hatchings 287 

Hatchings 257 

Untreated eggs. 

• 7 

» S2 


These results shew that the treatment with hydrochloric acid does not 
cause hatching of old eggs , but predisposes them sufficiently to secure hatch¬ 
ing by the help of the subsequent action of cold limited to half the normal 
time. 

(2) In the second series of experiments, the writer reversed the two 
stages of the process : a total of 20 samples of native yellow eggs was 
placed in the refrigerator for 33 days (from November 15 to Ja¬ 
nuary 17), then the treatment with hydrochloric acid described above 
was given and the incubation started. Hatchings took place at the end 
of January ; they were complete and very numerous in the treated lots 
but very few in the controls., Therefore, the treatment with hydrochloric 
acid is as effective before as after hibernation. 

The results indicated by the sentences in italics have great pract¬ 
ical importance: it is known in fact that at present, owing to the appli¬ 
cation of the law regarding the control of silk-worm eggs, they must be 
subjected to microscopic examination, to insure their being free from 
pebrine. Technical necessities require that this examination should 
be made just before hatching ; it follows that adding to the period pre¬ 
ceding the normal hibernation, the period necessary for examination and 
for a second contingent examination, a very advanced stage is reached. 
The material impossibility of carrying out the examination in good time 
s eliminated by the method adopted by the writer, which reduces to less 
than half the period of hibernation required and, consequently, gives a 
practical solution of the problem. 

It might be thought that this method hinders the development of 
the pebrine germs which may be contained in the eggs treated, but this 
risk is excluded by the researches of the writer, of which he gives an ac¬ 
count in the second of the Articles reviewed. In the moths, belonging to 
two sets in series 1) a slight infection of pebrine showed itself ; it was 
thought therefore that the eggs also were partly infected ; in fact the 
examination of the young caterpillars hatched under special treatment 
contained a slight percentage of infected individuals. 

A second and more rigorous test was undertaken by means of‘two 
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other series of experiments made one at the beginning and the other at 
the end of March 1922. The lots in the first series were treated with hy- 
drochloric acid for 15 or 20 minutes, then with electricity for 5 minutes : 
it was ascertained on the whole that the percentage of cases of infection 
with pebrine was slightly decreased by the action of the acid. On the 
other hand the electric treatment caused no differences in the control lots. 
The lots of the second series, treated with hydrochloric acid only, differed 
in no way from the control lots ; the writer therefore thinks that the dif¬ 
ference in the first case was fortuitous and that it is permissible to conclude 
that the treatment with acid does not check the development of pebrine 
in infected eggs. E. F. 

1089 - On the Relation of Pebrine Infections in Bombyx Moths and in the Eggs at- 
rest and just before Germination (Expediency and Desirability of Testing 
a modified Method of preparing Silkworm-Eggs), Eomeardi, i,., in Bolhttino 
della R. Stazione Sperimentale di Gelstcoltura e BacJncoltura di Ascoli Piceno, Year 1, 
No. 2, pp. 48-57. Ascoli Piceno, July 1, 1922. 

Ordinarily eggs of the silkworm at rest' do not show clearly the 
pebrine corpuscles but in the case of intense infection some corpusculary 
eggs are sometimes found even in the state of rest. The writer has examined 
with the greatest care numerous sets of eggs coming from infected moths 
and has attempted to establish a certain relation between the degree of 
infection at the state of rest and that ascertained just before hatching, 
The w T ork was supplemented by the examination of the moths, which was 
done in the following manner :— 500 cells, 56 of which contained infected 
moths, were taken out of a group of yellows w r hich had a considerable per¬ 
centage of infection (10 %). The test was made by crushing in a mortar 
-one wing with 3 drops of water; a drop of this mixture taken up on a rod 
was placed between two sheets of glass ; the corpuscles found in each 
space were then counted and the examination of a certain number of spaces 
gave the average ; in the case of certain individuals the corpuscles were 
too numerous to count and others (where counting was possible) formed a 
series from 260 to 0.5. 

After the examination of the moths, the writer examined the eggs 
at rest, by crushing for the purpose each egg in a drop of water., After 
complete hibernation these sets of eggs, were separated and placed to in : 
cubate and later just before germination each egg was again examined. 
The writer examined 100 eggs at rest and 150-200 just before hatching 

A lot of Chinese gold eggs in which infection was less intense were ex¬ 
amined : out of 500 sets of eggs, only 39 were infected and there were, as 
a maximum, 19 corpuscles per space. 

The writer gives, in tabular form, the results of these examinations, 
and draws from them the interesting conclusion that not only the slightly 
infected moths but also those heavily infected, can furnish sound eggs. 
In microscopic selection, such as is made by breeders, a certain’ quantity 
of sound eggs are therefore rejected, but this must be considered for the 
present as a necessity of the general method of examination, which it is 
impossible to change. , ' 
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The comparisons made between the degree of infection of the eggs 
at rest and that of the eggs when about to hatch have given results which 
do not enable any relation to be established between what the microscope 
reveals in the examination of eggs at rest and in that made at the moment 
when the eggs are about to hatch. It is not therefore possible to calculate 
the- approximate percentage of actual infection by means of the number 
of infected eggs found ill the former case. 

Lastly the writer suggests that in the preparation of the summer eggs 
and in cases where it is desired to delay hatching by placing the cells in a 
refrigerator, only cut wings should be included ; this method does not in 
any way prevent the examination for pebrine, since when infection is found 
in the body of the moth it is always present in the wings ; moreover it 
offers very marked practical advantages, such as the elimination of the 
putrefiable bodies of the moths and protection against Dermestes which 
often devour both moths and eggs. E. F. 

1090 - Duration of Virulence of the pathogenic Agent of Jaundice in the Silkworm.— 

Acqtja, C. in Boll&ttino * della JR. Stazione S pertmenUt le di Gelsicoltma e Bach 'cclturii di 
Ascoli Piceno, Year 1, No. i,pp. 10-12. Ascoli Piceno, Maichi, 1922. 

It is known that the hemolymph of the silk-worm attacked by jaundice 
shows very numerous polyhedric granules (probably degenerative products), 
which are very effective in the propagation of the disease on account of their 
intimate connection with the pathogenic virus. Now as the diseased silk¬ 
worms when the skin is broken give out blood w r hich is very rich in granules 
and may contaminate the sieves on which breeding takes place, it is expe¬ 
dient- to find out whether the disease can be thus transmitted from one year 
to another, if there has been no systematic disinfection. The writer has 
therefore undertaken experiments to determine how long the polyhedric 
granules can preserve their virulence: in 1920, he obtained an experiment¬ 
al development of jaundice by means of granules collected in the spring 
of the previous year and preserved without any special precautions: in 
1921, the results were positive for other granules collected in 1920 and .ne¬ 
gative for those of 191:9. It is therefore clear that infection is easily trans¬ 
missible from year to year, by means of sieves or other contaminated mate¬ 
rial, while in the second year virulence appears to be extinct. In any 
case, rigorous disinfection is absolutely necessary in the districts where 
jaundice is particularly virulent as for example Campania. E. F. 

1091 - PiseletlltUFe In Switzerland in 1921 (I). — Rapport cltt Department federal de 

rinterieur, in Bulletin suisse de Peche et de Pisciculture, year 23, No. 7, pp. 103-107. 
NeucMtel, July 1922. ' 

Conferences. — For the first time since 1914, a meeting of' the 
Commissioners of fisheries in Lake Constance, nominated by the adjacent 
States, took place on September 23 1921 at Friedrichshafen, Among 
the subjects discussed may be mentioned the application of the regulaf 
tion defining a certain width for the mesh of the bag of the drag net —w 


(1) See R, Nov. 1921, No. 1152. { Ed ,) 
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the adoption of uniform conditions for the duty on fishing permits for the 
upper lake — the supervision of fishing in the upper lake the tax on 
motor boats — regulations relating to the collection of the fry of the feta&„ 
[Cofigonus fern), etc. 

Various questions relating to fishing in Lake Constance, the Lower 
lake and the Rhine were dealt with by correspondence between the repre¬ 
sentatives of the interested Governments. 

The negotiations with France for the establishment of an agreement 
regarding fishing on Lake Leman led to international conferences in the 
course of Which a draft convention was completed. Others were initiated 
for an understanding regarding fishing in the Doubs. 

Progress was also made with preliminary work on the revision of the 
Italian-Swiss Convention regarding fishing and regulations for its practical 
working during the year. 

Fishing in Lake Constance. — According to the statistics of fishing 
in Lake Constance (including the Lower lake), Swiss professional fishermen 
took, in 1921, 175 244 kg. of fish, to a value of 351 439 fr. 

Supervision on fishing. — For payments to the staff engaged in 
supervision, the Cantons spent 210 402 fr.; 50 % of which was reimbursed 
by the Confederation. For the destruction of animals injurious to fishing 
the Cantons spent 1251 fr. 

A course for fishery guardians took place at Lucerne from the 25th 
February to the 3rd March. 

Contaminated water, fish ladders and sanctuaries. — In a cer¬ 
tain number of cases the “ Departement Federal de ITntcrieur ” intervened 
with the competent Cantonal authorities to prevent or rectify the pollution 
of water by factory refuse. The measures to be taken for the protection of 
fish at the time of construction of factories using water power or other 
hydraulic works have received special attention. Numerous schemes for 
the correction of river banks have been prepared. A Bado-Swiss interna¬ 
tional Commission, was charged with the drafting of rules to be followed in 
future to improve and utilize the waters of the Rhine between Bale and 
Lake Constance. 

Pisciculture. — During the hatching season of *920-1921, 218 
fish-breeding establishments have been at work. The 176 036 000 eggs 
hatched produced 136 461 000 young fry including 314 058 summer fry 
and yearling fish turned out into public waters under official control. The 
young fry belonged to the following species (in thousands) salmon 
{Trutta salar) 953 — hybrid salmon-trout 150 — lake trout {Trutta 
lacustris) 2916 — brown trout (Trutia fario) 9985 — rainbow trout 
[Salmo widens) 818 — American grayling [Salmo lontinalis) 14 — char 
(S. salvelinus ) 3323 — grayling [Thymallus vulgaris) 3360 — coregons 
100 153 — pike [Esok lucius) 14787. 

The Confederation paid over to the Cantons, for division among the 
fish breeding establishments the sum of 49 060 fr. by way of contributions 
foi rearing and turning out the fry. 

Through its Fisheries Department the Government of the United States 
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made a gift-of 50 ooo > fertilized eggs of the rainbow trout (Salmo irideus 
and of tlie salmon of the great lakes of North America ( Christivomer namay - 
cush) to the “ Departement stiisse de VTnterieur ”, These will be dealt 
with in the various fish breeding establishments and used for stocking 
certain rivers and lakes. F. D. 

1092 - American Moles as Agricultural Pests and Fur Producers, — Scheffer, t. h. 
(Assistant Biologist, Bureau of Biological Survey), in Untied States Department of Api¬ 
culture, Farmers' Bulletin 1247, pp. 3-23, figs. 16. Washington, March 1922. 

There are in the United States 5 species of true moles : the com¬ 
mon mole, Scalopus aquations found in the plains of the Eastern State- 

— the star-nosed mole [Condylara cristata) and the Brewer mole [Paras- 
calops breweri) common in the greater part of Pennsylvania, New York 
and New England, Michigan, Minnesota and to the north of these states 

— the Townsend mole ( Scapanus townsendii) of the Pacific Coast States 
which is the largest of its- kind and more abundant locally than any 
other species and the Gibbs mole (Neurotrichus gibbsii), another West 
coast form, but so rare as ordinarily to escape notice. 

The author describes the external characters, specific and differ¬ 
ential, of these species, their habits, development, food, natural enemies 
the damage they cause, means of control, the preparation and utilisa¬ 
tion of mole skins. The bulletin is too long to allow more than a brief 
summary; the following are some of the most interesting and least 
known facts mentioned. 

Contrary to the generally received opinion, the mole does not con¬ 
fine itself to regular periods of work each day (morning, noon and even¬ 
ing), but is equally active at any hour, especially at seasons when there 
is no great variation in temperature during the 24 hours. Moles are 
probably never dormant and do not hibernate ; they however extend 
their surface runways at times when soil conditions are favourable, e.g., 
after rains in summer or during periods of thaw in winter. 

Moles grow and develop with extraordinary rapidy. 

They are however slow breeders, the number in a litter is commonly 
3 in the case of the Townsend mole and 4 with the common eastern mole. 
The Townsend mole forages in gardens more than the ordinary species. 

As regards the supposed natural enemies of the mole, hawks and owls 
take only a small toll. Poisoned mixtures are of little use, and traps 
are much more effective. Of these there are many simple types on the 
market. The trap should be set in runs made in moist rich soil, but no 
part should project into the cavity, or the moles will burrow beneath it. 

Moles may be trapped successfully in the Pacific coast country at 
■any season of the year, and elsewhere when the weather permits. If 
the trapping is for the purpose of obtaining fur, winter and midsummer 
are the most favourable seasons, as the pelts are then in the best con¬ 
dition. Care must be taken to use traps that do not tear or damage 
the skins. 

The pelts are classified according to the appearance of the leather 
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side ; good class skins are of a clear tan colour, while inferior skins are 
.spotted or blotched with bluish-black. Although mole-skins have long 
been articles of considerable commercial importance, all the pelts used 
by furriers in America up to about 1917 were obtained through import¬ 
ation from London, the prices paid annually being between 2 and 3 mil¬ 
lion dollars. 

The Bureau of Biological Survey has recently stated that the skins 
of the common American mole (Scalopus aquaticus) are quite as good as 
the imported skins of Talpa enropaea while those of the common large 
mole of Washington and Oregon are of superior quality. Since these 
facts have been recognised, a local trade in moleskins has arisen and 
about 50 000 dollars' worth of American pelts were marketed in 1918, 
and in 1919 the business increased by Hearty 25.%. B. F. 

■ FARM ENGINEERING. 


1093 - Power Farming in Egypt. — Casoria, M m in UEgypte contemporaine , Year XIII, 
No. 62, pp. 80-82. Cairo 1922 

In agricultural practice in Egypt, power farming, although its great 
advantages are recognised, has not spread in proportion to the great extent 
of land which might be .so cultivated ; the reasons are as follows : — 

1) The net cost is still too high. 

2) The fact that machines are wanted only for certain work and the 
delay caused by repairs, owing to the lack of workships in the districts. 

3) The difficulty, in certain parts of Lower Egypt, of carrying out 
power farming owing to the close network of irrigation canals. 

4) The lack of positive data regarding the net cost, deduced from 
a test of at least three months uninterrupted work. 

The writer concludes that if the manufacturing firms agreed to carry 
out a definite test, with the approval and assistance of the Ministry of Agri¬ 
culture, which would make clear the economic and industrial advantages 
of this mechanical system of cultivation with types of small, medium and 
large tractors, the result would be convincing, and Egyptian farmers, seeing 
these advantages, would replace the old methods of agriculture by the 
mechanical system. G. D. 

* 

RURAL ECONOMY 

1094 - Receipts and Payments in the Cultivation of Ghessab in Sicily. — See 
No. 1056 of this Review . 

1095 - The Feed Cost of a Haifer from Birth until the Beginning of the first 
Lactation Period. — Me Candlish, A. C. (Iowa State College of Agriculture and 
Mechanical Aits, Ames), in Journal of Dairy Science , Vol. V, No. 4, pp. 348-361. 
Baltimore, July 1922. 

Table I gives a summary of the author's previous work in determ¬ 
ining the feeds required by dairy heifers grown to the producing age. 
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Table I* 





Authority 




Bennett 
and Cooper 

Hayben 

Trueman 

Months fed .. 


24 

26 v* 

24 

Feeds \ 





Whole milk, pounds . . . . 


342 

459 

445 

Skim milk, pounds . . . . 

. . . * . 

3165 

3330 

2953 

Grain .. 


547 

1710 

737 

Dty ronghage. ...... 


2649 

2634 

3 1 4 5 

Silage and soiling . . . . . 


3603 

4042 

2938 

Pasture, days .. 


294 

322 

300 


The animals used for these experiments which lasted for 5 years> 
were 40 in number and consisted of pure-bred and grade Holstein, Guern¬ 
sey and Jersey heifers and pure-bred Ayrshites. Twenty-four of the 
heifers calved between October 1 and March 31 and were classed as wint¬ 
er heifers; the other 16 which calved between April 1 and September 30, 
came under the head of summer heifers. In each of these groups, the 
heifers calved at the average age of 29 " months ”, the month not being 
a calendar month, hut a period of 30 da} T s. 

The average birth weights were 68 lb. for the winter heifers, 64 for 


Table II. — Feeds consumed in 29 months (from birth). 




Cows calved 
in winter 

i 

Cow's calved 
in summer 

All the cows 

L_ _ 

Milk... 

1 

. . . days 1 

35 j 

35 1 

1 

3-5 

Pure milk.. 

... kg. 

690 

599 

632 

Skim milk. 

... » 

956 

991 

069 

Crushed Maize .. 

. . . » 

724 

673 

704 

Maiie gluten feed ...... 

. . . » 

3 i 

55 

40 

Crushed Oats .. 

. . . » 

140 

! , rx8 j 

129 

Wheat htan. 

. . . XI 

229 

| 206 ! 

220 

Linseed cake. 

... » 

140 

ITS | 

: 129 

Linseed cake (crushed). . 

. . . » 

15.4 

16.3 

T5.9 

Total of concentrated feeds. 

... ft 

13S2 

! 1-299 

1348 

Total of ensilaged forage. . 

. . » 

1855 

1 2028 

1924 

Total of hay. 

... » 

129 

1 158 ! 

1 mi 

Pasture .. 

. . . days 

323 

368 

341 

Lucerne hay. 

... kg. 

1623 

1127 

I H25 

Sugar cane forage. 

... » 

98 

! 99 

98.5 

Maize forage. 

... > » 

414 

493 

445 


the summer heifers and 67 lb. for all the animals. The average weights 
at the beginning of the lactation period were ioro lb., 941 lb., and 982 lb. 
for the winter, summer and both groups respectively. The average live* 
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weight gains from birth to the beginning of lactation were 942 lb., 877 lb 
and 915 lb. 

The average daily live-weight gains throughout the trial were re¬ 
spectively x.09 lb., i;oi lb., and 1.05 lb., 

The author reckons the feed prices per ton as follows : Crushed maiza 
10 dollars — hominy- feed 20 dollars — Ground oats 15 dollars — wheat 
bran 20 dollars — linseed oil meal 32 dollars — cottonseed meal 32 dol¬ 
lars — lucerne hay 12 dollars — sugar-cane forage 8 dollars — maize 
forage 10 dollars — maize silage 4.50 dollars —• soiling 4 dollars — whole 
milk per 100 lb. 2 dollars — skim milk per 100 lb. 0,25 dollars — sucking, 
per day 0.06 lb. — pasture per day 0.05. 

In total feed cost of production, the ranking was: winter heifers, 
109.89 dollars; summer heifers, 102.43 dollars, and all heifers, 106.81 
dollars each. 

The average feed cost per lb. of increase in live weight was 117 cents, 
in all groups. F. D. 

1096 - Variations in the Cost and Sale Priees of Butter before the War, and from 1913 
to 1921, in the United States. —Ross, H. A. (Illinois College of Agriculture), 
in Hoard's Dairyman , Vol. I,XI1I, No 6, pp. 192-193, Fort Atkinson, Wis., 
February 24, 1922. 

The author has plotted curves for the cost price of the fat content 
of butter with the object of comparing the economic position of butter- 
producers between 1918 and 1921 with their condition before the War. 
For this purpose the average amounts of feeds required for the production 
of one pound of butter were multiplied by the price of these feeds for every 
month from September 1918 to October 1921. The cost price each month 
was compared with the price, for the corresponding month for the period 
1909-1913. The results obtained were expressed in terms of the 1909- 
1913 average made up to 100; thus, if for instance the cost price was 200 
for any given month, it is double what it was before the War* 

If the- chart giving these results is examined, it will be seen that 
from September 1918 to June 1920, the cost price continually increased, 
reaching during the greater part of this period, a figure double the pre- 
War average; from June 1920 however there was a rapid fall, which 
during the last months, brought the prices slightly below those obtaining 
before the War. This means that the same quantity of the same feeds 
has a lower value now than just before the War broke out. 

The author made a similar chart of the sale prices of butter, compar¬ 
ing the average monthly price on the Chicago market with the quinquen¬ 
nial average of the corresponding months during the 1909-19x3 period. 
This curve (from September 1918 to December 1920) tends to assume the 
same form as the preceding curve with slight variations in either direction. 
This result does not indicate that the cost price of the fat was nearly 
equal to that of the butter, but that the ratio of the cost and sale price 
was the same as before the War. Thus, if the cost price of the fat w^s 
200, the price of butter was about double what it had been -in pre- 
War days. 
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As stated above, there was a considerable fall in the cost price of 
fat between January 1921 and January 1922, whereas no proportional 
drop took place in the prices of butter. It is however true that the price 
of butter cannot be regarded as corresponding exactly to the price paid 
to the producer for the fat; the expenses of handling the butter account 
for some of the difference between the present and pre-War cost of butter. 

Although the cost price varies in each case, the graphic index shows 
the relative position of each producer and proves that the dairyman who 
made a profit before the War now makes a higher profit, while any loss, 
where it occurs, is less, which signifies that the present economic position 
of the butter producer is better than it was during the 1909*1913 period. 

In short, given the present cost of fats and feeds, it is advisable for 
the dairy farmer to increase the cereal ration of his cows tip to the point 
of obtaining a corresponding rise in the milk yield. E. F. 

AGRICULTURAL INDUSTRIEvS 

1097 - Composition of Wines of Lees and Lees of Wine. — Semichon, l., in Comptes 
rendus de VAcademie des Sc'ences , Vol. 174, No. 18, pp. 1179-1182. Paris, 
May 1, 1922. 

The comparison between the wine first drawn off (choice wine), the 
wine taken off the lees by decantation and the wine taken from the lees by 
pressing in bags has given respectively in analyses made by the writer; 
Alcohol % in volume 10.55 — 8,50 — 8.95 ; Total acidity as sul¬ 
phuric acid 5.50 — 5.40 — 5.45 — Fixed acidity? as sulphuric acid 5.10 — 
5.0 — 4.90 ; Volatile acidity as sulphuric acid : 0.40 — 0.40 — 0.55 %; 
Dry extract at ioo° : 21.27 — 32 - 75 . — 32.82 ; Total ash : 2.45 — 2.65 — 
2.70 ; Soluble ash: 2.25 — 1.90 — 1.85 ; Alkalinity of the ash in bitar¬ 
trate of potash, per litre : 5.07 — 1.62 — 1.67 ; Bitartrate of potash: 
4.13 — 1.83 —- 2.08 ; Total tartaric acid in bitartrate of potash, per litre : 
5.05 — 2.39 — 2.45 ; Total potash in bitartrate of potash, per litre ; 
4*59 — 4* I 4 ~ 4*17 ; Sulphate of potassium: 0.31 — 0.34 — 0.35 ; 
Phosphoric acid : 0.175 — 0,471 — 0.455 ; Polarimetric deviation: 0 
— 0 — o; Total alcohol + acid ; 16.08 — 13.90 — 14.40 ; Alcohol 
Ratio: extract 4.3 — 2.1 — 2.3. These analyses show that there are 
in the wines of lees compared with the wine drawn off:— 1) a decrease 
of about 2° in the alcoholic strength — 2) constancy in total acidities, 
fixed and volatile — 3) increase of dry extract of at least 50 % — 
4) slight increase of ash, with decrease of soluble ash and increase of in¬ 
soluble ash — 5) considerable decrease of alkalinity in the ash, reaching 
2 / 8 of the original amount — 6) decrease of 50 % and more of bitar¬ 
trate of potash and total tartaric acid, while the total potash scarcely 
decreases by 10% — 7) increase of phosphoric acid, the quantity of which 
is more than double — 8} very sensible decrease of the total alcohol 
+ acid ; increase of the acid ratio : alcohol; decrease of 50 % in the 
alcohol: extract. 

The bitartrate of potash lost was replaced by biphosphate of potash in pro- 
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portions corresponding to their molecular weights, — These characters, which, 
are peculiar to wines of lees arise from the digestion process which takes 
several weeks and are due to old yeasts undergoing decomposition and which 
have been carried away in quantities with the wine at the time of racking 
and which are afterwards deposited and constitute the greater part of the 
lees. The fact that these yeasts are rich in phosphates, lime and magnesia, 
explains both the peculiar characters of the composition of wines of lees, 
and the origin of the tartrate of lime in the lees. During the period of rest 
in small receptacles and before decantation, the proportion of yeasts in 
process of decomposition is very great with regard to the volume of wine ; 
a molecular exchange is made between alkaline-earth biphosphates which 
the yeasts diffuse in the wine and the bitartrate of potash which the latter 
contains. The bitartrate of lime which is formed is deposited and passes, 
entirely into the lees, thus reducing the cream of tartar in the wine; the 
biphosphate of lime in the lees on the other hand is transformed into very 
soluble biphosphate of potash which is found again in the wine of lees after 
decantation or filtration. 

The decrease of alcohol is due either to evaporation "or to flowers of 
wine (Mycoderma dm). The increase of dry extract is due to the passing 
into the wine of nitrogenous substances which the dead cells have diffused 
in the wine. 

Practical conclusion. — It is preferable to pass the muddy lees, 
left aften the first drawing off, immediately through a filter press rather 
than to leave them for a long time to digest. Wine so extracted by the 
filter press would have an approximately similar composition to that of 
normal wine. F. D. 

1098 - Should Apples for Cider Making be washed? — Girard-Vaton, d., in 
L'Alimentation moderne et les indnstr.es annexes, new series, Year 19, No. 20, pp. S7-88 
Palis, July 1922. 

In Germany, Switzerland and in other countries, it is considered ne¬ 
cessary to wash the apples before making cider. In France on the other 
hand that practice has partisans and opponents. The first remark 
that generally the apples are covered with dust, mud, dejecta of insects, 
micro-organisms and refuse of all kinds as well as with a kind of perspiration 
which they undergo after the fruit is gathered. Kven if they look clean, 
this syrupy perspiration forms a very good stratum for the development of 
numerous germs. The above-mentioned impurities are mixed with the pulp 
during crushing; they pass into the must and give the cider a disagreeable 
taste and smell. On the other hand, the mew is held that washing removes 
the ferments which help fermentation, that it dilutes the must by the water 
which is added, and lastly that it takes away from the cider, part of the 
perfume coming from external matter. 

The writer has made some researches with the object of determining 
the quantity and the nature of substances removed by washing. He has 
subjected several varieties of cider apples to washing, using 20 kg. of each, 
variety. The matter removed by washing varied between 2.05 gm. and 
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26,85 gm., or the equivalent of 102.5 — 1342 gm per ton, that is to say 
entirely negligible quantities, The impurities removed formed an un¬ 
pleasant mud which became even worse after calcination. 

Analyses haye given on the average the following results:— 


Dry extract with bain-marie ” 

Total sugar .. 

Taniim . 

Pectic matter and albuminoid- 

Ash. 

Total acidity as malic acid . . , 


7.258 g. 
4630 » 
0.033 ” 
1 412 i' 
o 704 » 
o 191 » 


"For a ton of apples, the loss of sugar which is the most important, 
would be scarcely 281.5 gm. If washing is prolonged the quantity of mat¬ 
ter removed increases; hence, the apples should not remain long in the water 
and excessive movement should be avoided. After washing it is recom¬ 
mended to dry the fruit. This may be done by means of machinery which 
should be found in all good cider factories. 

L. V. 


1099 - The Olive Oil Industry in Greece. — Bogris, d. (inspector of industry at the 
JVIitifctry oi National Economy), in VEconomiste d’Athrncs, Ye-ir 2, No. 27, pp. 417-422, 
Athen-, 19 22. 

The annual production of olive oil in Greece amounts on the average 
to about 73 million okas (1 oka = 1.250 kg.), not including that of Macedo¬ 
nia. As the hc-me consumption is from 35 to 40 million okas and as New 
Greece has enough for its requirements and can export olive oil, there 
remains for export at least 22 million okas. 

The Greek olive oils are often too acid and sometimes have a dis¬ 
agreeable taste. While in no European State is it permissible to sell as 
food oil of acidity above 5 degrees (total acidity as oleic acid), the oils 
retailed in Greece commonly have an acidity of from 15 to 20 degrees, 
sometimes as much as 30 degrees ; in the latter case they are injurious 
to health. 

These drawbacks are due:—> 1) to the deterioration of the olives 
owing to their late collection and bad storing ; 2) to the imperfect me¬ 
chanical plant of the oil factories ; 3) to the want of cleanliness in the oil 
factories. 

The writer suggests the adoption of legislative measures to enforce 
the adoption of scientific methods in the manufacture of the oil as is 
done in France, and formulates a series of proposals concerning bases 
of valuation of the oils — measures in favour of the consumers — meas¬ 
ures against uncleanliness in the oil factories — measures for the finest 
olive oils. 




F. D. 
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1100 - Manufacture of Tapioca Starch at Porto Rico. — gorbea, pla fjefe, Division 
de Qulmica), in Revista de Amcnltura de Puerto Rico, Vol. VIII, No. IV, pp. 39-41. 
San Jnan, June 1922. 

The writer suggests that this plant, which is cultivated in all tropical 
and sub-tropical countries, is capable of great development in the island, 
especially for the manufacture of its starch which is very much in request 
for size. A short estimate is given of the cost of a small factory for an 
output of 120 qx. of starch from 600 qx. of manioc every 24 hours. 

P. C. 

1101 - The Value of Ohio Wheats for Bread-Making. — corboubd, m*. K.,in Bulletin 
of the Ohio Experiment Station , No. 350, pp. 187-219, with seveial fips. Worker, Ohio, 
June 1921. 

The spring wheats grown in Ohio belong to the hard variet3 r and are 
suited to the climate of the Northern part of the State. The winter 
wheat is subdivided into hard, semi-hard and soft types. The hard win¬ 
ter wheat flour has a high gluten content and is suitable for bread-mak¬ 
ing, the semi-hard flour is also recommended for the same purpose and 
cake and pastry-making. The soft winter flours must be blended with 
a stronger kind, if used for bread-baking, but are very suitable for all 
other baking-purposes. 

The author gives the names of the soft and semi-hard Ohio varietie s 
of wheat which yield the smallest percentage of bran. Soft wheats usually 
produce a great deal of bran. 

A comparison between the wheats grown by the Department of 
Agronomy at the Ohio Experiment Station has proved that' the semi- 
hard wheats which produce good yields per acre and give general purpose 
flour are best for Ohio growers. 

Musty flour, if free from odour, may be used for bread-making. The 
flour of sprouted wheat has an improved bread-making quality, if the 
plumule has not grown longer than the kernel. L. V. 

1102 - Manioc Bread.— Guabrado, G. A. (Eaboratorio de Invest! ga clones, San i dad, 
Habaua), in Sanidad y BeneJictencia Vol. 27, No. 3-4, pp. 145-146. Havana, March- 
Apr. 1922 

Manioc (“ yuca ”) grows wild in Cuba, where it resists the most 
severe drought. It supplies the aborigines with bread, and for a quarter 
of a century has formed the chief food of the rural population of the 
island. 

The starch content could be increased by scientific cultivation. The 
manioc is not well managed at present; for instance, the extraction of the 
starch is carried out in a primitive manner and a large amount remains 
in the pulp, also 450 000 kg. of starch and 225 000 kg. of gluco.se have 
to be imported annually into Cuba, whereas it should be possible to export 
these products on a large scale. 

Dr. Calving, Director of the “ Estacion Agronomica National ” 
of Cuba has prepared bread and flat cakes of manioc containing 10 % 
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of wheat flour and has submitted them for examination to the Scientific 
laboratory of Sanidad. 

Manioc bread, externally, looks very much like that made from wheat, 
but, on account of lack of gluten, it is not so soft. It is slightly bitter but 
the taste is pleasant. It crumbles and moistens well during mastication. 
Like wheaten bread, manioc bread soon becomes stale, but its freshness 
may be restored by moistening and holding over a fire. The flat cakes 
are better than those made from wheat. 

Regarding its nutritive value, the following Table gives the results of 
analyses ; it should be stated that for the wheaten bread the figures given 
represent the average of 5 years analyses. 


Analyses of manioc bread and wheaten bread. 



Manioc bread 

Wheaten bread 

Moisture. 

26.00 % 

29.31 % 

Protein (N X 6.25) .. 

II.25 

13-45 

Starch and reducing sugars... 

49.II 

54 * 4 ^ 


8.60 

I.I8 

Cellulose.... 

4.00 

O.63 

Phosphoric acid in the ash. 

I.04 

(0.074) 

I.OO 

Acidity calculated as acetic add. 

Calories per Kg. of dry matter calculated according to the 

0.40 

I.40 

metabolic formula. 

4666 

4081 


If the use of manioc for making bread was extended, better utilisation 
of the plant would result. L. V. 

1103 - The Clarification of unfermented Fruit Juices. — Caldwell, j. s. (Plant Physio¬ 
logist Office of Horticultural and Pomological Investigation), in United States Department 
of Agriculture , Bulletin No. 1025, PP 1-30, bibliography of 35 works. Washington* 
January 23, 1922. 

When unfermented fruit juice, such as that of apples or grapes, is pre¬ 
pared by the methods ordinarily employed, a more or less copious preci¬ 
pitate is formed after pasteurisation consisting of cellular debris and sub¬ 
stances coagulated by heat. For this reason, a second pasteurisation is 
effected after an interval, and the formation of a coagulum in the final con¬ 
tainer is prevented, but the liquid remains permanently turbid and opaque 
from the presence of considerable quantities of suspended colloidal ma¬ 
terials. 

In the case of a few heavily pigmented varieties of grapes, the deep 
colour of the juices masks their turbidity and renders them attractive to 
the eye. The juices of most white grapes are too opaque to have an invit¬ 
ing appearance, and although their bouquet and flavour are often superior 
to the pigmented juices, their turbidity counts so heavily against them 
that no systematic attempts have been made to put them on the market, 
and they are little used even where pale-coloured grapes abound. 

[*103-1103] 
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Unfermented apple juice, or “ sweet cider „ is to a large extent a sea¬ 
sonal product and consumed in considerable quantities in the autumn. 
Pasteurised tuifermented cider has not gained greatly in popularity, the 
preference being given to synthetic drinks, pasteurised ciders being pro¬ 
nounced " muddy ” and unattractive. 

In view of the reception given to the clear attractive juices prepared by 
zealously guarded special methods, it is probable that the consumption 
of unfermented juices would be largely increased if simple and efficient 
methods of making brilliant transparent juices of unaltered beverage quality, 
were generally available. 

To discover some such method was the object of the author's 
researches on apple and grape juice. 

It was found that the ordinary filtration does not give satisfactory re¬ 
sults when applied to apple, grape and grape-fruit juices, as they are diffi¬ 
cult to filter and contain considerable quantities of colloidal material which 
passes through ordinary filters. Clarification by means of proteolytic enzy¬ 
mes is possible, but requires too much technical skill and supervision. 

' The addition of tannin and gelatine, casein, fish glue, egg-albumen and 
blood is unsatisfactory, for precipitation is slow and incomplete, the 
chemical composition of the juices is altered, and their palatability and 
flavour are affected. The preparation of a suitable silicic-acid gel is tedious 
and difficult and the precipitation obtained by its use is imperfect and slow 
owing to the clogging of the filters. Of the inert adsorbing agents, carbon is 
not suited for apple and grape juices as it removes flavouring substances, 
is a decolourising agent, and does not entirely remove pectins and gums, 
also, fine particles of carbon which pass through the ordinary’- filters remain 
in suspension and are finally deposited on the sides of the container. Diato- 
maceous earth is by far the most satisfactoy aid to the filtration of fruit 
juices yet employed, for it removes the colloidal materials and leaves in¬ 
tact the colouring and flavouring substances. As obtained in the markets, 
diatomaceous earth contains varying amounts of wax derivatives which 
import perceptible foreign flavours to most juices, but these objectionable 
materials are readily removed by heating the earth to redness for a short 
time. Earth that has been used may be “revivified ” for future use by 
similar treatment. 

The juice to be clarified should be allowed to stand undisturbed for 
12 to* 18 hours in order to permit the cellular debris to settle, and should 
then be siphoned, or decanted, from the sediment. The best results are 
obtained when the juice is thoroughly mixed with the diatomaceous earth 
at the rate of 6 to 8 pounds per 100 gallons and immediately filtered. 
During filtration, the juice on the filter must be well agitated at intervals 
to keep the earth in suspension and prevent obstruction of the filter. 

The author describes the construction and operation of some simple 
but effective filters. For semicommercial operations he advocates a filter 
composed of a thick paste of diatomaceous earth supported by a nickel 
wire screen and a cloth ; filtration is assisted by a suction pump, por 
household use, satisfactory results are obtained by gravity^ filtration 

[ 110 $] 
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through a disk of earth somewhat thicker than the one described above. 
The vessel used should be at least 60 m. high and must be kept almost 
constantly full. Heating the juice before filtration has many advantages. 
If the heating is effected in open vessels ortanks, the temperature of the juica 
should not be allowed to exceed 130° or 140° F (44*5 “ &o° C) nor should 
it remain long at this temperature in the case of apple juice or delicate 
grape juices as deterioration in flavour is easily produced. A few va¬ 
rieties of grape yield juices may be heated to 170° F (71 0 C) without 
injury. 

By means of the above described process, preliminary pasteurisation 
and storage are eliminated ; this shortens the process of preparation, 
decreases the losses, and improves the appearance of the product. Juices 
thus treated remain perfectly clear and transparent when bottled and 
pasteurised, and retain the characteristic flavour and quality of fresh 
juices. L. V. 

1104 - Analyses of Italian preserved Fruits. — zay, c. (it. vStazione ciiimico-aeiaria di 
Torino), in Le Stasiom spenmentah anrane italtane, Vol. IyV, No. 4-6, pp. 329-13u 
Modena, 1922. 

The writer, being unable to find any analyses of Italian fruit preserve in 
the literature of agricultural chemistry, has analysed a series of preserves, 
jams and jellies of various fruits prepared by several Piedmont Firms. 

The results (detailed in a tabular statement) show that the products 
of Italian industry do not differ essentially from those prepared in foreign 
countries, to which also they are in no way inferior. F. D. 

1105 - Studies on the Biology of Laetie Acid Bacteria. — Gorini, c (l aboratorio Bat- 
teriologico della R. Scuola Superiore'di Agiicoltura, Milano, in Journal of Bacteriology, 
Vol. VII, No 2, pp. 271-276. Baltimore, March 1922. 

The author gives a short account of the studies he has made of re¬ 
cent yeans on the bacteria producing lactic acid; these micro-organisms 
include the lactococci and the lactobacilli. 

T a CTO-proteolytic property. — Many of these bacteria first coag¬ 
ulate and afterwards dissolve casein. Their action is checked by the 
addition of calcium or other substances, and depends upon certain fac¬ 
tors of which one of the most important is temperature. As early as 
1897, the author noticed that high temperatures promote the fermenta¬ 
tion of lactose, whereas low' temperatures are favourable to the proteo¬ 
lysis of casein. 

He subsequently studied these processes more in detail. It appears 
that many bacteria when cultivated at 25°-35° C, show no lactic-proteo * 
lytic property, though this appears at i5°-20° C, i. e., the temperature 
maintained during the ripening of cheese. The composition of the medium 
is a matter of great importance. Thus even in 1902 the author observed 
that some bacteria dissolve casein but not gelatine, while others break 
up gelatine and leave casein intact, and certain species have a proteo¬ 
lytic action on both. The author also emphasises the injurious effect 
exerted upon proteolysis by the products of the process itself ; these 
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are found in ordinary milk as a result of the great increase in the micro¬ 
organisms before sterilisation. The sterilisation method is another im¬ 
portant factor. If milk is sterilised at a high temperature, till it be¬ 
comes brownish in colour, it can no longer be used for the demonstration 
of proteofytic properties ; this explains the negative or almost negative 
results obtained by certain investigators. 

Bacterial flora of the milk ducts. — It has been shown that 
microorganisms are found on the udder, in spite of external cleanliness 
and healthy condition of the cow. This bacterial flora may be either 
useful or injurious both from the hygienic and dairy-industry standpoints. 
For this reason, the author made a selection of milch cows by the com¬ 
position of their mammary flora and judged the quality of the milk yield 
according to the results of the fermentation tests. 

Heat resistance. — The author has proved that the non-sporifer- 
ous lactic acid bacteria resist temperatures of over ioo° C owing to the 
formation of a protective layer of casein. 

Spore-forming bacteria. — The author isolated a Bacillus acirfi- 
ficans-presamizenes-casei present in cheese and also found a similar form 
in silage ; and considers that spore-forming lactic-acid producing and 
lacto-proteolytic bacteria are very wide-spread. 

Viscosity. — The power of lactic acid bacteria to render milk vis¬ 
cous before making it acid has been observed by several investigators. 
The author recognises that this is a constant property of many bacteria 
which has passed unnoticed because it is transitory during the fermen¬ 
tation process. 

Application to the cheese-making industry and to ensil¬ 
age, — Selected lactic acid bacteria assist the ripening of cheese by 
1) eliminating the putrefaction and gas-forming bacteria ; 2) accelerat¬ 
ing the maturation process. The same may be said as regards their ef¬ 
fect upon ensilage. Tactic acid bacteria give very good results, espec¬ 
ially if an impermeable bed is used, wdien the forage is half-dry, provided 
the air is excluded by so heaping up the silage, that the internal tem¬ 
perature rises to 35°-40° C. Inoculation gives excellent results particularly 
when the silage is not of a kind to set up spontaneous lactic acid fermen¬ 
tation. 

Many of the author’s results have recently 7 been confirmed by other 
workers including Barthel, Bockhout, De Vries, Burri, Esten, 
Evans, Hardings, Harrison, Hoffmann, Tohnts, Orla Jensen etc. 

L. V. 

1106 - Commercial Production of Butter in the United States. — See No. 1096 of 
this Review . 
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1107 - Correlation between the Aluminium Content of Sugar Beet and Bacterial 
Infection. —- Bee No. 1039 of this Review. 

it 08 - Various Plants introduced into the United States resistant to certain Diseases 
and Pests. — See No. 1031 of this Review. 

1109 - The Aseomycete Ophiofyolus cariceti, as the Cause of Take-ail of Cereals 
and Grasses.— Fitzpatrick K.M., Thomas, II.F., and Kirby, R.S., in Mycolo^ia, 
Vol. XXV, No. 1, pp. 30-37, figs 1, pi. 1. Fancaster, Pa., 192s. 

In July 1920, perithecia of a species g£ Ophiobokts were observed at 
East Rochester (New York) on wheat plants showing characteristic symp- 
tr ms of the take-all disease, subsequently reported in various localities 
in the State and also elsewhere (1). 

The fungus has been obtained in pure culture and repeated inocula¬ 
tions have shown it to be a specific agent of this disease. 

This fungus, after comparative experiments made with material from 
America, England, Italy, France, Japan and Australia, has been classified 
as O. cariceti (Berk and Br.) Sacc. 

A complete diagnosis of the parasite is given. G. T. 

1110 - Observations made in New York State on the Take-all Disease of Cereals and 
Grasses ( Ophiobolus cariceti ) (2). — Kirby, r. vS. in Phytopathology, Vol, xix, 
No. 2, pp. 66-6H, figs. 3 pi. 3, bibliography of 31 works. Laucastei, Pa,, 1022. 

A survey made in 1921 in New York State demonstrated that the 
“take all” disease caused by (H>hiot>olu$ cariceh (Berk and Br.) Sacc. 
was present in nearly one half of the winter wheat fields of 16 countries 
in the west of the State. The disease was as severe as that described 
in Australia and Europe. The average damage in the 78 fields found 
infected in 1921 was about 2 % and the maximum damage in any one 
field was about 20 %. 

The most typical s3Tnpton of the disease is a dwarfing of the host plant, 
which includes a reduction in height, in the number of tillers, in the number 
of heads, and in the size and amount of grain produced. The yield of an 
infected plant was on an average about 1 % that of a healthy plant. 


(1) See R. Jatt. 1921, No. 104. (Ed.) 

(2) See No. 1109 of this Review. (Ed.) 
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The fungus is confined to the roots and lower internodes of the 
host, where a pronounced discolouration occurs. A typical plate of 
mycelium is found between the leaf sheath and the culm, and perithecia 
aie produced in abundance, more than too having been found on single 
culms of wheat and Agropyron repens , As a result of inoculations under 
glass, typical perithecia were produced on wheat, barley, rye and one or 
more species of the following wild Gramineae:— Agropyron, Browns, 
Klymus, Festuca, Hordcum, Hystrix , Lclium and Phalaris. 

None of the 54 varieties of wheat tested in the greenhouse, showed 
any marked degree of resistance to take-all. These varieties included 
specimens of the following species: Triticum sativum , T. comp actum, 
T. turgidum , T. durum, T. dicoccum, T. Spelti, T . polonicum and T. mo- 
nococctwi. 

The causal organism was isolated and grown in pure culture on numer¬ 
ous media. Typical perithecia have been produced in pure cultures. 
In the present investigation seeds from infested plants did not act as carriers 
of disease. Soil from infected spots in the fields acted as a distributing 
agent for several months, but at the end of 8 months, soil which had 
been kept in the laboratory did not act as a carrier. Pieces of infected 
straw containing perithecia were very effective carrying agents; the vir¬ 
ulence of the organism had not decreased at the end of 8 months. 

C). cariceti requires a condition of alkalinity for optimum growth. 
This explains why the addition of alkaline substances to the soil has been 
observed to favour the spread of disease whilst the addition of acid-form¬ 
ing substances has the contrary effect. 

The most promising methods of control seem to be : the practice of 
four to five year rotations ; the eradication of wild gramineae and cross- 
fertilised cereals, which may act as hosts ; discontinuation of the practice 
of digging in wheat stubble for 3 years preceding the sowing of wheat ; 
cleaning the wheat seed thoroughly to remove all bits of straw which might 
carry perithecia ; the discontinuance of the practice of liming the soil 
before sowing. Other suggested methods of control are late sowing and 
the use of resistant varieties, although definite results have not been 
obtained in either case. G. T. 

mi - Moroccan Durum Wheats liable to Rust. — SeeXo. 1046 of this Review. 

1112 - Diseases and Pests of the Olive Tree, in the United States. — Sec No. 1058 of 

this Review. 

1113 - Diseases and Pests of the Cacao in Bahia, Brazil — See page 1169 of this 

Review. 

1114 - Leaf-Spot Disease of Tobacco caused by Phyllosticta Nicotian a in 

North Carolina. — WOLF, F. A, in Phytopathology, Vol. XII, No. 2, pp. 99-101. 

Eancaster, Pa., 1923. 

For several years in succession, a leaf spot disease of tobacco has 
been noted in North Carolina, both upon seedlings in the nursery, and upon 
more mature plants in the field. Brownish spots are formed irregular 
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in outline, varying in size from i to io mm., lightest in colour near the 
centre, and bordered with pale or yellowish-green. Pycniclia of a Phyl- 
Icsticta (identified provisionally by the author as Phyll. Nicotiana B. and B.) 
are seen in the dead tissue. 

The fungus has been isolated and grown in pure cultures and success¬ 
ful inoculations of seedling tobacco plants tinder glass have been made. 

G. T. 

1115 - Soja max , Dahlia rosea and Cosmos bipinnatus , new Hosts of 
Bacterium Solanacearum , in North Carolina. — wolf, f. a., in Phytopa¬ 
thology, Vol. XII, No. 2, pp. 98-99. Lancaster, Pa., 1922. 

In August 1921, specimens of Soja max sent front Columbus (N. Ca¬ 
rolina), of Dahlia rosea, and of Cosmos hipinnatns , collected in Raleigh, 
were attacked by' wilting, less marked in the case of the soybean, probably 
owing to the woody nature of the stems and petioles. 

Upon microscopic examination of the xylem tissues, bacteria were 
observed ; these were isolated from each host, and eventually identified 
as Bacterium Solanaceirum, and according to the author the diseased con¬ 
dition of the three plants may be attributed to this bacterium. 

G. T. 

1116 - Bacterium Solanacearum injurious to various cultivated Plants in the 
Philippines (1). — Welles, c. G., and Roldan*, E F., in The Philippine Agriculturist 
Vol. X, No S, pp. 393-398- 3 P l Eos Banos, Laguna, 1922. 

The disease produced by Bacterium Solanacearum B. B. S. is one of 
the most serious of the maladies which attack the tobacco plant in the 
Philippines. It is common in all the tobacco-producing regions, and 
causes an annual loss of between 5 and 15 % of the crop ; on seriously 
affected soil, 50 % of the crop may be destroyed. Although seedlings 
in the nursery are attacked as well as adult specimens, the plants that 
have been lately set out suffer most. 

The disease also attacks the tomato and egg-plant on a large scale 
according to observations made near Manilla and in the Province of B&- 
guna. In the fields of the Bos Banos College of Agriculture, 70 to 100 % 
of the tomatoes, egg-plants and tango plants ( Chrysanthemum coronarium) 
were found to be suffering from the inalad}". Nearly all the tomato plants 
were killed while still young, the egg-plants arrived at the fructification 
stage, but none of the fruits ripened. Chrys. coronarium, like Ricinus 
communis , was attacked at all stages of development. 

The disease is characterised by the more or less rapid and complete 
withering of the organs of the plant which unless it has reached an ad¬ 
vanced stage, usually succumbs. Old plants although they wilt and 
wither manage to survive. 

Numerous unsuccessful attempts to control this disease have been 
made at Bos Banos. Garner, Wolff and Moss state that the only 


(1) See also R . Aug. 1922, No. 875. {Ed.) 
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remedy is a five-year rotation during which all the host plants of Bad . 
Solanacearum are rigidly excluded from the infected soil. 

It has been found that the egg-plant suffers little from the disease 
if sown in the rainy season so as to ripen in December. G. T. 

1117 - Fus&rium sp., a Deutsromyeete injurious to the Tomato Plant in North 
Queensland. — Pollock, N. A. R., in [The Queensland A^ricnlUnal Journal , 
Vol. XVIII, Part, i, pp. 10-12. Brisbane, July 1922. 

Some five or six years ago, a disease due to a species of Fusavium 
was noticed for the first time in the Bowen district where the tomato is 
cropped annually over considerable areas. In this district; the disease 
is of general occurrence and few areas even on virgin soil are free from 
the infection. 

The disease has also been observed at Townsville and Cooktown, 
but it does not seem to exist in other areas where tomatoes are grown 
for market such as Guthalungra, Gumlu, Cloncurry, Charterstown, Cape- 
River etc. 

The fungus attacks the roots and spreads through the fibro-vascular 
tissue which when cut in sections is seen to be brownish. The first in¬ 
dication of attack is usually the yellowing of one or more of the bottom 
leaves followed by the wilting of one or several branches. Where the plant 
has no tap-root, one branch is usually first affected followed later by 
others, until ultimately the whole plant dies.' The period from the first 
sign of attack to the death of the host, varies according to its power of 
resistance and the severity of the infection, so that the plant may die at 
once or linger on for several weeks. 

It is possible that the disease may extend to the fruit, but no ex¬ 
ternal or internal signs of its presence have hitherto been detected. 

The disease sometimes shows itself a few weeks after the plants 
have been set out; it is usually not found in those left in the seed-bed 
even if they have been neglected. 

Self-sown plants appearing in fields where tomatoes were grown the 
previous season frequently show no signs of infection. One case of the 
serious infection of self-sown plants has been observed, but the land was 
sown with another crop, and probabty some damage was done to the 
tomato-roots during cultivation. 

While so far no variety of tomato has proved immune, some varie¬ 
ties are more resistant than others. Early maturing varieties such as 
Chalk's Early Jewel ” appear more subject to the disease than the 
main crop varieties. 

No , data are available as to the length of time the fungus may re¬ 
tain its vitality in the soil in the absence of any plant host, but there is 
abundant evidence that the infection increases when tomatoes are grown 
in succession upon the same ground. 

It has been noted that the fungus spores were probably carried by 
the seed in the first instance, but when diseased and healthy plants are 
set out together, the disease can be contracted through, the soil. 

[1116-1117] 
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It is clear that the fields on which diseased plants have grown can 
carry infection, and that it may be transmitted to other fields by im¬ 
plements or other mechanical means. 

The disease may also make its appearance on the roots, but the 
author is of opinion that the fungus generally enters by means of lesions 
due to want of care in lifting young plants in the nursery, or inflicted 
by different tools etc. 

An experiment was carried out in this connection ; when setting 
out the plants their roots and stems, as far as the bottom leaves, were 
dipped in a solution of 1 part copper sulphate to 5 00 parts by weight of 
water with a view to sterilising the broken rootlets ; at the same time 
they were watered with a similar or weaker, solution. Although com¬ 
plete immunity was not gained, the treated plants were longer in devel¬ 
oping the disease than the untreated. 

The author belie\ es that crop rotation is the chief factor in the con¬ 
trol of this disease. Sweetening of the soil by liming, and increasing 
the amount of plant food by the application of fertilisers to insure vig¬ 
orous growth are necessary processes. I11 addition to the foregoing 
and equally important are the raising of disease-resistant strains and 
careful attention to seed selection. G. T. 

11 iS - Cercospora Melongena, n. sp. of Hyphomycete injurious to Egg 

Plant in the Philippines. — Welles, C G., in Phytopathology, Vol. XII, No. 2, 

pp. 61-65. figs. 2. Eancaster, Pa., Feb. 1922. 

A spotting of the leaves of the egg plant has been observed recently 
in I/Os "Baiios, Taguna Province (Philippine Islands), especially on the 
lowest and oldest leaves. Chlorotic irregular shaped spots, frequently 
fusing, appear first on the upper surface of the leaf, later reaching the 
under surface. With age, the central portions of the lesions, which may 
cover an area of 6 to 8 mm. dry up and turn greyish-brown and show 
concentric rings. In advanced stages of spotting, the dead tissues fall 
out leaving a shot-hole effect. 

According to the author the agent responsible for this disease is a now 
species of Cercospora which he describes and names C. Melongenae. 

The native variety of egg plant has a long black fruit, turning yellow 
when ripe, and this has been seriously damaged by this disease, while the 
Siamese variety, small round and yellow fruit, is but slightly affected. 
All the plants in the district where the disease was first notified were 
infected, with from 50 to 100 % of the leaves attacked. 

Several experiments have shown that spraying with Bordeaux mix¬ 
ture every two weeks is sufficient to hold the disease in check. However, 
comparison between sprayed and unsprayed plants has shown no important 
difference as regards setting or development of fruits. On the other hand, 
spraying tends to increase longevity of leaves and the general vitality 
of the plants. From these results it seems that spraying is not justified 
from the commercial standpoint for mature plants, unless the disease 
threatens to be unusually severe resulting in serious defoliation. Should 

[uni 118] 
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this occur, especially with young leaves or seedlings, spraying may be 
relied upon as a control measure. G. T. 

1119 - Banana Freckle {Phoma Musae ) in the Philippines. — Tee, h in 
Phytopathology, Vol. XII, No. 2, pp 101-102, figs 1. Lancaster, 1922 

On both green and ripe bananas in the public markets in the Philip¬ 
pines, sometimes dark reddish-brown and sometimes black, minute distinct 
and hard spots were noticed. Usually they occur in large numbers and 
in some cases in masses on the fruits. Similar spots are seen on the 
leaves, but rather more streaked. 

The varieties known locally as Latundan, Borongan, Lacatan and 
Saban of Musa Sabientum are affected. 

Examination of the spots shows the presence of pycnidia and spores 
which resemble very closely those of Phoma Musae Carpenter, previously 
reported in the Hawaiian Islands as the cause of the “ banana freckle ” 

The disease is much more abundant at the close of the wet season 
than during the dry season. As bananas in -the Philippines are grown 
entirely for lccal consumption, the disease here does not cause the loss 
which occurs in the banana industry in Hawaii. 

It has recently been reported that this disease is widespread in the 
Sulu Archipelago, and in the Island of Mindanao in the Philippines. These 
islands are sparsely populated, and no bananas have been imported from 
the western hemisphere which indicates that the banana freckle is indi¬ 
genous or at least has existed a long time here. 

There is a continual migration of labour from the Philippines to the 
sugar plantations of Hawaii, and it may be supposed that a few infected 
fruits have been introduced in this way into the banana plantations of 
Kalili Valley, adjoining Honolulu, where the disease was first reported 
for Hawaii. G. T. 

1120 - Penicillium expansum , Stem End Rot of Apples, in California.— 

Barnum, C C . in Science , new series, Vol. IyV, No. 1 135, pp. 707-70S. Utica, N. Y., 
June 30, 1922. 

During the late spring of 1921 a large number of apples which came 
from a lot removed from a cold storage temperature of 32 0 F and kept 
for a few days at 45 0 F, started to decay at and around the base of the 
stems. When placed in a moist chamber, these apples very soon decayed 
without wrinkling, becoming soft and watery. Decay was of a sharply 
defined nature and the affected parts could be easily removed. Normally 
these deca yed apples were soon covered with green mould. On examination 
of the stems of apples in storage it was found that many were green as 
the result of fungus conidia, which after cultivation were identified as 
Penicillium expansum Lk. 

No mention is made in the literature of the subject as to the entrance 
of a decay-producing organism through the stem. The decay of apples, 
which is ordinarily caused by P. ex pansum, is invariably mentioned in con¬ 
nection with abrasions of the skin, such as insect punctures and wounds 
or injuries of a mechanical nature. Some authors refer to infection as 
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entering through the calyx, but no-one has ever notified stem end in¬ 
fection. 

During the autumn of 1921, large mature Yellow Bellefieur apples 
were collected from trees in a Berkeley garden. These were picked with 
the fruit spurs attached, carefully washed in alcohol, mercuric chloride 
solution 1-1000 and distilled water, consecutively. The leaves were clip¬ 
ped from the spurs to facilitate the process, but the spurs were not removed. 
Moist chambeis were sterilised and prepared, the spurs were then removed 
from each apple and conidia of P. ex pansum were applied to the freshly 
exposed surface at the ends of the fruit stems, and the apples were then 
placed in the moist chambers. Control fruits similarly treated, but not 
inoculated, were kept under the same conditions in the laboratory. Of 
the six apples thus treated four developed the characteristic stem rot and 
were soon completely decayed. The control apples remained in good con¬ 
dition for 3 months. 

Yellow Newtown apples were picked in the same manner at Wat- 
sonvilla (California), and brought to Berkeley. On October 17, 1921, 
three of the ripest of these apples were treated and inoculated in the same 
way as the Yellow Bellefieur specimens. On November 18, the form of 
decay of all three apples was identical with that observed on fruits naturally 
infected. Six Yellow Newtown apples were treated in the same manner 
and inoculated with the same organism several days later than the pre¬ 
vious group, and they all showed signs of the typical decay. In every 
case the controls remained in good condition. After.six weeks all the 
apples inoculated were entirely decayed and covered with green conidia. 
Cultures of these Conidia appeared identical in every way with the original 
cnlture. Further inoculations were made with re-isolated cultures on 
carefully sterilised apples. At the same time other apples were inoculated 
with the original culture. Results were identical, the typical Penicillium 
decay showing itself at every puncttire. A Penicillium isolated during 
the autumn of 1921 from decaying plums was found to give rise to typical 
decay in apples after inoculation. This plum Penicilliim, inoculated into 
the stems of three Yellow Newtown apples caused typical stem end decay 
after three weeks. The same Penicillium was found later to be identical 
with the original Penicillium isolated from apples. 

Preparations were made from the infected leaves on some of the apples 
used in the experiments and typical colonies of P. expansum were developed. 
About 15 % of the colonies were identified as belonging to the Penicillium 
species ; a considerable number were responsible for typical P. expansum 
decay when inoculated into ripe apples. This fact would seem to indicate 
the abundance of the fungi in the trees at harvest time. 

These results prove that stem end infection of apples is possible. 
Observations made by the author indicate that this mode of infection is 
quite common among apples in California, especially on Yellow Newtowns. 
Although checked by cold storage, the rot makes some progress at a tem¬ 
perature of 45 0 F and at room temperature decav is rapiJ. 

G. T. 
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x 121 -Observations on the Erysipheae Microsphaera quercina , Sphaerotheca 

mors*uvae and Oidium farinosum , in Italy. — Trotter, \. t in Anmii della 

R . Scuola super lore d? Acficoltura in Portici, Vol NVI I, pp. 3-11 (extiact). Portici, 192?. 

Micro sph tier a quercina (Schw.) Burr. — On the upper surface of oak 
leaves collected between the 20th and 30th of November 1920 at Zaflaria 
Province uf Messina (Sicily), which were coveted with the characteristic 
“ oidium ”, the writer noticed some perithecia of Micr. quercina, previously 
found in Italy, in the Province of Bologna (1) and at Rome (2). 

Sphaerotheca mors-uvae (Schw 7 ) Berk, and Curt. — This Eiysiphea 
reported as found for the first time in Italy in 1914 (3), had, however, 
been previously observed in August 1904, at Tornetti di Viu, in the Pro¬ 
vince of Turin. From 1912, the writer had found it in the Province of 
Avellino (Celsi, Forino and Avellino), where it may have been introduced 
by means of infected plants of Riles coming from Northern Italy' At 
the present time the presence of the fungus is certain in Piedmont (Pro¬ 
vince of Alessandria (4), Novara (4) and Turin), in Lombardy (Milan and 
Pavia) (5), in Yenetia and in Campania (Prov. of Avellino). 

Oidium farinosum Cooke. — On apple trees grown in the nurseiies 
of the Royal School of (Enologj 7 and Viticulture at Avellino, an extensive 
attack of Oidium farinosum has been observed for several years, taking 
place in spring. The fungus had been only recently reported in Italy, 
and especial^ in Northern Italy, whence it ma3’ have reached Avellino 
on young wild apple j>lants. This conidial form — which, according 
to the writer, should be attributed, in the present case, to Podosphaera 
leucotri'ilia (Ell. and Ev.) Salm. —- shows a great tendency to propagate 
itself, especially on young nursery plants, the buds of which are attacked 
to such a degree that they die and dry up in a very short time. Accord¬ 
ing to the writer, wild plants, obtained from seed and not yet grafted, 
were all more or less badly attacked, while the grafted plants had vigorous 
grafts, with buds almost entirely unharmed. G. T. 

• INJURIOUS INSECTS AND OTHER LOWER ANIMALS 
1122 - Observations on the Coccidae of Egypt. — hall, \v. j , in Ministry 0: A^nuidme, 

Eqypt, Technical and Scent i,c Service, Bulletin No 22, pp 1-5 h pi. 3. Cairo, 1922. 

A record of the fifty-six species of Coccidae of Egypt to be found igi 
the collections of the Ministry cf Agriculture. It is probable that over a 
hundred identified species exist in the country, and doubtless some new 
to science will be collected, when it is found possible to make a detailed 
examination of the desert flora as a whole. 

A brief description is given of the external characters of the species 


(1) See R. Feb. 1920, No. 264. {Ed.) 

(2) See R. May 1921, No. 56S. {Ed.) 
{3) Bee R. Dec. iQM, No. 11S8. 

(4) See R. July 1922, No. 785. {Ed.) 
(5; See R. Dec. 1914, No. 11SS (Ed.) 
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enumerated with references to any pecularities. The microscopic charact¬ 
ers are only mentioned when the preparations made by the author show 
any distinct divergence from type. Information is added as to bibliograph¬ 
ical sources in which will be found descriptions and illustrations of the 
various species. A complete list of the host plants is also given, and in 
the case of species which have proved recognised pests, certain observa¬ 
tions are made as regards the outbreak and the control measures adopted, 
including the legislative orders. 

In the appendix, a short list of the Coccidae collected in Palestine 
at the end of 1921, is given. 

G. T. 

1123 - Vespa germanica and V. vulgaris, Hymenoptera injurious to the 

Ghessab (Pennisetum spicatum) in Sicily. — See No. 1056 of this Review. 

1124 - Cailigrapha exclamationis and Mordellistina pusiulata, Beetles, 

Injurious to Helianthus spp. in Manitoba, Canada. — criddle, n., in The 

Canadian Entomologist, Vol. EIV, No. 5, pp 97 - 99 - Orillia, May 1922. 

The recent cultivation of sunflowers (. Helianthus spp.) for fodder 
purposes has provided a new instance of hitherto harmless insects becom¬ 
ing pests. 

In Canada a large number of wild species of sunflower are found 
some of which are closely allied to the cultivated kinds and as the wild 
varieties have their insect enemies there is no reason why these should 
not spread to those under cultivation and thus become of economic im¬ 
portance. 

The sunflower-leaf beetle (Cailigrapha exclamationis), is a very com¬ 
mon and widespread insect in Manitoba where it is found feeding upon 
the leaves of various species of wild sunflower. It seems to live exclusi¬ 
vely on Helianthus , and for that reason, promises to be one of the most 
important insects attacking this plant. The beetle has already spread 
to cultivated sunflowers on which it breeds as rapidly as upon the wild 
kinds. The author gives a morphological and biological description of 
the different stages of the insect; both beetle and larvae feed upon the 
leaves of sunflowers. In nature, they are most frequently met with on 
perennial species such as Helianthus giganteus, though they have been 
noted in numbers upon H, annua petiolaris also, and from this have spread 
to cultivated species. 

There is but one generation of the insect in Manitoba. The adult 
form superficially resembles the Colorado potato beetle (Leptinotarsa 
decemlineata ), but is considerably smaller. Sprays similar to those used 
for the latter pest are also effective against the Sunflower beetle. 

The larvae of another beetle, Mordellistina pusiulata, were first col¬ 
lected from the stems of the Red-root Pigweed ( Amarantkits retroflexus) 
which had prematurely died. Tater, they were found hibernating in 
sunflower stems some of which they had riddled with their tunnels. These 
larvae confine themselves largely to the pith, but also injure the more 
woody parts ; they occur most frequently near the base of the plant, al- 
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though any portion of the stem may be infested. Plants thus injured 
have a stunted appearance and sometimes die. Several larvae may in¬ 
fest a single stem and these remain within the plant until the following 
spring when they pupate ; the adult beetles make their appearance in 
June. A description is given of the morphological characters of the larva 
and of the adult beetle. 

I11 addition to the beetles mentioned above, a weevil, Desmoris con- 
strictus, has been found feeding on the dowers of Helianthus , but it re¬ 
mains to be seen whether it will become of economic importance. G. T. 

1125 - Pyrausta penitalis — a Microlepidopteron parasitie on the Nym- 
phaeaceae, Nelumbo Lutea and N. nucifera in the United States. — 

Ainslie, G. G and Cartwright W. B., in United States Department of Agricultuie, 
Bulletin No. 1076, 14 pp. pi., 4. Washington, D. C., July 1922. 

Pyrausta ainsliei Heinrich (1) and Pyr. penitalis Grote are two closely 
related species very similar in many morphological and biological charac¬ 
ters to the maize borer ( Pyr. nubilalis Hiibn) (2) recently introduced into 
America from Europe. It therefore seemed possible that a close study of 
the life-history and habits of the two native species might bring to light 
some facts that would help to determine the potentialities of the new pest. 

In order to make the habits of the American species better known a 
paper dealing with P. ainsliei from the biological standpoint, has already 
been published ; the present paper treats of the life-history, habits and 
enemies of Pyr. penitalis. 

The authors' work dates from July 1919, and was carried out at Kim- 
berlin Heights and Knoxville in Tennessee where the Microlepidopteron was 
chiefly studied on the yellow lotus [Nelumbo lutea ); this Nymphaeacea and 
N . nucifera are as far as is knowm at present, the only natural hosts of the 
insect. 

The larvae feed on the leaves of N. lutea which is grown as an ornamen¬ 
tal plant and not only destroy’ them, but also attack and deform the pods, 
thus spoiling many’ of the seeds. 

In confinement in the laboratory the partly grown larvae found on 
lotus fed readily^ and completed their development on smartweed [Poly¬ 
gonum pennsylvanicmn) , buckwheat (P. fagopyrum) and dock [Rumex 
crispns). G. T. 

1126 - The Banana Weevil (Cosmopolites sordidus ), injurious also to Abaea 

( Musa texti/is), in the Philippines. — Cendana, S. M. in The Philippine Agricul¬ 
turist, Vol. X, No. S, pp. 367 376, pi. s- Uos Baflos, Taguna, 1922. * 

Although reported first in the Philippines only twenty to thirty years 
ago, Cosmopolites sordidus Germ, judging from its wide distribution, was 
certainly* in existence before that time, and has been the cause of serious 
losses both of banana and abaca plants [Musa tcztilis). In 1916 this co- 
leopteron killed large numbers of banana and abaca plants in Pacte, E&- 


{1} See R. July 1921, No. 7S3. {Ed .) 
(2) See R. May 19-21, No. 585. {Ed) 
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guna Province. To-day the Pacte abaca industry is practically ruined. 

The insect is a serious pest throughout the Philippines, and attacks 
banana plants of all varieties and at all stages of development. Most of 
the injury is done to suckers of the size best suited for transplanting, that 
is, from 75 cm. to 1,5 m, high. 

The first outward indication that a sucker has been attacked is its 
loss of vigour. As the attack continues the unopened leaves die and fall 
off. If the sucker is removed and sliced through, the bulb is found to be 
riddled with holes, tunnelled out by the weevil. The older suckers are not 
killed as a result of attack, but are so weakened that the flowers produc¬ 
ed are abnormally small. Observations made at the College of Agriculture, 
Los Banos, indicate that the small and medium sized varieties of banana 
are more liable to attack than the larger varieties. Further experimenta¬ 
tion is however, necessary. The abaca appears on the other hand to be 
less readily attacked than the banana ; here again further experiments 
are needed. 

Detailed information is given as regards the habits and life history 
of the insect. 

The insect is undoubtedly distributed by the transportation of in¬ 
fested suckers and root stocks for propagating purposes. The beetle 
rarely flies, but is able to crawl along the ground and can cover at least 
15 metres each night. 

No natural enemies of C. sordidus have been discovered in the Phi¬ 
lippines, where amongst other control measures tried, infested suckers 
have been soaked for varying lengths of time in water and in formaldehyde 
solutions of different strengths. It was found that formaldehyde has a 
negligible effect on the vitality of the insect. In water the larvae and pupae 
from both bananas and abacas died within 72 hours, and only in a few 
cases were the larvae found dead after 48 hours. The adults however 
appeared to survive and usually crept to the part of the suckers above 
water, and can thus in most cases be readily collected and killed. 

The stools cut during the harvest should not be left in the fields as 
they would harbour the beetles and act as a breeding ground. 

Plantations should as far as possible be kept in good condition and 
very old plantations should be cut down and the land ploughed. Crop 
rotation is also advised. G. T. 

1127 - Tetranychus yothersi, a Mite Injurious to the Avocardo and other 

Plants in Florida. — Moznette, G. F., in United States Department of Arr!culture t 

Bitlletin No. 1035, 15 pp., figs. 11, 1 coloured plate. Washington, I>. C\, 1922. 

The red spider, Tetranychus yothersi Mc.G., was recognised as a for¬ 
midable enemy of the avocardo [Persea gratissima) in Florida as early as 
1909, since which time the damage caused by it has increased each year. 

In groves where the red spider abounds, the trees frequently become 
defoliated prematurely during the winter season. This generally results 
in an abnormal development of bloom the following spring, and the 
weakened trees are unable to set and hold a full crop of fruit. 

[11*6 1WJ 
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The red spider punctures the leaves and sucks the contents forming 
white spots at the point of attack ; later, the leaf becomes red and appears 
scorched. The foliage so attacked soon falls. 

T . yothersi, which was first named and described from specimens on 
the leaves of camphor (Cinnamomum Camphor a) sent from Florida, has been 
found by the author on both the West Indian and Guatamalan varieties 
of P. gratissima. It occasionally causes considerable injury to the mango 
(Mangifera indica ), Camphor (C. Camphor a) and the Australian silk oak 
(Grevillea robusta) in Florida. It has also been collected there on Euca¬ 
lyptus sp., Terminalia Arjuna, Anona squamosa , Cucumis sativus and Ica- 
corea paniculata. 

In S. Carolina, the pest has been found on Ulmus spp Salix sp., Quercus 
alba , and Hicoria Pecan ; and in N. Carolina on XJlmus sp. 

A description is given of the life-cycle, habits and biology of the 
mite. 

The following predatory enemies attack T. yothersi ; Scholothrips sex - 
maculatus Pergande, Chrysopa lateralis Guer., Scyymmis utilis Horn, Sc. 
kinzeli Casey, and Leptothrips mail Hinds : of these Sc. utilis is the most 
formidable. 

Several insecticides have been success Fully used against the avocardo 
red spider : finely powdered sulphur, lime-sulphur spray, commercial sodium 
sulphide, and nicotine sulphate containing 40 % nicotine. 

Dusting wit h powdered sulphur is by far the quickest method and would 
be very practical, but for the fact that the presence of other insect pests 
in addition to red spider necessitates the use of liquid insecticides. 

During the winter, after the fruit has been gathered it is advisable 
to apply a lime-sulphur solution in the proportion of 1 gallon of concentrated 
solution to 60 gallons of water. When the temperature is above normal, 
or when the trees do not attain a thoroughly dormant condition, 1 gallon 
of the concentrate to 75 gallons of water can be used. 

Sometimes the mites make their appearance in the autumn before 
the fruit is picked. At this season, a 40 % nicotine sulphate spray (in the 
proportion of 1 part to 900 parts of water) with the addition of 2 or 3 pounds 
of fish-oil soap to each xoo gallons of the dilated spray, is temporarily 
effective and does not spoil the fruit. 

The spray rod and spray gun have both been used in these operations, 
but it was found that the latter gave more satisfactory results. 

Orchards mulched in various ways are generally less infested with 
red spider in South Florida than those where clean culture is practised. The 
avocardo, however, seems to thrive best where mulching is carried out and 
the moisture is conserved 

One factor largely influencing the appearance and abundance of 
red spider in a grove is the vitality of the trees. Nothing is to be gained 
by allowing trees to suffer from want of proper attention such as mulching, 
fertilisers and culture. 


G. T. 
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1128-The Beetle, Ips Pini as a primary Pest of Pin us divaricata and 

P. resinosa in Minnesota. — Graham, S. A., in The Canadian Entomologist, 
Vol. I*TV, No 5, pp. 99-100. Orillia, May 1922. 

Although it has been generally established that Ips pini Say is normally 
a secondary parasite, and usually attacks only dead or dying trees, this 
beetle has also been known to kill healthy trees as actually occurred in 
Itasca Park during the summer of 192 r. The specimens destroyed were 
ten in number ; 7 being young, rapidly growing Jack pines (.Pimts divari¬ 
cata), varying from 2 % to 5 inches in diameter on the stump, and 3 healthy 
Norway saplings (P. resinosa) about 15 years old. 

Each of these trees was very heavily infested from the surface of the 
ground almost to the top by the first brood beetles, and must have been at¬ 
tacked simultaneonsh T by a large swarm of the insects. Apparently the 
attack was concentrated upon the few trees killed, since a careful examina¬ 
tion of surrounding pines failed to show any signs that other individuals had 
been infected. Probably the beetles were attracted by the presence of two 
freshly ielled pines which had been seriously infested. So large a number 
of the insects were present that many were forced to find quarters in the 
standing trees near. 

It is a curious fact that the beetles did not infest the large piles of re¬ 
cently-sawn fine-logs of which there were many in the neighbourhood. 
The small group of heavily infested trees were quickly discovered by wood 
peckers which destroyed at least 90 ° 0 of the insects, both adult and larvae, 
thus preventing the attack from assuming serious proportions. 

Although the felled trees lying on the ground which the author assumed 
to be the attraction, harboured quite as many of the insects as the standing 
trees, it is interesting to note that the woodpeckers did not work at all 
on these trees. 

This fact would appear to show that considerable care must be exer¬ 
cised in the use of trap trees for bark beetles. It is believed that the in¬ 
sects can be attracted by trees that have recently been killed and are known 
as trap trees. After they have become infested, they can be destroyed, 
thus materially reducing the number of insects in the forest. The presence 
of newly killed trees in the neighbourhood of freshly cut logs clearly 
shows that trap trees, as they appear to have a tendency to concentrate 
the beetles, must onfy be used with the greatest caution. G. T. 
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Alfredo Ruggeri, gerenie vespons'ibile , 
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AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION 


1129 - Development of Natural Resources in Portuguese East Africa —hall, h. ii. 
(H. B. M Consul-Geneial Lauren 90 Marques) in Department of Overseas Trade Report 
on the Commercial Situation of Portuguese East Africa . L,onclou, 1922. 

As regards agriculture, in which the country throughout is extremely 
rich there is great activity, particularly on the banks of the Zambesi and 
in the district of the Companhia de Mozambique, which is served by the 
port of Reira. On the Zambesi, as well as in the southernmost part of 
the country, sugar is produced in large and increasing quantities. The 
average annual amount exported during the last few years has been forty 
thousand tons. Some of the land under sugar-cane is said to give an aver¬ 
age of forty-five tons of cane to the acre. In the territory of the Companhia 
de Mozambique land has been and is being taken up for the, growing of 
maize, rice, tobacco, oil-seeds and othei crops and foi the rearing of cattle. 
The maize is stated to average fourteen bags to the acre. Towards the 
north of the country various large undertakings are actively extending 
coconut, sisal and other plantations, with machinery for treating the pro¬ 
duct for export. In the inland district of Tete, which lies between the 
Nyasaland Protectorate and Northern Rhodesia, a British company with 
headquarters at Capetown has quite recently started works for the manu¬ 
facture of pulp from baobab trees. 

Much attention has recently been paid by the Government of the 
country to the possibility of irrigating various suitable areas, notably 
in the valley of the Limpopo, where it has been found that there are about 
one hundred and fifty thousand acres of excellent alluvial land about forty 
miles from the sea, that can be irrigated, drained and protected from 
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floods : a small river which is navigable for small ocean-going steamers, 
runs some way into the area. Schemes are also being submitted for similar 
treament of various areas in the valley of the Incomati River, amounting 
to about one hundred thousand acres in all. 

A. d. B. 


1130 - Agriculture in Nigeria in 1921 . — Paulkner, O., ill Nieerta Annual Report on 
1 the Agricultural Department tor the year 1021. 8 pp. Lagos, June 14 1922. 

Cotton. — The American cotton bush (“ Allen **) was introduced 
from Uganda into the Province of Zaria and the neighbouring Provinces 
of Kans and Sokoto. Almost all the crop of 1921 in the northern Pro¬ 
vinces, 10 000 bales, was American cotton, while in the previous year, out 
of an almost equal yield, there were only 5 500 bales of American cotton. 
The cotton is bought by the British Cotton Growing Association which 
paid from 1915-19x6 to 1921-1922 respectively 1 3 / 4 — 1 3 / 4 — 2 3 / 4 — 
2 — 3 34 — 4 % — 2 pence per pound for unginned American 

cotton. The Agricultural Department encourages the development of 
cotton growing by distributing selected seed (about 2300 kg. in 1921) ; 
by inspecting the cotton brought to market stations, which is said to 
decrease the difference between the price offered by the British Cotton 
Grower's Association and that paid by agents and brokers ; by the selection 
of <c Allen ” cotton, which has already given encouraging results. 

Cotton is the principal product exported from Northern Nigeria. 

Cotton is very extensively grown in Southern Nigeria : in 1920-1921, 
20 000 kg. of unginned lint were exported, which formed only a small 
part of the total output as a good deal is used by the natives for home 
weaving. In 1921-22, the export was only about 34 of that of the previous 
year, owing to the unfavourable season and the low price offered (x 34 
pence per pound). In previous years the Agricultural Department had 
distributed seed of “ Georgia ” Cotton in Southern Nigeria ; in 1921, it 
distributed seed of Allen ” cotton (6860 qx.) brought from Northern 
Nigeria. This large scale experiment has not given definite results as the 
year was unfavourable : the inspectors at the market stations noticed 
some good lots of cotton grown from this seed, but much of the lint was 
not sufficiently ripe and was blemished. 

Cultural experiments undertaken at the Moor Plantation of the Agri¬ 
cultural Department have not given conclusive results. The yield of 
the “ Allen ” variety was poor, but that of indigenous cottons was still 
less. Researches must therefore be renewed for the purpose of discover¬ 
ing a cotton suitable for growing in Southern Nigeria. The Department 
has already begun such work which includes: — Selection of native cot¬ 
ton ; experiments with a few good exotic cottons; experiments to decide 
which is the best time for sowing. 

Similar remarks apply to the Province of Florin. 

Cocoa.- — The cocoa tree was introduced into the Provinces of Cala¬ 
bar, Berrin and perhaps Onitoha also, long before it was of any importance 
for the Colony or for the old western Provinces. The quantity exported 
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rose from 1388 t. in 1908, to 18 232 t. in 1921, of which about 17 420 t. 
were exported from Lagos. 

The cocoa exported from Lagos is grown very close to the coast or to 
the north-east of Iladan, while in the intervening country there is little or 
none. This is due, among other reasons, to the climate, soil, railway, 
character of the people, etc., but specially to the action of the Southern 
Nigeria Agricultural Department: cocoa growing has onfy gained a 
footing i,n places where it is likely to be permanent. It is encouraged 
by the teaching of good methods of fermentation. Moreover, up to the 
March 31, 1921, 16 000 cocoa plants were distributed free of charge or 
sold and 272 000 beans were distributed gratis for sowing. 

During 1921 the corresponding figures w r ere 1500 plants and 5200 
beans. 

Oil Palm. — The methods which have been suggested and discuss¬ 
ed by several authorities and commissions in agreement with the Colonial 
Office to increase the production of palm oil and drupes or to improve the 
quality of the oil are chiefly : — 1) The introduction of machinery to 
replace the native methods of extraction. 2) Improvement of local 
methods of extraction, which vary in different places. 3) Production 
and propagation of improved varieties. For Nigeria the first is the most 
and the last the least important matter; but it is the latter which has 
alone attracted attention. 

Of the different varieties sown at the Moor Plantation, Calabar, Omit** 
sha and Benin have begun to bear. In all plots, except those plant¬ 
ed with the common local variety, the palms are too few to make any 
estimate as to their yield. The varieties are not clearly characterised 
and besides those described in the text-books, intermediate forms are also 
met with. 

Kola nuts. — For many years the Agricultural Department has encour¬ 
aged the plantation of the “ Gbanja ” variety of kola, and has distri¬ 
buted altogether 212 000 nuts and 58 000 plants of that variety, of which 
114000 nuts and 8216 plants were distributed in 1921. The output of 
the southern Provinces is at present scarcely sufficient to support a regular 
trade, but the yield of the “ Gbanja ” variety which was introduced from 
the Gold Coast, is steadily increasing. 

Tobacco. — Light Virginian tobacco has been grown in Florin, but 
up to the present time only partial success has been obtained. 

Rice. — Ceylon swamp rice has, to a great extent, replaced local 
varieties in many parts of the Northern Provinces. At Pategi (Florin 
Province) a variety introduced from Guiana has been tested comparat¬ 
ively with the Ceylon rice ; the results are encouraging. 

Other crops. — A certain amount of success has been obtained, espe¬ 
cially in the Northern Provinces, in the introduction of better exotic 
varieties, or in the selection of indigenous varieties of various cultivated 
plants, such as " guinea corn ” (a variety of sorghum for grain), wheat 
and “ coco-yams 
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The Agricultural Departments of Southern and Northern Nigeria 
have been united into a single Department with the writer at its head. 

E. D. 

1x31 - Agriculture in the State of Bahia, Brazil (1). — Barbosa de Souza, y. (Score- 

taiio da Agricultura, Industria, Comniercio, Via^ao c Obras puhlicas do B'slado da 

Bahia), Rehtiorio aptescnlado ao E\,m. Sn. Dr. J. J Scnbra, Governador do Estado. 

Year 1920, 181 pp , 7 full page tabl. Bahia 1921. 

Principal crops : Cotton. — The “ Servico do Algodao ” (Cot¬ 
tons Service) was instituted by Federal Decree No. 14 117 of March 27, 
1920 for the encouragement of cotton growing. The “ Centro Industrial 
do Algodao ”, which collaborates with the former in the control of “ I v a- 
garta rozada ” (Gelechia gossypiella) (2), and of “ Dagarta verte ” helps 
in the same object. 

Sugar-cane. — The crop might be much more widely grown. In 
1919 and 1920 the sugar factories of the State produced 372 700 bags 
of sugar. 

Maize. — This is one of the most extensively grown cereals and 
thrives well throughout the State, It covers about 150 000 ha. yield¬ 
ing about 2 100 000 qx. a year. 

Cocoa. — Exported in large quantities this commodity forms one 
of the principal sources of wealth of the State. According to the “ Syn¬ 
dicate dos Agricultores do Cacau ” production reached a maximum of 
'814412 bags of beans in 1918, but fell to 786074 bags in 1919 and 
to 650873 bags in 1920. 

Other important crops are tobacco , coffee , manioc , nee , etc. The 
export trade is almost exclusive^ maintained by agricultural products. 
In 1920 it included : — 53 667 000 kg. of cocoa — 30 288 000 kg. of 
tobacco — 6567000 kg. of coffee — 6512000 kg. of sugar — 2765000 
kg. of leather and 750 000 kg. of hides — 2 525 000 kg. of “ piasava ” 
— 180 t. of timber — 58 000 kg. of rubbei — etc. 

The forests supply almost all the fuel (firewood and charcoal) con¬ 
sumed by the railways, shipping, factories and requiied for domestic use. 
Owing to heavy timber cutting the question of reafforestation arises ; the 
writer suggests the formation of forest nurseries for this purpose. 

Agricultural encouragement. — Includes : — distribution of 
seeds, competitions with prizes, sales to farmers at cost price of ploughs 
and other agricultural implements, etc. The distribution of seeds and 
plants is entrusted to the “ Inspectoria do Servi9o Agronomico ” (In¬ 
spectorate of the Agricultural Service) and to the Bahia experimental and 
demonstration Staff. The seeds distributed in 1920 were chiefly garden 
seeds, cereals and seeds of leguminous forage plants. 

Public agricultural services. — These include: — agricultural 
stations — a station for experiments and demonstrations — a meteoro- 


' <x) See R. July 1922, No. 681, Note(i). {Ed.) 
' (2) See R. Dec. 1021, No. 1306. (EA.) 
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logical Service — the publication of the Boletim de A gricultura of the Sec¬ 
retariat of Agriculture, Industry, Commerce, etc. In 1920 about 1200 
copies were distributed. 

The cadastral map is being compiled ; this is entrusted to the f< Ser- 
V190 de Terras ” of the " Directoria de Terras e Minas 

Agricultural experiments. — These are entrusted to the “ Campo 
de Experiencia e Demonstrate Dr. Antonio Moniz at Bahia, the area 
of which is about 4.5 ha. In 1920, many varieties of pulse, cereals, forage 
plants, industrial plants, pot-herbs and vines were tried. Among other 
things it was noticed that the “ Bento Vieira ” variety of manioc could 
occupy the ground for 10 years and produce enormous roots which 
reached a length of 2.80 m. and weighed as much as 13 kg. 

The “ Florida beggar weed ” (Desmodium tortuosum) did very well 
and its propagation in Brazil as a forage plant and green manure has 
consequently been recommended. 

Agricultural instruction. — Is entrusted to the “ Aprendizado 
Agricola Federal ” of Villa de Sao Francisco and to the " Escola Agricola 
S. Bentos das Lages ” of Villa de Sao Francisco, founded in 1859, which 
confers the diploma of “ engenheiro agronomo 

Breeding. — According to official statistics the State of Bahia con¬ 
tains : — 2 683 000 cattle — 825 000 horses — 587 000 donke3?s and mules 
— 3 005 000 goats — 2 224 000 sheep — 2 410 000 pigs. The cattle 
and sheep are bred for slaughter. 

There is a Federal Veterinary Inspectorate (“ Inspectoria Fede¬ 
ral de Veterinaria ”) in the State. Good breeding animals are to be 
purchased shortly and sold to breeders at cost price in order to found 
“ Postos zootechnicos ” (Zootechnical Stations), serving stations and to 
arrange for dipping. 

Means of communication. — 2000 km. of railway are in use and 
400 km. are under construction and plans for the construction of 1700 km. 
have been approved. 

The river and coastal shipping is subsidised by the State. The con¬ 
struction of about 350 km. of roads has just been undertaken. 

The building of important hydro-electric power stations (on the Para- 
guassfi, Jaguaripe, Italhipe and the Una) has made it possible to begin 
the construction of electric tramways and telephone lines. 

Colonisation and immigration. — The State of Bahia took part 
in the recent negotiations with the Italian Government with the object of 
encouraging immigration to its territories, where agriculture can be con¬ 
siderably developed. F. D, 

1132 - Destruction Of Mosquitoes by Eels (i). — Dubois, R., in Comptes undus hebdoma¬ 
dal res des seances de 1 ’Academic des sciences, Vol. 175, No, 10, pp. 431-433. Paris, 
Sept. 5, 1922. 

From experiments made by the writer it was found that young eels 
live well for a long time in very impure water and that in such water they 


(i) See R. March 1920, No. 282 and Feb. 1921, No. 1x8. ( Ed .) 
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are very active in destroying the larvae of mosquitoes, and possibly also 
the eggs of several intestinal worms. They are so voracious at the com¬ 
mencement of spring that the writer no longer found any anopheles larvae 
in ponds where there had been large numbers before the eels were intro¬ 
duced. 

The writer thinks that it would be very advantageous to keep young 
eels in all waters containing larvae of mosquitoes, both in the case of 
drainage water and other very contaminated waters. The exceptional 
hardiness of these fish, their low cost, the facility with which they can be 
caught and transported in large numbers, make them preferable to gold- 
. fish (which have been recommended for killing larvae) and suggest that 
they would be very useful for the control of malaria by natural means. 

E. F. 

1133 - Effect of Aluminium Salts and of Acids in various Strengths on the Develop¬ 
ment ot Plants in Water Cultures (1). — Conner, S. O and Sears, O. H. (Purdue 
University, Agricultural Experiment Station), in Soil Science , Vol. XIII, No. 1, 
PP* 23-33, 1 fig., 4 full page tabl., bibliography of 8 publications. New Brunswick, N. J. 
Jan.1922. 

In spite of the large amount of literature dealing with the effects of 
aluminium salts and acids on plants grown in water, it has not yet been 
possible, owing to the great variety in the methods used, to compare the 
results obtained. 

In 1919 the writers made a series of experiments on this question on 
rye, maize and barley grown on sand and then transferred to Totting - 
ham nutritive solutions. The following substances were experimented 
with: — nitric acid, sulphuric acid, hydrochloric acid, phosphoric acid, 
tartaric acid and the respective aluminium salts at 4 different strengths, 
(N/ 600, N/ 1200, N/ 2400, N/ 4800); sulphate of aluminium mixed with 
phosphoric acid and the three phosphates of lime (N/ 600); sulphate of 
aluminium mixed with silicic acid ; silicate of lime ; carbonate of lime-and 
of magnesium ; dextrose ; mannite ; glycerine and carbon. Equal strengths 
of the various salts and acids show the same degree of toxicity in cultures 
of rye and barley. When the plant was well developed, the acidity of 
the solution decreased considerably. Nitric, sulphuric and hydrochloric 
acids and the respective salts showed the same toxicity; tartaric acid 
was less toxic and phosphoric acid least of all. Other cultures were made 
in Skives nutritive solutions R 4 C 5 of various osmotic pressures (0.0025 
atm,; 0.1 ; 0.4). With the strongest solutions there was greater growth 
and consequently greater change in the acidity. By treating rye, barley 
and maize in Skive’s solutions with sulphuric acid and sulphate of alumi¬ 
nium and by changing the solution every day so as to have pH constant, 
it was found that at parity of pH, the acid is much more toxic than the 
salt. In the bottles containing the salts a varying quantity of precipitate 
was also found. On the other hand in Hartwell’s and Pembeli/s nutri- 


(1) See R. Aug. 1922, No, 813: Sept, 1922, No, 909 awl No. 9x0, {EU.[ 
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tive solutions, which contain much less phosphate in proportion to the 
other elements, sulphate of aluminium showed itself much more toxic to 
barley than sulphuric acid of similar strength, and slightly more toxic 
to rye. 

As the plant grows these nutritive solutions tend to become more acid. 

We may conclude by stating that the toxicity of aluminium salts is 
due rather to the aluminium ion than to the hydrogen ion in the case of 
plants similar to barley, and that this toxicity decreases considerably 
by adding much phosphate to the nutritive solution. These results con¬ 
firm the theories of Hartwell, Pembell and Mi yaka. The toxicity of 
acid soils is due in a great measure to their content of soluble salts of alu 
minium. 1 A. de B. 


CROPS AND CULTIVATION 

1134 - Effects of a dry, warm Year on Wheat Crops grown at Verrieres. — de 

Vilmorin, J., in Comptes rendus de VAcademic d' Agriculture de. France , Vol. VIII, 
No. 9, pp 311-312. Paris, March 1, 192c. 

The meteorological conditions prevailing in 1921 caused a remark¬ 
able growth, rarely observed in a normal year, in a large number of southern 
varieties grown in the climate of the environs of Paris. 

At Verrieres the southern varieties of wheat, under the exceptionally 
warm temperature, took a place in the classification which is rarely at¬ 
tained by them. The order of classification of wheats at Verrieres in 1921 
is as follows: 

Three new crosses, not yet propagated and sown on a large scale: 
x) (Melbor X Grosse tete X J. P. X Allies) — 2) (Grosse tete X Mejbor 
X Herisson sans barbes) — 3) (Hatif Inversable X Allies) ; — three 
southern varieties: Rieti — Bladette de Besplas — Rouge prolifique bar- 
bu ; — a hybrid under examination : Wilhelmine wheat. 

The Ble de la Paix, a new large-yield variety, is classed twelfth; the 
Inversable, thirteenth; and the Gironde, fourteenth. 

Wheats belonging to cold regions, such as the Altkirch and Rouffach, 
also felt the influence of the season. They are classed 32nd and 36th onfy 

The best yields, obtained on cultures of transplanted wheat were as 
follows (in kg. per ha.) : Melbor X Grosse t&te X J. P. X Allies, 18 190 — 
Grosse t&te X Melbor X Herisson sans barbes, 17 885 — Hatif Inversable 
X Allies, 17 215 — Rieti 16 600 — Bladette de Besplas, 16 580 — Rouge 
prolifique barbu, 16 345 — Croisement compose (Mixed Cross), 16 500 — 
Wilhelmine, 16 430. F, D. 

1135 - The Treatment of Soil with Ferrous Sulphate and its Influence on the Soil 
Solution obtained by the Lipman Pressure Method — lipman, c. p. (University 
of Ca ifomia) in Soil Science, Vo . XIII, No. 1, pp. 55-56. New Biunswick, N. J., 
January 1922. 

The author applied ferrous sulphate to the soil of a lemon orchard and 
after an interval of several weeks took samples of the soil, from which he 
extracted the soil solution by the pressure method. On analysis this solu- 
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tion was found to differ in a marked degree from that obtained from land 
not treated with ferrous sulphate. The sulphate of iron had increased con¬ 
siderably the content of non-volatile solids in the soil solution and had pre¬ 
cipitated dissolved organic matter. The iron bad substituted itself for the 
common bases, calcium and potassium, and had increased the amounts 
of phosphorus, potassium and calcium in solution. A. de B. 

1136 - Zinc as a normal Constituent of Soil under Cultivation and of Plants. — 

Montanari, C., in Le Stazivni spcrimentah avtarie italiane, Vol. LIV, Nos. 7, 8, 9, 10, 

pp. 278-283, bibl. of 9 works. Modena, 1921. 

The presence of zinc in plants was discovered about 50 years ago by 
Raulin, but it was only in 1911 that DelBzenne proved the importance 
and wide diffusion of this metal in the various animal and plant tissues. 
The writer, repeating the experiments with the improved Deiezenne 
method, examined about 10 soils in the Province of Pavia stretching from 
the left bank of the Po to the Appenines. Although they differed 
greatly in their mineralogical character, he found considerable traces of 
zinc in every one of them, the amount being from 7 to 11 ragm. per kg. 
of dry soil. Nothing certain is known yet as to the function of zinc in 
plant life. According to Maz£, it is indispensable to the growth of maize, 
and its absence would cause acute chlorosis. 

The writer tested the chlorophyll extract of spinach for zinc, but the 
result was negative. The matter from which the chlorophyll had been 
extracted was however rich in zinc, viz., 25.3 mgm. of zinc per 100 gm. of 
dry matter in spinach leaves. It still has to be decided what plant organs 
contain the largest quantity. Dei ezENNK believes that zinc exercises 
special catalytic action in connection with the function of chlorophyll 
and with the circulation and metabolism cf complex organic substances. 

A. de B. 

1137 - Base Exchange and Alkalinity in Egyptian Soils. — Prescott, j. a., in The Cairo 

Scientific Jomnal, Vol. X, No. 106-107, pp 38-64, bibliogiaphy of 15 works. Cairo, 

May 1922. 

The presence of sodium carbonate in the soil solution is one of the 
most frequent causes of infertility in Egyptian soils, although the areas 
affected are not usually extensive. 

Sodium carbonate is one of the most difficult of soil constituents to 
determine; variations of 400 % may be obtained in analysis according to 
the method adopted. No extract of this substance can be obtained even 
with 40 % alcohol; the maximum quantities are obtained by a fairly low 
proportion of soil to water (x : 20) and extraction at the temperature of 
boiling water. The only constant value is the hydroxyl ion concentra¬ 
tion. Normal Egyptian soils and the original Nile silt are faintly alkaline 
(pH-8). 

In the author's opinion, the origin of sodium carbonate in Egypt is 
to be attributed to the reversible reactions between neutral salts, and zeo¬ 
lites and kindred compounds. The Nile alluvium contains more than 2 % 
of salts (chiefly an alumina-silicate complex, probably colloidal in character) 
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which can react with neutral salts by base exchange. The soil of Bahtim 
contains at least 10 % of such salts. 

The author carried out a series of experiments which fully confirmed 
the truth of his theory. Fifty grammes of good Bahtim soil containing 
no sodium carbonate, only about 0.1 % of bicarbonate, and having a 
pH of 8.2 were treated with a 10 % solution of sodium chloride, and sub¬ 
sequently washed with alcohol. This treated soil sample gave on analysis 
0.344 % sodium carbonate and 0.462 % of bicarbonate ; its pH was 9.3. 
It had thus become similar to one of the worst cases likely to be found in 
cultivated land. A. de B. 

1138 - Determination of the organic Matter in the Soil. — Botjdorfe, k. a.., and 
Christensen, R. H., in TidssPrift for Planteavl, Vol. XXYJII, No. 2, pp. 265-275. 
Copenhagen, 1922. 

After having completed the experiments, of which an account has 
already been published, which were made by. Christensen on the power of 
the soil to decompose mannite, the writers made preliminary investigations 
on the possibility of determining directly the mannite content of soil ex¬ 
tracts. The results showed that the method employed up to the present 
for determining organic substances in soil extracts is not entirely satisfac¬ 
tory since the oxidation of the greater part of the mannite present does 
not allow a quantitative analysis. A special experiment made on the 
subject indicated that such analysis can only be carried out when a large 
excess of permanganate is present. 

In consequence of the results obtained the writers recommend the 
following modifications. 

Place a soil extract containing 0.25 gm. of soil in a glass with 50 cm. 
of diluted sulphuric acid (6: 200). Heat for 20 minutes in a dish, add 
50 cm. of a normal 1 / 20 solution of oxalic acid and titrate with a normal 1 / 50 
solution of permanganate of potash. A. de B. 

1139 - Partial Sterilisation of the Soil. — riviere, g., and pichard, g., in Comptes 
rendus Jiebdomadaires dcs seances de VAcademic des Sciences , Vol. Cl*XXIV, No. 7, 
PP- 493 - 495 * Paris, Feb. 13, 1922. 

If arsenite of soda be added to a soil a great change takes place in its 
microbial flora and fauna. If the doses of arsenite of soda are below a cer¬ 
tain limit (about 10 gm. per sq. m.), the higher plants do not suffer in any 
way, whereas the protozoa, which destroy the useful bacteria, die in large 
numbers. 

Both before and after the war, the writers made experiments on TO 
ha. of different soils, using various plants and their results are as follows : 
100 kg. of arsenite of soda per ha. destroy the protozoa, but have an inju¬ 
rious effect on the higher plants ; a dose of 21 to 42 kg. per ha. {= 2—4 
gm. per sq. m.) f does not injure them but encourages the growth of useful 
bacteria and has an indirect influence on yield, which is increased from 20 
to 50 %. Owing to the low price of arsenite of soda it can be advan¬ 
tageously used for partially sterilising the soil in order to obtain more 
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abundant yields, without any temporary necessity for the addition of 
nitrogen fertilisers. A. de B. 

1140 - Action of Carbonic Acid Liberated by Micro-Organisms in Improving Arable 

Land. — Stoelasa (Professor al the Higher Technical School of Agriculture at Plague) 
in Com Wes rcndus dcs Stances dc V Academic d'AaiicuUurc dc France , Vol. 8 , No. 21, 
pp. 594-596. Paris, June 7, 1922. 

The writer has studied the physiological functions of soil bacteria 
for 25 years ; he first observed that fertility is in direct ratio with the nr ru¬ 
ber of bacteria contained in the soil, whatever be the nature of these bacte¬ 
ria. The best soils are always characterised by the presence of a large 
number of bacteria and, consequently, by great biological activity. 

As this activity is manifested by respiratory changes — the libera¬ 
tion of carbon anhydride and the absorption of oxygen —• it can be easily 
measured. The writer has constructed a special and very practical appar¬ 
atus for this purpose. He measures the quantity of carbon anhydride 
liberated from 1 kg. of arable soil. In soils of medium fertility he found 
that in a layer 36 cm. thick, 1 kg. of soil liberates 30 mg. of carbon anhy¬ 
dride in 24 hours, which, in 5 million kg. of clayey soil, amounts to 150 
kg, of carbon anhydride per day, and for 200 days growth in the year, 15 
million kg. of carbon anhydride. This gas dissolves in the water contain¬ 
ed by the soil and, in circulating, plays an important part in transforming 
insoluble mineral salts into soluble matter, especially phosphates and 
in a secondary degree, silicates; it also acts on the cations, transforming 
them into carbonates easily absorbed by the roots, which greatly increases 
the chlorophyll assimilation of the carbon. And as the absorption of 
the other elements (nitrogen, sulphur, phosphorus, hydrogen, oxygen, pot¬ 
ash, calcium, magnesium, iron) is in constaut ratio with the assimilation 
of carbon, it follows that plant nutrition and growth are greatly aided. 

The respiration of the micro-organisms also causes a rise in the tem¬ 
perature of the soil which, for a depth of 10 ~ 30 cm. rises 1 — 2° C, or 
4 — 8 million calories per ha., which should greatly influence the growth 
of the roots of plants. 

Good results may be obtained by chemical fertilisers —- nitrates, 
superphosphates, etc., and certain catalytic substances — but for a max¬ 
imum yield the plants must also be supplied with carbon, in the form of 
carbonic add ; there is only one way of doing this, namely, by increasing 
the biological activity of the bacteria by means of biological fertilisers. 

Iy. V. 

H41 - The Influence of Plants upon Oxidation Processes in the Soil. — neller, j. r., 

(New Jersey Agricultural Experiment Station), in Soil Science , Vol. XIII, No. 

pp. 139-158, Plate i, bibliography of 66 works. Baltimore, March 1922. 

The symbiotic relationship between leguminous plants and bacteria 
was established only after years of investigation. It is probable also that 
in the soil relationships of another nature exist between micro-organisms 
and plants. Certain germs may function more actively in the immediate 
vicinity of roots and may benefit the plants. The author’s studies give 

{1140-1141] 



soil, PHYSICS 


1309 


him reason to believe that some such relationship exists between oxidising 
bacteria and growing roots. The processes of oxidation which take place 
in the soil under the influence of micro-organisms are made evident by the 
formation of carbon dioxide. It thus becomes a question of ascertaining 
whether growing plants have any influence upon the rate of oxidation of 
soil organic matter. 

The author gives a very thorough account of the records of research 
on this matter which helped to explain soil oxidation, especially those con¬ 
cerning nitrification and the influence of plants on oxidation. It is neces¬ 
sary to recall the work of Schreiner and Sueeivan ; Turpin ; Eawes, 
Giebert and Warinoton ; King and Whitson ; Fraps etc. The influence 
of plants on' various nitrifying bacteria w r as recognised by Bertheeot ; 
Heinze ; Brown ; that on bacterial flora in general by Caron ; Stokeasa 
and Ernst; Teceair. 

The investigations are not always in agreement and some even are 
contradictory, but, as Rixsseee stated, field experiments alone do not 
enable us to decide this question and the systematic laboratory investiga¬ 
tion has still to be made. It -was for this reason that the author con¬ 
sidered that a review of the problem might be of value. 

The carbon dioxide liberated by bacteria in the soil in the presence of 
plants is not always that which is available for direct estimation. As a 
matter of fact part of this is absorbed by the roots and used in photo¬ 
synthesis. It is necessary to keep this in mind, as this carbon dioxide is 
in addition to that obtained by the leaves from the atmosphere, and there, 
is no way of separating them. The author got over this difficulty by 
placing the soil and growing plants in enclosures through which air freed 
from carbon dioxide was drawn. Thus the only source of carbon dioxide 
within the enclosures was that produced by the soil bacteria, of which part 
was absorbed by the roots and part utilised in the photosynthetic process 
in -the leaves. The carbon dioxide not taken up was drawn through 
absorption tow T ers and estimated, and that fixed in the process of photo¬ 
synthesis was determined by making a total carbon analysis of the plants. 

Thus the total amount of carbon dioxide produced by micro-organisms 
was measured quantitatively. Allowance should be made for the small 
amount of carbon present in the seeds or young plants used in the experi¬ 
ment. Another sample of soil under identical conditions but without any 
plants served as a control. The difference between the quantities of car¬ 
bon dioxide produced in the two experiments must be attributed to the 
greater or less activity of soil bacteria in the presence or absence of 
plants. 

In one of these experiments a soil was used composed of white sand to 
which was added 10 % of a fertile loam. As compared with the control, 
soya beans gave an excess of 12.1 % carbon dioxide, wheat 25.2 % and 
barley 12.9 %. In another experiment an ordinary fertile soil was employed 
and the difference in carbon dioxide production was even more striking; 
for soya beans it was 66 %, peas 70.8 % and for buckwheat 116.5 %. 
The author repeated the experiment, using the same soil again and obtained 
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in the case of a jar planted with soya beans, an evolution of carbon dioxide 
66 % higher than that from unplanted soil. 

The exper im ents thus show that growing plants have a beneficial 
influence upon oxidation activities in the soil, and suggests a symbiotic 
relationship between the soil oxidising organisms and the plants. T. V. 

1x43 - The Classification of Soil Moisture. — Parker, f. w. (University of Wisconsin), 
in Soil Science, Voi. XIII, No. 1, pp. 43 - 54 , Figs. |, bibliogiaphy of 22 publications 
New Brunswick, N. J. Jan. 1922. 

Soil moisture is generally classified under three forms, as hygroscopic, 
capillary and gravitational water. Recently Bouvoucos advanced the 
hypothesis that a portion of the soil water is inactive or unfree, and does 
not act as a solvent and suggested a new classification. 


Unfree 


i° 


•ravitational 


Free 


^ capillary-adsorbed 

water of solid solution or 


I 


combined 


watei of hydration. ' 


The author subjected this theory to experimental tests and found it 
to be inexact. The loweiing of the freezing point is far greater than that 
indicated by the law of inverse proportions and is due to the presence of 
solid matter and not to the existence of inactive water. Experiments 
show that solid matter causes a freezing point depression of water, benzene 
or nitrobenzene in the film or capillary condition. If one part of the water , 
absorbed by the soil became inactive, a solution added to the soil ought to 
become more concentrated ; but this was not the case when tests were 
carried out with solutions of alcohol or glycerine. A number of investi¬ 
gators have shown that the water of certain inorganic hydrogels is not com¬ 
bined water. However these hydrogels contain a considerable amount of 
water which cannot be frozen and a still larger amount which would be 
regarded as unfree water under the new classification. 

'Experiments on the rate of evaporation of water from soils, the vapour 
pressure at different moisture contents, the equilibrium relations with 
seeds and the freezing-point depression due to solid material do not indicate 
the presence of different forms of soil water such as are given in the clas¬ 
sification of BouyoijCos. The results obtained can be explained in the fol¬ 
lowing manner. In the case of soil not fully saturated with moisture, the 
water is held to the soil particles by the force of adhesion. If the quantity 
of moisture decreases, the force of adhesion of the remaining water increases, 
and this causes a lowering of the freezing point, a diminution of the rate of 
evaporation and a decrease of vapour pressure. This force of adhesion is 
.sufficient to prevent the water from freezing even at a very low temperature. 

. . The water present is subjected to the same law over the whole experi- 
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mental field and the constant and critical points shown by the soil and vary¬ 
ing degrees of water content are equilibrium values only and do not indicate 
any break in the physical condition of the soil moisture. 

The old classification of soil moisture into hygroscopic, capillary and 
gravitational water is retained, notwithstanding certain objections, and may 
be regarded as at any rate, very useful. A. de B. 

1143 - Experiments in the Improvement of Alkaline Soils by the Application of Gyp¬ 
sum and Other Methods. — Hibbard, P. I,. (Agricultural Experiment Station, Uni¬ 
versity oi California!, in Soil Science Vol. XIII, No. 2. Baltimore, February 1922. 

The author describes several methods employed to restore the fertility 
of the land belonging to the University*- of California, which was formerly 
very productive, but now bears nest to nothing owing to the large alka¬ 
line deposits. From 1914 to 1918, attempts had already been made to 
improve extensive tracts by means of drains intended to carry off the salts 
in solution ; the results obtained were however far from encouraging. In 
1919, a detailed study of the district was begun and one ton of material 
from each of the five localities to be studied was examined. It had 
been intended to treat the soils with gypsum only, but as this did not prove 
effective, several other methods were adopted. The results obtained were 
as follows : 

By means of simply washing the soil with water, the excess salts could 
be removed. A soil which is exceedingly alkaline owing to the presence 
of sodium silicates, carbonates, or bicarbonates can be improved to a! cer¬ 
tain degree by the application of gypsum, but fertility is only insured by 
the immediate leaching action of water which washes the alkalis, and es- 
- pecially the salts, down to the lower layers, thus making it possible for the 
seeds to germinate in the upper layers which otherwise would have remain¬ 
ed toxic. 

A rise in the carbon dioxide content of the soil air decreases the alka¬ 
linity, and allows plants to grow. This can be obtained without difficulty 
by introduction of organic substances that decompose readily. 

When a soil contains more than 0.5 % of sodium carbonate and other 
sodium salts, it is difficult to make it fertile by the application of gypsum, 
because the reaction between gypsum and sodium carbonate is reversible. 
In order to check the inverse reaction, the sodium salts in solution must be 
removed by drainage, for owing to the slight solubility of gypsum (about 
0.25 %), it is useless to try and affect the direction of the reaction by in¬ 
creasing the proportion of this substance. Before the alkalinity of the 
soils is reduced by leaching, a flocculating agent such as gypsum or calcium 
bicarbonate should be added to prevent the formation of impermeable, 
puddled layers. Water containing sodium carbonate or bicarbonate should 
never be employed. 

When the sodium chloride and sulphide are removed from a soil by 
leaching, a perceptible rise in its alkalinity, or a fall in its pH’value, is 
often observed. The alkalinity may be sufficiently high to be toxic to 
plant life, but as a rule, the amount of alkalis present is so small that the 
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little carbon dioxide liberated by plants or produced by decomposing or¬ 
ganic matter, suffices to keep it below the toxic limit. 

A. de B. 


I'l44 - Injurious Action Of Composts. — Petit, V. A , in Comptes rcndus des Stances dc 
VAcademic des Sciences , Vol 174, No. 21, pp. 1362-1364. Paris, May 22, 2 922. 

In this article, the writer describes some experiments made to find 
out and study the causes why composts are injurious to the growth of 
certain plants. 

It had previously been proved that these composts after washing 
acquired a higher fertilising power. The writer observed that certain 
plants, e . g., the Primula obconica, derive no benefit from this washing, 
while others, such as the hybrid cineraria, suffer from it. This is explain¬ 
ed by the fact that the washing not only gets rid of injurious substances, 
but also carries away soluble matter which is easily assimilated. In the 
experiments made with the hybrid cineraria it was also observed that com¬ 
posts of recent formation, in which the process of denitrification is still 
active are more injurious than those of older formation. 

Certain calcifugous plants, such as the ericaceous group (azaleas, rho¬ 
dodendrons, etc.), suffer from the addition of composts to the soil, even in 
slight doses. This, as the writer has proved by his experiments, should 
be attributed not only to the small quantity of carbonate of lime (1-1.21 %) 
always present in the composts but also partly to the action of injurious 
soluble substances. Indeed, the wrinkled calceolaria,for instance,becomes 
chlorotic in soil containing 1.21 % of carbonate of lime, whereas it remains 
green in one rich in humus and containing 2.56 % of limestone. The 
writer has also observed that the addition of ferrosulphate to unwashed com¬ 
post in the proportion of 2 to 3 % 0 , neutralises the injurious action (chlorosis) 
of this compost on certain plants, e. g. on the hortensia [Hydrangea Hor - 
tensia) and the wrinkled calceolaria. The beneficial action of ferrosulphate 
should be attributed exclusively to the iron; the addition of other sulphates 
(sulphate of potash, of aluminium and of manganese) had in fact no 
effect. 

It was also observed that the use of washed compost has a beneficial 
influence on certain plants (the hortensia and calceolaria) only for a certain 
period, and that the same thing takes place when washed compost to which 
iron sulphate has been added, is used. After a certain time the plant be¬ 
gins to become yellow, and, to avoid chlorosis, a fresh dose of ferrosulphate 
is necessary. The writer comes to the conclusion that injurious soluble 
substances are continually forming during the decompovsition of the 
compost. 

Finally the writer has tried mixtures of compost and sand in varying 
proportions up to equal parts, without any satisfactory result. He ob¬ 
tained good results, on the other hand, by mixing with clayey soil. Very 
probably the clay with its very high absorbing power fixes the soluble 
substances which are injurious to plants. 

The writer draws special attention to this last observation made in 
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the course of his experiments, because it shows the great importance also 
of the physical composition of the soil which is chosen for the preparation 
of fertilising mixtures. F. M. 

1145 - The Value of Tetraphosphate as a Fertiliser (1). — httdig, j. and Meijer c., 

m Verslagen van LandbvwkundtOnderzoeMn*en der RykslcmdbomvproetsUtt 10m > 

No. XXV, p. 140-159, 8 figs. Gravenhage, 1921. 

The authors describe the circumstances which led to the starting of 
the tetraphosphate industry, the methods of manufacture and the success 
or non-success of this war-time fertiliser up to the present day. The 
fertiliser does not require sulphuric acid in its preparation and any qual¬ 
ity of phosphates can be used, even such as are not suitable for the manu¬ 
facture of superphosphates. 

After referring to the reports of Menozzi and Beeeuci, the authors 
describe the investigations they have made respecting the value of te¬ 
traphosphate. The first experiment was made with oats grown in pure 
sand, in pots ; these were given, as fertilisers, chloride of potash and 
magnesium sulphate ; one set of these cultures were given nitrogenou 
fertiliser in the form of nitrate of soda and the other nitrate of ammonium. 
The eight pots of each of these two sets received respectively as phosphatic 
manure : phosphate soluble in water — phosphate only slightly soluble — 
insoluble phosphate — low grade crude phosphate — high grade crude 
phosphate — the same high grade crude phosphate, heated to 700° C 
and rapidly cooled — tetraphosphate — no phosphate at all. These 
experiments have shown that in a slightly acid medium, tetraphosphate 
and the two other crude phosphates are of value. The favourable results 
obtained with tetraphosphate on rice plantations may probably be at¬ 
tributed to the acidity of the soil. The fact that Menozzi obtained 
unfavourable results was probably due to the fact that the soil used 
in his experiments contained a sufficiency of phosphates, or to its alkaline 
reaction. The cultures failed when grown in an alkaline medium with 
crude phosphate. 

A second study was made by the authors by carrying out compar¬ 
ative field experiments with 17 % superphosphate, 18 % French, Somme 
phosphate and tetraphosphate containing 26 % of phosphoric acid. These 
trials showed that: 

1) in alluvial soils tetraphosphate and Somme phosphate were 
equivalent, although in sands of the “ Anna-Paulownapolder ” tetraphos¬ 
phate was superior to French phosphate. 

2) in “ roodoorngrond ” super and tetraphosphate gave an increase 
of 13 % in yield ; 

3) in the 22 cultures in sandy soil which responded to tetraphos¬ 
phate, 6 gave a better yield with the tetraphosphate than with Somme 
phosphate; of these 6 cultures, three gave higher yields with tetraphosphate 
than when super was used ; in the remaining three cases the two fertil¬ 
isers proved to be equally effective. 

(1) See R. 1916, Nos. 35, 1063; 1920, No. 49 8 ; 1922* No. 385. (Ed.) 
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These results were obtained with cultures of red clover, lupins, peas 
and oats. On the other hand with cereals and potatoes, 4 instances were 
recorded in which tetraphosphate was inferior to crude phosphate. 

The authors summarise their work as follows : — 

1) In sandy soils which had received a manure with an alkaline 
reaction tetraphosphate did not give such good results as ground, crude 
phosphate, and was decidedly inferior to soluble phosphate. 

2) In sandy soils to which had been added a manure with an acid 
reaction, tetraphosphate gave good results ; the best however were those 
with crude, ground phosphate. The yield with tetraphosphate was the 
same as that obtained with soluble phosphate. 

3) In the cases where tetraphosphate proved superior to super¬ 
phosphate the result must be attributed to the acidity of the soil, which 
caused the superphosphate to be ineffective and to certain unknown 
factors in connection with plant requirements and soil reactions. 

F. S. 

1146 - Various Grades of Basic Slag in Great Britain. — 1. The Journal of the Ministry 
01 Agriculture, Vol XXIX, No. f», pp. 530-533 lyondon, September 1022. — 
II. Robertson, G S. (D. Sc., F. I. C.), Field Experiments with Rock Phosphates and 
Basic Slags, Ibidem , pp. 519-530, figs. 5- —HI* Juritz Chas, F. M. A. (D, Sc,, F. I. C. 
Chief Division of Chemistry), Basic Slog, the Change in its Composition, Journal of 
the Department of Agriculture, Vol. V, No. 1, pp 7(1-79. Pretoria, July 1022. 

The Permanent Committee appointed in Great Britain by the Ministry 
of Agriculture to study the question of basic slag presented a report in 1921, 
and have now presented a second, in which they examine the situation and 
give an account of the experiments that have been carried out. 

The demand for ground basic slag by the farmers of the United King¬ 
dom has increased since the pre-war period (1912) from 290 000 tons to* 
some 400 000 or 500 000 tons (with a phosphate content of 11 000 000 to 
12 500 000 units) per annum, and will probably still further increase, as is 
shown by the following figures. 



Consumption 

Deliveries 

year ending May, 31 

Expert estimate 
ot the quantity 
that could be consumed 


pre-war 

(1912) 

1919 

1920 

1921 

Sir T. H. 
Middleton 

Sir A. D. 

Ha ix 


tons 

tons 

tons ! 

tons ! 

tons 

tons 

England and Wales. . , 1 
United Kingdom .... 

590000 

433 ooo 
529 000 

407 000 
503 000 

328 000 
400 000 

890 900 

(32 820 000 units.) 

975 000 

(37 050 000 units). 


On the other hand, the production of unground basic slag has not in¬ 
creased correspondingly. Prior to the war, it was about 400 000 tons, 
rising in 1919 to 1920 to 701 000 tons, but in 1920-21 falling again to less 
than 400 000 tons. Moreover, there was a reduction in quality in conse¬ 
quence of the substitution of the acid Open Hearth process for the Bes- 
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SEMER process. The slag now obtainable contains on an average only 
half the percentage of phosphate present in pre-war days, and much of 
it shows reduced solubility according to official tests. 

The demands of the farmer have been met to some extent by import¬ 
ation from abroad. Thus, while in 1913 the balance of exports over 
imports was 114 000 tons, in 1920 and 1921 it was respectively 6000 and 
38 000 tons. Export was however in these years prohibited except by li¬ 
cence. In view of the probability that the quality of the basic slag manu¬ 
factured on the continent may deteriorate as it has in th? United King¬ 
dom, by the gradual substitution of the Open Hearth for the Bessemer 
process, it would be unwise for British farmers to rely tc any serious extent 
on importation. 

- Further, after careful investigation, it appears that little if any change 
in actual engineering processes is likely to improve either the output or 
quality of slag. From the point of new of steel manufacture basic slag 
is relatively unimportant; on the average rather less than 4 cwt. are obtain¬ 
ed per ton of basic steel produced, and while a ton of steel has been worth 
from £27 in 1920 to £10 in 1921, the 4 cwt. of slag are not worth more 
than 2s. to the steel-manufacturer and only about 6s. on the market. 
The steel-maker therefore cannot afford tc lengthen his processes or make 
them more costly or hazardous. 

The quality of basic slag is determined by the process employed, and 
the total amount producible is regulated by the demand for steel ; neither 
of these factors can be influenced to any appreciable extent by the require¬ 
ments of the farmer. 

The Committee have examined the possibility of substituting ground 
mineral phosphates for basic slag and of increasing their effectiveness. 
One of the slags tested in the field in 1921 gave considerably better results 
than could have been expected from its chemical composition. Other 
experiments in the same direction are now in progress. A typical North 
Africal mineral phosphate is included in the Rothamsted trials, and the 
experiments carried out in various countries are being repeated at the 
Rothamsted Station. 

Owing to the exceptionally .severe drought in 1921, very few results 
were obtained in any of the field trials, but in any case the trials must ex¬ 
tend over several seasons before definite conclusions can be reached. 

So far as present information goes, it may be stated that: a) The 
highly soluble Open Hearth basic slags have the same agricultural value 
per unit of phosphoric acid as the old Bessemer slags. 

b) The slags of low solubility have a lower value, but in some cir¬ 
cumstances the difference is not very marked. There is however consider¬ 
able difference in the effectiveness of this group which is probably due to 
the fact that it is composed of materials of very different nature, although 
the citric solubility test fails to distinguish satisfactorily between them. 

c) The mineral phosphates also have a lower value, but in some 
cases, they are worth more than might have been expected, 

As a result of these trials, the Committee hope to be ultimately able to : 
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1) Map out the country into regions where the high soluble slag can 
and cannot be replaced effectively by low soluble slags and mineral phos¬ 
phates. 

' 2) Advise the Ministry whether the annual output of very low grade 
slag (under 15 % phosphate) which amounts to some 70 000 to 140000 
tons, could not be used with advantage after being mixed with mineral 
phosphates. 

The Committee are further of opinion that the official solubility test 
needs revision. 

, II. — The author examines the various kinds of basic slag, and the 
phosphates that could be used to replace them, and describes the experi¬ 
ments made in this direction. 

The basic slags now obtainable may be divided into three types: — 

1) High Grade , containing from 33-42 % of phosphate. Part of this 
supply consists of the rapidly diminishing remnants of the Basic Bessemer 
Slag, and this class will probably completely disappear. 

2) Open Hearth Basic Slag containing from 15 to 32 % of phosphate. 

3) Open Hearth Fluorspar Slag containing from 15 to 32 % of 
phosphate. 

Types 1 and 2 have a citric solubility of 80-95 % and are of equal 
value per unit of phosphate. Type 3 has a citric solubility of 6-50 %, 
and it is this type of slag that is of uncertain value, for it cannot be dis¬ 
tinguished by appearance. How much of the present supply belongs to this 
type it is impossible to say, but the proportion is likely to increase in the 
future. 

One of the possible substitutes for the old type of basic slag is ground 
mineral phosphate. The various rock phosphates are not identical in char- 
racter — they differ in their phosphate content, which is usually high, in 
chemical composition, and citric acid solubility which is intermediate be- 
between that of types 1 and 2 and of type 3. Experts however differ as to 
the extent to which citric solubility may be taken as a measure of the 
relative value of the various phosphates. The following table gives the 
principal rock phosphates with their characters : 


Name of Phosphate 

Origin 

Approximate 

Phosphate 

content 

Citric 

Solubility 



% 

% 

Gafsa. 

. North Africa 

.... 56 64 

38 

Egyptian. 

» » 

.... 56-60 

35 

Algerian .. 

, T> S 

• ■* • ■ 58-66 

33 

Florida Soft. 

. United States 

.... 48-54 

27 

Tunisian. 

. North Africa • • 

• ‘ • : 54 “ 6 o 

24 

Tennessee ..... 

. United States. . 

.... 30-60 

23 

Nauru ....... 

. Oceania . . . . 

* . . . 82-8S 

21 

Makatea.. 

. Oceania . - . . 

.... 82-86 

19 

Florida Pebble. . . . 

United States. . 

.... 70-76 

iS 
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Several experiments were made in Essex from 1915 to 1919. Three 
types of basic slag were used and several rock phosphates and superphos¬ 
phates. Meadow land poor in phosphoric acid was selected for the trials, 
and eight experimental centres were laid down, the following soil formations 
being represented : London Clay, Boulder Clay and Chalk. Other experi¬ 
ments were carried out in -North Ireland on different types of arable land 
land. 

Conclusions from the field experiments. 

1) Open Hearth Fluorspar basic slags are not as effective as the 
soluble types. They have however a considerable value and are more 
effective than the solubility figures would suggest. Where the rainfall is 
high and the soil sour, they are nearly as good as the more soluble types, 
but where the conditions are reversed, their inferiority is more clearly 
marked. For the manuring of grassland the author is of opinion that if 
the value of the highly soluble slags is taken as 100, the fluorspar basic 
slags have a value of 30-70. 

2) The results of all the experiments agree in showing that rock 
phosphates have a higher manurial value than has hitherto been supposed. 
On sour soils and when the rainfall is high, they may even prove superior 
to the best grades of basic slag. In all cases, they have proved more effec¬ 
tive than the fluorspar slags. Of the various types of rock phosphates 
Gafsa seems the most suitable for direct application. On sweet soil or 
where the rainfall is low the more soluble types of North African phosphates 
(Gafsa, Egyptian, Algerian and Tunisian) are superior to the richer, but less 
soluble and harder types, such as Florida Peble. 

III. — The author gives a short account of the work and findings 
of the Committee. He examines the possibilities of improving the lowest 
grades of slag by their reintroduction into the blast furnace, and ex¬ 
cludes the idea that other constituents such as manganese can have any 
value in improving the quality of basic slags. He quotes the opinion of 
Dr. E. J. Russell, the President of the Committee, who stated on the 
subject of basic slags that though types with high solubility come into 
action more quickly and produce a larger return the first season, the low 
soluble slags may increase in effectiveness, so that after 5 years there may 
be little difference between the two. 

< A. de B. 


1147 - Potassic Deposits in Poland. — Les Meicnnnles A^ncoles, Vol. VI (Second series). 
No. 18, p. 138. Antwerp, May 5, 1922. 

Potassic salts have hitherto been worked in Poland only in the neigh¬ 
bourhood of Kalusz in Galicia, hut there is reason to believe that potassic 
deposits exist in other regions of Galicia and notably in the vicinity of 
de Bochnia and Wieliczka. 

Prcf. Michaelts is of opinion that beds of potassic salts are also to 
be found in Posen ; these would form the extension of corresponding 
deposits in Germany. 
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The output at Kalusz used to be extremely small, the total extraction 
(in tons) being only. 

1913 1919 1930 ■ 1911 (6 months) 

2 344 2 500 10 293 6 737 

The amount extracted in 1921 was at least six times larger than the pre¬ 
war out-put, but it will only satisfy a small fraction of the requirements of 
Poland, which country must for the present remain dependent upon foreign 
sources for its supply of potassium. A. de B. 

1148 - Pot Culture Tests on the Availability of Potassium in Greensand Composts. — 

Smith, A. M. Agricultural Experiment Station, College Park, Maryland), in Journal or 

the Association of Official Agricultural Chemists , Voi. V, No. 1, pp. 133-136. Washington, 

D. C,, August 1921 {1). 

The author describes experiments made by himself with a view to 
ascertaining the possibility of the use of glauconite as a fertiliser. This 
mineral, which is commonly known as greensand, consists chiefly of the 
hydrous silicate of iron, aluminium and potassium. It forms extensive 
deposits in New Jersey, Maryland and Virginia; the present investigations 
have therefore great practical importance for these States. Greensand 
can be applied to soil either composted or uncomposted. Previous work 
at the Maryland Agricultural Experiment Station (2) had shown that 
composting greensand with sulphur and organic matter changed a consid¬ 
erable part of the insoluble potassium into a water soluble form. 

The author carried out his experiments with barley in glazed pots ; 
each pot held 2800 gm. of sandy loam containing only 0.82 % potassiun. 
To the control pots ammonium sulphate and monocalcic phosphate only 
were added. The other pots received an equal amount of potassium, 
in the form of sulphate and pure unmixed greensand, or else a mixture of 
greensand, sulphur and manure, or greensand compost containing organic 
matter and sulphur. 

Some experiments were made at the same time in the absence or pre¬ 
sence of calcium carbonate. Each treatment was in duplicate. 

The results obtained show that under favourable conditions, on a soil 
low in potassium, an application of greensand alone increases the yield of 
barley. Ou the same soil, in the absence of calcium carbonate the addi¬ 
tion of the mixture greensand + sulphur + manure, and the application of 
compost greatly injured the crops, whereas in the presence of calcium car¬ 
bonate excellent results were given. 

The author also found that when the compost was applied, large quan¬ 
tities of free acids were liberated in the soil; observations made to determine 
the water soluble acidity of the compost also indicated the presence of large 
amounts of soluble iron and aluminium salts. It is to these salts that 
the author attributes the reduction in yield, produced by the mixture and 

(1) See R. March 1921* No. 257. (Ed.) 

(2) Jouyn. Assoc, of Offic , Agr. Chemists , IV, 375, 1921. (Ed.) 
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compost when there is not sufficient lime to convert them into a form 
that is not injurious to plant life. This is in agreement with the work 
of other investigators. 

To sum up ; the author has proved by his experiments that the potas¬ 
sium contained in a greensand-sulphur-manure compost (in the presence of 
sufficient lime) has practically the same availability as an equivalent 
amount supplied in the form of potassium sulphate. M. 

1149 - The Nitrogen Industry in Germany. —1 Mtjraqur, h. (Chef de service des experts 
chimistes k la Commission militaire interalliee de Controle en Allemagne), I/azote en 
Allemagne avant, pendant et aprcs la Guerre, in Chimze et Industrie Vol. VIII, No. i, 
pp 169-175, figs. 5 Paris, July 1922. — II. Matignon, C., 1 / Indus trie des matieres 
azotees en Allemagne, %bidem> pp. 176-184 (1). 

I. — The total amount of nitrogenous substances used in Germany 
before the War was over 240 000 tons ; of these, 200 000 tons were employed 
for agricultural purposes, which (taking the cultivated area as 35 million 
hectares), means at the rate of 6 kg. of nitrogen per hectare. This includes 
only mineral nitrogen, not the nitrogen supplied by organic fertilisers. 

As regards nitrates, Germany was entirely dependent on importation 
before the War. She imported annually from Chile 800000 tons ofsalpetre 
containing on an average 15 % of nitrogen, that is to say, 120 000 tons 
of nitrogen, while she obtained from Norway 2 400 to 10 000 tons of synthet¬ 
ic nitrate. On the other hand, the gas industry annually produced 550 000 
tons of ammonium sulphate which is equivalent to no 000 tons of nitrogen. 
The cyanamide output is difficult to estimate ; it appears that the maximum 
production was 40 000 tons with 8 000 tons of nitrogen. Finally, by the 
Haber-Bosch process, 2 017 tons of synthetic ammonia were made, which 
represents 1661 tons of nitrogen. 

The total nitrogen consumption during the War has been reckoned at 
940 000 tons, of which 514 000 tons were applied to military uses, and 
426 000 tons employed for agricultural purposes. Thus less than 50 % 
was used for agriculture than in times of peace, and the crops were consid¬ 
erably reduced. When the war began, Germany possessed the follow¬ 
ing nitrogen reserves: 6 000 tons under the form of Chile saltpetre, 
20 000 tons under the form of, Norwegian saltpetre and of cyanamide, and 
20 000 tons under the form of ammonium sulphate. In March 1915, 
these reserves were exhausted but 5 000 tons, taken chiefly from Antwerp, 
supplied the explosives factories until May 15, the date when the great fac¬ 
tories of synthetic nitric acid belonging to the B. A. S. F. at Oppau and 
Merserburg were in full work. 

During the War, Germany imported 8000 tons of nitrogen from Norway; 
the coke and gas industries supplied 400 000 tons, whereas in pre-War 
times, their annual output was only 60 000 tons; the cyanamide factories 
produced 168071 tons, and the synthetic ammonium factories 240436 
tons. At first, the factories of synthetic ammonia were only able to supply 
a very dilute acid which had to be converted into nitrate before a concen- 


(x) See R. Oct. 1922, No. 1028. {Ed.) 
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trated acid could be obtained. From these nitrate's and the nitrate reserves 
182 200 tons of nitrogen were obtained under the form of nitric acid. 
Subsequently, by directly concentrating the dilute nitric-acid, 35 860 
tons of nitrogen were obtained. 

Since the War, owing to the fall of the mark, Germany has tried to 
dispense with imported food stuffs and forages, which before the War 
had reached the value of 3 million marks, trusting to intensive agricultural 
production to provide the necessary supply. By the Treaty of Versailles, 
she lost 5 million hectares of arable land, but the reclaiming of new land 
will soon bring up the cultivated area to the pre-War figure, viz. 35 million 
hectares. The nitrogen consumption has already exceeded the 200 000 tons 
used annually during the period preceding the War, and will soon rise to 
500 000 tons. The demand now exceeds the supply which has decreased 
owing to the Oppau disaster and the shutting down of the Knapsack and 
Walshut factories. A vigorous and successful campaign has been started 
to induce farmers to use more nitrogenous fertilisers. 

As a result of all these changes, the amount of Chile nitrate imported 
at present is almost negligible, hardly reaching 31 000 tons. The gas and 
coke industries now suply no 000 tons of nitrogen as they did before the 
War; the cyanamide factories could furnish 500 000 tons, representing 100 000 
tons of nitrogen. The nitrogen output of the B. A. S. F. will be 300 000 
tons, which at 30 marks the kg., represents the value of 9 thousand million 
marks. The amount of nitric acid made by the electric-arc process is the 
same as before the War, viz., 1272 tons annually. 

Factories making nitric acid by ammonium synthesis can produce 
in 456 tons of nitrogen, while the nitrogen output of those which obtain 
it by the concentration of the dilute acid may be 1338 tons. 

Before the War, Chile was the country that produced most nitrogen, 
392 000 tons; Germany followed with 122 000 tons, after which came Eng- 
gland, 88 000 tons ; the United States 35 000 tons ; France, 16 500 tons ; 
Austria-Hungary 10 500 tons; Belgium 9 800 tons, and Norway 9 600 tons. 

At the present time, Germany ranks first with 500 000 tons of nitrogen, 
which is nearly the total pre-War output of the seven great nitrogen-pro¬ 
ducing countries. This must not however be regarded as her maximum 
production, for schemes are under consideration for the construction of 
other large factories for the manufacture of cyanamide at Pisteritz, and the 
utilisation of the waterfalls in Bavaria. 

II. — Even before the War, Germany was the country that consumed 
the greatest amount of nitrogen, 218 250 tons. Next followed the United 
States, 146 000 tons ; France 68 000 tons ; England 43 000 tons, and 
Belgium 35 000 tons. 

During the last 20 years, Germany has succeeded in increasing by 
60 % the returns from her land which although inferior to that of France is 
much more highly productive. Germany uses for every hectare of land 
fit fox cultivation 8 kg. of nitrogen, France uses 3, England 6.25 and 
Belgium 17.04. 

In the German agricultural programme it is estimated that the annual 

[ 1149 ] 



manures and manuring 


1321 


consumption of nitrogen this year will reach 500 000 tons. Over a thou¬ 
sand million marks have been expended by Germany in building new 
factories, but without them in 1921 alone she would have been obliged to 
import 23.0 000 tons of nitrate from Chile, which means an outlay of 400 
million gold-marks, or 27 thousand millions of paper-marks. 

The seven societies engaged in the development of the Haber-Bosch 
process, which form the Chemical Industry Consortium, possess a total 
capital of 1762 millions, to which must be added compulsory obligations 
amounting to 153 millions. Before the end of 1922, their annual output 
will be 300 000 tons of nitrogen. 

In addition to the old fertilisers, the “ Badische ” has put on the market 
several new compounds : ammonium hydro chlorate, ammonium nitro- 
sulphate, ammonium potassic nitrate. 

Germany is not satisfied with having been freed from the necessity of 
importing nitrate but also intends soon to export it, and to enter into com¬ 
petition with Chile on all the markets. Further, she has acquired the means 
of producing in future hitherto undreamt of quantities of explosives, an 
amount eight times larger than France could ever manufacture. 

A. de B. 

1150 - The Transformation of Ammonia into Urea.— matignon, c , and fresacques m . 

in Comptesiendus hebdomadaires des seances de VAcademic des Sciences , Vol. XIV, No. 7 

PP- 435 - 457 - Paris, Februaiy 1922. 

The authors give a report of their studies on the transformation of 
ammonium carbonate into urea, a process by which in 4 hours 1 % of am¬ 
monia was obtained at 130° C, 6 % at 135 0 C, and 41 % at 145 0 C. As the 
reaction is a dehydration process, an attempt to accelerate it was made by 
the use of catalysts that proved most effective at low temperatures, but 
were useless at 150° C. The urea thus obtained is very pure and melts at 
133 0 C. It can be separated from the carbonate and other salts present by 
evaporation in a water-bath; the operation is quantitative. 

The results of the authors’ studies have enabled them to devise a sys¬ 
tematic method for the industrial manufacture of urea, a highly concentrat¬ 
ed nitrogenous fertiliser. A de B. 

1151 - The Decomposition of Ammonium Nitrate by Heat. — Saunders, h. e., in 

Journal of the Chemical Society , Vols. CXXI and CXXII, No. 714, PP- 698-711. Eotidon, 

April 1922. 

This experiment was undertaken with the object of obtaining further 
information regarding the manner in which ammonium nitrate decomposes 
when heated. The three points the author proposed to elucidate were : 
the nature of the decomposition of pure ammonium nitrate at moderate 
temperatures — the modifications in this decomposition in the presence 
of small quantities of the impurities commonly occurring in commercial 
nitrogen — the nature of the explosive decomposition. 

The first part of these experiments was directed to the decomposition 
of specially purified ammonium nitrate dried at ioo° C. 

A very ingenious apparatus was used by the author which enabled him 
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to follow accurately the decomposition of ammonium nitrate at different 
temperatures and to collect the gaseous and liquid products of the process. 
He found that pure dry ammonium nitrate decomposes only slowly at 200° 
C. The nitrate first melts at 169° C, then separates into nitric acid and 
ammonia; it then begins to evolve a gas containing 98 % of nitrous oxide. 
Free nitrogen, nitrogen peroxide, and nitric oxide are always present. The 
amount of free nitrogen is nearly 2 % up to 260° C and considerably more 
at higher temperatures. The average amount of nitrogen peroxide and 
nitiic oxide between 220 0 C and 260° C was 0.001 % of each. 

- The liquid products of the reaction contained nitric and nitrous acids. 

In another series of experiments, the author studied the influence ex¬ 
ercised upon the decomposition of commercial ammonium nitrate, heated 
to a moderate temperature, by the impurities usually present in this nitrate. 
The commonest of these impurities are the chlorides of ammonium and 
sodium, the sulphates of ammonium and sodium nitrate. 

In order to study the modifying influences of these substances, pure 
nitrate and mixtures of each of the salts (specially purified by recrystalli¬ 
sation) were made. Various proportions of these salts were introduced, but 
the amount never exceeded the percentage found in the commercial 
product. 

In the first place, a series of mixtures were made containing quantities 
'of ammonium or sodium chloride ranging from 0.1 to 2 %. It is difficult 
to state definitely the temperature at which decomposition takes place; 
the process is always accompanied at the beginning with a remarkable rise 
in the temperature. When any mixture is raised to a particular tem¬ 
perature, there is first a passive period varying in length from a few minutes 
to one hour and a half. How long it lasts depends upon the amount 
of impurities present, on the temperature, and possibly on the presence of 
free nitric acid (VErEY, Chemical News, 1883, XII, 299). Thenanew reaction 
sets in, and chlorine is evolved and is always present in the gas formed. The 
composition of the gas produced at the beginning of the decomposition of 
mixtures of nitrate and chlorides is very different from that of the gas 
evolved in the normal decomposition of pure ammonium nitrate, for in 
some cases, the nitrous oxide falls 50 %, while the percentage of nitrogen 
increases. During the first decomposition period, there is a rise in the 
temperature of the mixture (20°-8o° C), till it has attained a maximum, after 
which it again falls. The composition of the gas remains constant during 
the first period for any particular mixture, but as soon as the temperature 
begins to fall (most of the chloride having decomposed) it gradually approx¬ 
imates to that of the gas evolved at the same temperature during the de¬ 
composition of pure nitrate. 

Nitric acid is always present, as well as hydrochloric acid, in the water 
condensed during the decomposition. The action of the chlorides of am¬ 
monium and sodium is ven similar, but that oi~ ammonium chloride is 
more marked. 

Ammonium sulphate added to the nitrate in the proportions of 1 and 
2 % does not produce any special modifications in the decomposition pro- 
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cess. The gas evolved sometimes however contains a trace of ammonia. 
A 1 % mixture of sodium sulphate does not influence the decomposition 
reaction between 220 0 C and 250° C. 

Mixtures with 1 and 2 % of sodium nitrate are without character¬ 
istic action. 

In a third series of experiments, the author studied the explosive de¬ 
composition of ammonium nitrate. A suitable apparatus was selected 
and tested for the maintenance of a vacuum. The decomposition products 
were carefully collected and analysed. 

It was found that the decomposition by explosion of ammonium nitrate 
— even at the lowest temperature at which an explosion will occur — is very 
different from normal decomposition. The amount of nitrous oxide is 
greatly diminished, and the gas contains nitrogen peroxide, nitric oxide 
and nitrogen in the approximate ratio 2:4: 5. 

The explosion is accompanied by a yellow flame not unlike that of 
ammonia burning in oxygen. 

The results of the author’s three sets of experiments may be summaris 
ed as follows : pure ammonium nitrate decomposes into nitrous oxide and 
water to the extent of 98 % between 210° C and 260° C. At some 
point near 300° C other oxides of nitrogen are evolved, the action proceeding 
explosively. At the moment of the explosion, the pure nitrate decomposes 
in a totally different manner, giving nitrogen peroxide, nitric oxide and 
nitrogen in the ratio 2 : 4:5. 

Among the products of normal decomposition, nitrogen is always 
present, in the proportion of about 2 % up to 260° C ; immediately after 
explosion, the percentage of nitrogen is 46. 

As regards the ordinary impurities occurring in ammonium nitrate, the 
experiments showed that small quantities of sodium sulphate and sodium 
nitrate do not influence normal decomposition. 

On the other hand, small quantities of the chlorides have a remarkable 
effect. Their action is of a catalytic character and the decomposition pro¬ 
cess is modified by even 0.01 % of chloride of sodium, or of ammonium. 

In the presence of chlorides, there is always chlorine in the gases 
evolved, the amount depending on the quantity of the chloride and on the 
temperature. There may be from 30 to 50 % of nitrogen in these gases. 

The liquid products of the reaction always contain hydrochloric acid 
as well as nitric acid. 1 ,. M. 

1152 - Borax (1) in Fertilisers and its Effect on Potato Growth and Yield. — Brown, 
B.E. (Biochemist, Office of Soil-Fertility Investigations, Bureau of Plant Industry, 
U. S. Department of Agriculture), in U. S. Department of Apiculture, Bulletin No, 998, 
iigs. 10, bibliography ot 9 works. Washington, D. C., July 1922. 

Injury to field crops through the use of fertilisers containing borax 
was first observed by Conner, in Indiana, in 1917. Many serious cases 
of borax injury were reported in 1919, when ample proof of the poisonous 


(1) See R. Jan. 1919, No. 25. (Ed.) 
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action of this compound was given. In 1920, a series of well-controlled 
field tests were conducted on four different types of soil bearing crops of 
potatoes, maize, peas and cotton respectively. 

The author gives an account of the results obtained in Maine on loam ; 
the borax was applied at the rate of 1 to 400 pounds per acre and there 
were 12 experiment plots. The fertilisers containing borax were ap¬ 
plied differently in the three sections : in section 1, they were applied in 
the furrow 6 days before planting ; in section 2, they were applied in the 
furrow at the time of planting ; in section 3, they were sown broadcast 
and well raked into the soil before planting. 

After one month, the number of plants in the control plots was 343 ; 
these plots had received 1 ton fertiliser per acre but no borax. The plot 
that had received 10 lb. of borax per acre had 284 plants. The 20 lb. 
application showed 205 plants ; the 50 lb. application 116 ; the 100 lb. 
application 38 ; the 200 lb. 18 and the 400 lb. application only 12 plants. 
At the end of the second month, the author inspected the sections and found 
great differences in them. The section which had been treated in the 
usual manner by applying the fertiliser in the furrow immediately before 
planting was the most seriously affected, while that in which the fertiliser- 
borax mixture was introduced into the furrow some time before planting 
had suffered least. As the quantity of borax increased the toxic effects 
progressively increased also. In section 2 the injury was apparently 
produced with 3 or 4 lb. per acre and certainly with 5 lb. ; the injury 
with 10 lb., or more, was very noticeable. During the investigational 
-survey in Maine in 1919, the amount of anhydrous borax found in com¬ 
mercial fertilisers ranged from 0.73 to 2.3 %. In view of the fact that 
2000 lb. represents the usual quantity of fertiliser applied per acre, it is 
clear that the amount of borax applied varied from 14.6 to 46 lb. per acre. 
The type of field injury shown in 1910 was similar to that found in the 20, 
30 and 50 lb. applications in the borax experiment. 

Some of the injurious effects noted in both seasons were as follows : 
failure of seed to germinate, dying back of underground shoots, bleaching 
of foliage, or in less serious cases, marginal yellowing of leaflets, reduction 
in yield. Yield when 50 lb. of borax were applied per acre, was decreased 
55 % the second section and 40 % in the first and third sections. 

A. de B. 


1153 ~ Chill’s Sulphur Supply. — Hofficer, H. G. in Engineering and Mining Journal 
Press, Vot. CXIII, No. 23, pp. 995-iooo, figs. 8. New York, June 1, 1022. 

The sulphur deposits of Chili (1) are little known, as the working 
of these vast beds has been hindered by their altitude and the lack of proper 
transport facilities. Under good management these mines on the Pacific 
Coast could compete with the sulphur mines of Texas, as they are of great 
value owing to the great extent of the beds. 


(1) See R. Mar. 1920, No. 303. (Ed.) 
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The statistics of the sulphur industry are as follows 


Year 

Production 

Exports 

Imports 

Consumption 







t. 

t. 

t. 

t. 

1909. 

4 507 

193 

none 

4 700 

1910. 

3 822 

1 400 

» 

5 224 

1911 . 

4 457 

4013 

» 

8 464 

1912. . . 

4 431 

4 451 


8 552 

1913. 

6 647 

I 961 

» 

8 608 

1914 . 

10 00 8 

526 

» 

10 534 

1915. 

9 769 

7l 1 


10 450 

1916. 

14 879 

I 080 

» 

15 959 

1917. * • • 

15 942 

47 

2 555 

15 43 4 

1918. ... 19 557 

The exportation statistics are 

none 

given below : 
1917 

6 406 

13 I 5 i 

1918 


t. 

value 

t. 

value 

Country 

in dollars 

in dollars 

Argentina . • 

. . . 1 976 

106 720 

3 025 

241 500 

Bolivia . . - 

4i 

2 224 

5i 

3 670 

Brazil . . 

1 227 

66 276 

2 573 

157 300 . 

Uruguay - - . - 

248 

13 371 

260 

23 000 

Totals 

3 492 

288 591 

6 211 

425 470 


The sulphur deposits are all of volcanic origin and are situated at an 
altitude of 4000 to 6000 metres ; the beds are often 7 to 10 m. in thickness, 
95 % of which is sulphur. The working and refining methods are still very 
primitive and the climatic conditions render working extremely dif¬ 
ficult. 

The reserves of the sulphur mines are estimated approximately at 
5 530 000 t. with an average sulphur content of 60 %. After the gradual, 
but inevitable exhaustion of the sulphur deposits of Sicily and Japan, there 
will be only two large sources of this mineral, so far as is known at present, 
these being the sulphur mines of Mexico and of the Chilian Andes, The 
exploitation on a large scale of these mines is merely a matter of time. 

A. de B. 


1154 - Accidental Flora imported in Wool and the Question of its Acclimatization 

in Germany (1). — Schencrenaum, R., in Mitteilumen, der deutschen Landw:rtschafts - 
Gesellschaft, Yeai XXXVII, No. 38, pp. 572-573. Berlin, Sept. 23, 1922, 

The accidental flora of Dohren {near Hanover), where there is a large 
establishment for washing wool, has been several times the object #of re~ 
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(1) Two papers on this subject have been published by the Hannoversche Land und 
Forstwirtschaftliche Zettnns, the first (No. 1, p. 16, Jan. 6,1922) by the writer, written on the 
invitation, addressed to him, as a specialist in adventitious plants of the Haiiover Chamber 
of Agriculture ■ the second (No. iS, p, 282, May 6, 1922} by M. L- 'Wittmack. {Author's 
note). 
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search and study since 1889. It has been ascertained that the accidental 
species, which have certainly been introduced in foreign wool, number 
several hundreds, and every year fresh kinds are observed. The question 
arises as to which of these species are really acclimatized in the country : 
it may be said that none have been able to survive for long. Thus, accord¬ 
ing to Prof. Ascherson, Xanthium spinosum , a native of South America 
and now spread all over America, in the Mediterranean cotmtries, Central 
Europe, Western Asia, South Africa and Australia, have been considered 
as acclimatized at Dohren ; but the writer has pointed out the contrary. 
During the war the importation of foreign wool was suspended and Xan¬ 
thium disappeared almost completely, to reappear when importation was 
renewed. It is beyond all doubt that the climate of their new home does 
not suit these plants and that the insects for cross-fertilizing them are not 
found there. A few fructify well but do not produce seed capable of 
germinating. That in spite of this- certain species such as X . spinosum , 
Medicago ’ arabica and M. hispida Gaertn. (= M. denticulata Willd.) 
appear every year in very large quantities must be attributed to the im¬ 
portation In the wool of fresh'seed capable of germinating. 

Some species of Medicago have been observed at Dohren since 1889 : — 
M. hispida with the varieties macracantha , confinis and apiculata ; M. 
arabica , M. laciniata from southern countries in the Mediterranean basin, 
M. ciliaris, native of Mediterranean countries, and M. minima. 

HeinTzE ( Hann. Land und Forstw. Zeitung, No. 9, March 3, 1922), 
has drawn attention to the fact that fruits of M. denticulata and of M. 
arabica were found, in 1921, in the wool of several German flocks. But 
the writer is in agreement with M. Wittmack on the subject and does not 
think that there is any fear that these species will be propagated in Ger¬ 
many ; the same is true for the varieties of M. hispida , for M. laciniata and 
M. ciliaris . Regarding M. minima , the writer was doubtful in 1912 whether 
it was able to acclimatize itself, and in fact it has not done so up to the 
present: it grows only in places which it reaches with the refuse from wool 
washing, along the railway lines or in the fields where this refuse is used 
as manure. German breeders have nothing to fear from M. minima. 

The seeds separated from the wool by washing cannot be successfully 
sown ; their germinative power is very limited ; if sheep were sent to graze 
in pastures sown with these seeds the fruits would attach themselves 
to the wool and would decrease its value. The writer thinks that the few 
seeds of Medicago found by the wool washing establishment at Dohren 
in German wool are seeds of exotic species mixed with seeds of inferior 
quality. E. D. 

1155 - Study on the Pollen Of Fruit Trees. — Caseixa, D. (Cattedra di Arboiicoltura della 
R. Scuola Sup. di Agricoltura in Portici),'pp. 24, 4 pi., bibliography o£ 46 publications, 
Cosens'a, 1922. 

In fruit trees imperfect setting of the flowers is due to numerous causes. 
The writer has undertaken its study, selecting among anemophilous trees 
the vine and the mulberry and among entomophilous trees the Rosacea* 
such as the apple, pear, peach, apricot, almond and plum. 
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The writer refers to and confirms certain opinions already maintained 
and adds some personal observations. Firstly he examines the influence 
of meteorological conditions. A light wind helps pollinization because it 
trasports the pollen of anemophilous plants without scattering. Moreover, 
by favouring evaporation, it accelerates dehiscence ; finally by shaking 
the flowers it facilitates the opening of the anther. On the other hand a 
strong wind scatters the pollen and blows away the insects which assist in 
pollinization; it may also break off the flowers and break the branches. 
Hail has a similar injurious effect. Rain washes away the pollen and makes 
it burst and germinate prematurely in the anthers; it causes browning and 
necrosis of the stigma ; makes transport of the pollen by wind impossible ; 
washes away the sugary excretions which attract insects, keeps the insects 
away and prevents them from feeding on the flowers. In the vine during 
rain, the hood adheres to the stigma and obstructs the anther; in the Ro- 
sacese the stamens adhere to the style ; if the stamens are longer than the 
style, the stigma remains immersed in the water and comes off; if, later, 
the water evaporates, the stamens regain their normal position and the 
anthers dehisce, but meanwhile the germinative power of the grains of 
pollen which have burst or germinated has diminished. Mist is just as 
injurious as rain ; its moisture causes partial bursting and premature 
germination of the pollen and necrosis of the stigma; pollinization is specially 
hindered by a thick mist, which deposits a film of water and sometimes 
small drops. Tight and solar heat accelerate all vital functions and con¬ 
sequently pollinization ; moreover they have an indirect action inasmuch 
as they cause the secretion of nectar and the production of colours and 
scents which attract insects ; they also stimulate the insects themselves. 
A high temperature accelerates the germination, the bursting of the pollen 
grains and the elongation of the pollen tubes. On the other hand, low tem¬ 
peratures retard the dehiscence of the anthers, hinder the germination of 
the pollen and prolong the duration of the elongation of the pollen tube. 

The writer has made numerous observations on pollen and ascertained 
that not only does the pollen vary in different species but also in certain 
cases in different varieties and that, in certain varieties of fruit trees, the 
pollen from the same anther has various forms and dimensions and a 
different percentage of grains which contain no protoplasmic substance. 

The writer undertook numerous tests on the germination of pollen. 
With this object he tried to use little drops of liquid taken from the stigma 
of the almond and difficult to collect, as well as the juice of the plum, pure 
water, moist air, etc. He found that the best was a solution of saccharose 
in the proportion of 10 % (apple), 15 % (pear), 20 % (almond). He often 
found abnormal teratologic forms of which he gives a description. The 
pollen grains of the vine always emit a bubble which persists at the inser¬ 
tion of the pollen tube and keeps it inflated. 

The writer has studied germinative power in various conditions. It 
remained constant for each variety of fruit tree. Pollen from diseased 
plants was relatively more sterile. The influence of temperature was great¬ 
er : the optimum temperature was 15 0 C for the almond, 20° C for the vine. 
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Fungicidal and insecticidal preparations were almost all decidedly injurious. 
The writer also tested the effect of these preparations on the setting of 
vine-flowers: he painted them on the stigmas with a brush. All the prepa¬ 
rations were injurious. Sulphur, to which some persons attribute a bene¬ 
ficial action on setting, was also injurious, and it is probable that the bene¬ 
ficial action attributed to the sulphur is due to the dissemination of the pol¬ 
len helped by the movement of the air and of the cluster at the time of 
applying the sulphur. Water proved injurious; it intensified the harmful 
effects of the fungicides and insecticides on the germinative power. The 
use of such substances should be regulated so as to obtain the advantages 
which are desired from them, without injury to production. If. V. 

1156 - Characteristic Proteins in Maize. — Showa&tbr, m. e., and Carr, r. h. (Di¬ 
vision of Agricultura' Chemistry of Purdue University) in The Journal of the American 
Chemica Socket,, Vol. XLIV, No. 9, pp. 3019-2023 Easton, Pa., Sept. 1922. 

The writer gives an account of some experiments undertaken on the 
subject of the content in varions proteins and in mono—and diamino— 
acids of maize. Comparing the species of maize with a high nitrogen con¬ 
tent with those with a low content, they found, in the former, a much 
greater quantity of proteins, in the form of zein and globulin, which were 
formed at the expense of the amides, as well as albumen and glutein. Most 
of the globulin is found in the embryo which, in species with high nitrogen 
content, forms 15 % of the grain, and in “ horse tooth 7> maize n %. 
Zein is the protein which varies most in quantity, from 50.28 % in the 
former to 31.85 % in the other species. The protein of maize roasted over 
the fire for food (pop-corn) contains 57.24 %. Apparently the total ni¬ 
trogen content determines the proportion of the different proteins. 

The diamino-acids, in the species with high nitrogen content, show a 
percentage of total nitrogen double that of the other species. A. de B. 

1157 - The Part played by Respiration in the Decrease of Carbo-hydrates in Leaves 
during the Autumn Colour Change. — Combes, r , and kohxer, ix, m Compte$ ten- 
dus des seances de VAcademic de 9 Sciences , Vol. 175, No. 9, pp. fo 6 -/fOQ. Paris, Aug. 28 
1922. 

SaChs holds the view that while leaves are turning yellow in autumn 
numerous useful substances migrate to the permanent organs of the plant. 
Hence at the time of their fall leaves are reduced to a skeleton of worthless 
matter. Wehner showed the weakness of this hypothesis and pointed 
out that the centesimal decrease of some substances contained in the leaves 
could be attributed to washing by rain. Tucker and Tollens recognised 
that this actually took place for mineral matter, and MichEL-Durand 
found the same to be the case for hydrocarbonates. 

The hydrocarbonate content may also decrease under the action of 
respiration, which continues in the leaves until the death of the tissues, 
while the chlorophyllian function disappears gradually and consequently 
is no longer able to make good the losses. 

The writers have proved that this supposition is justified by practical 
experiments on the leaves of Fagus sylvatica and Aesculus Hiftpocastanum 
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plucked when they began to turn yellow, and on the leaves of Ampelopsis 
hederacea when beginning to turn red. 

The leaves were placed under an earthenware bell with the ends of 
their petioles immersed in water. This closed medium was traversed by 
a current of air from which carbonic acid gas had been, removed ; the car¬ 
bonic acid gas emitted by the leaves was fixed in a solution of barytes. 
At the end of 144 hours the total amount of carbonic acid gas liberated was 
respectively 41 mg., 33.1 mg., and 58 mg. per gm. of leaves; this would cor¬ 
respond to 27.8 mg., 22.4 mg. and 39.4 mg. of carbohydrates in C 6 H 12 0 6 : 
there is therefore a perceptible consumption of carbohydrates, due to res¬ 
piration, in leaves ready to fall. This consumption increases according as 
the chlorophyll capable of restoring the loss disappears; it reaches a maxi¬ 
mum, after which it decreases owing to the gradual death of the tissues. 

Several causes bring about the decrease of weight in the leaves when 
changing colour before falling; so far as carbohydrates are concerned, these 
experiments show that, besides migration towards the stem, and washing 
caused by rain, there is the further factor of consumption due to respiration. 

L. V. 

1158 - Non-Symbiotic Germination of Orchid Seeds. — kxudson, l., in Botanical Ga - 
zetie, Vol. LXXIII, No. i, pp. 1-25. Chicago, Jan. 1922. 

The writer confirms absolutely the results obtained by L. Bernard 
on the non-symbiotic germination of orchid seeds ( Laelia , Cattleya etc.). 
In slightly concentrated liquids, these seeds germinate only when the sym¬ 
biotic fungus is present; on the other hand in sufficiently concentrated 
media, sterilized seeds grow also in a non-symbiotic manner. The writer 
could not bring the sterilized seeds to germinate in dilute nutritive solutions, 
such as those of Pfeiffer ; but in the same media, to which glucose or fruc¬ 
tose had been added, the proportion of germinated seeds was greater when 
the solution was most concentrated. Fructose is more favourable to germ¬ 
ination of the seeds than glucose, which generally caused the development 
of small chlorotic plants. Much starch is accumulated in the young plants. 
The addition of extracts of potato and beet or of yeast, to the sugary media, 
was favourable to germination and the same is true for the addition of va¬ 
rious micro-organisms, such as Bacillus radicicola or an Actinomycete. The 
writer thinks that the symbiotic fungus exerts an action similar to that of 
sugars, inasmuch as it converts starch into sugar or digests other organ¬ 
ic matter ; he rejects the hypothesis of Bernard according to which the 
fungus causes germination by increasing the concentration of the intraceb 
lular fluid. L. V. 

1159 - Variation in the Manganese Content of Leaves according to their Age fi). — 
Bertrjend, G., and Rosenblatt, M., in CcmHes rsndus hebdomadalres des Stances de 
VAoademie des Sciences, 1st Half-year 1922, Vol. CLXXIV, No. 7, pp. 491-943. Paris, 
Feb. 13, 1922. 

The writers carefully examined the variations in the manganese con¬ 
tent of leaves according to their age. They determined it in leaves taken 


{1} See R . Nov. 1921, No* 1097, May-June 1922, No. 549. {Ed.) 
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simultaneously from a series of plants from the youngest to the oldest. 
They then repeated this determination for various different species. 

Comparing the results obtained with the green and dry matter in the 
leaves, the plants examined are divided into 4 groups : — 

a) That in which the proportion of manganese is greater at the be¬ 
ginning of the growth of the^ leaf; it then decreases slowly until growth 
is complete, when it again increases slightly, e. g. beet; 

b) that in which the proportion decreases, as in a), but the final 
increase is rapid and may be so considerable that the old leaves contain 
more manganese than the young, e. g. holly-hock, cytisus, box, yew; 

c) that in which the proportion increases rapidly at first, so that it 
is greater in leaves which are still young, and then decreases until it falls 
below that of the leaves of the previous groups, e. g. spindle-tree and elder, 
or nearly approximates to it, e. g. lilac, seringa, and privet; . 

d) that in which the proportion constantly increases, e. g. clematis 
and Judas tree. 

This classification is not absolute as certain plants come under one 
group or another according as the manganese is considered proportionally 
to the green or the dry. matter. 

Analyses of the ash give similar results to those of the leaves ; but the 
variations are not always parallel in the two cases, apparently because 
the phenomena of absorption and migration are not quantitatively equal 
for all mineral substances. 

The manganese content has therefore, in a varied degree, a maximum 
at first, a decrease and a final increase ; it remains to be determined to 
what extent this variation is in relationship with the biological func¬ 
tions of the plant. A. de B. 

1160 - The R 61 e of Chemistry in the Improvement of Plants. — G. de Vilmorin, in 

Chimie et Industrie , Vol. 7, No. 5 pp. S64-869. Paris, May 1922. 

The writer refers to the chemical methods used in the study of hered¬ 
itary factors and for the selection of individuals possessing the desired char¬ 
acters and made use of in the Verrieres laboratory. He deals with the 
following plants Sugar-beet, mangold, Jerusalem-artichoke, chicory, 
wheat, potato and plants containing alkaloids. 

Sugar-beet. — The writer describes the method of cold aqueous diges¬ 
tion, the principles of which were laid down by Lotus de Vrr ,morin as early 
as 1850 and practised by him in his laboratory at Verrieres. With new 
and improved apparatus it is possible to make 1000 analyses per day. 
With this method beets containing invert sugar which are undesirable in 
sugar refineries can be eliminated. 

It is only after careful verification on several generations that the seed 
is multiplied. 

Mangolds . — These are analysed quantitatively by the preceding meth¬ 
od as soon as they are pulled at the time when they contain a minimum 
of invert sugar ; then the dry matter, which in a given variety is approx¬ 
imately proportional to the total sugar content,, is determined. 
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Jerusaiem-arti choke. — Here tlie inulin is determined; for this it is 
transformed into reducing sugars with a dilute solution of sulpho-salicylic 
acid. 

Chicory . — The dry matter especially is analysed, since chicory is 
mainly used for torrefaction. Tests are made to discover the inulin con¬ 
tent, for it is possible that this plant may in future be used for the extraction 
of levulose. 

Wheat. — The bread-making value is mainly considered : the following 
are determined:— 1) the dry gluten content; 2) the hydration capacity 
of the gluten, by means of the formula 

moist gluten 

-f-r- X 100. 

dry gluten 

Potato. — The fecula is determined by transforming it into soluble 
starch with picric acid; it is then determined by the saccharometer. 

Plants containing alkaloids. — The use of the colorimeter is fully indi¬ 
cated, but very noticeable reactions in the case of pure salts are not so clear 
in mixtures. It is quite evident that the analysis must be made for each 
plant so as to eliminate those that are defective, but as the plants have to 
be replanted, methods which require a small amount of material only 
should be used. P. C. 

1161 - Development of mutilated Seeds of Maize. — Brown, e. b. (Agronomist, Corn seeds 

Investigations, Office of Cereal Investigations), in United Staid Department of Agriculture, 

Bulletin, No. ion, pp. 1-14, 3 pi. bibliography of 9 publications. Washington, D. C., 

Eeb. 23, 1922. 

After recalling the previous experiments of Sachs, van TiEGhEm, 
Beociszewski, Woeeny, Stinge, Deeassus, Dotard and Urbain, Ur- 
bain, AndronESCu, the writer gives an account of numerous experiments 
which he carried out on seeds of maize. In one series of these experiments, 
the embryo was left intact: the seed was decorticated, or else the endosperm 
was reduced by cutting the seed across near the wider end, richer in starch ; 
or the embryo itself was completely extracted ; the seeds were thus more 
or less deprived of reserve material. The experiments were made in the 
open field at four Experimental Stations and lasted 3 years. The results 
were uniform; the development of the plants was difficult and late, but 
they were not dwarfed ; the number of ears was not less than that in the 
control plots ; the seeds deprived of their spermoderm produced even a 
greater number of ears, hut these were lighter; on the whole, the yield of 
grain was less ; the loss was estimated at 5-7 hi. per ha. The decorticated 
seeds gave the smallest yield, not that their vitality was impaired but 
because they were more easily affected by surrounding conditions. The 
least difference was noticed in the seeds which had their starch content 
reduced by cutting one end off: in some cases there was no difference 
between plants from such seeds and the control plants. 

In another series of experiments, the embryo was cut: the seed being 
cut through longitudinally so as to divide it into two approximately equal 

[tieo-neij 


3 





iSmSUS — STARCH CROPS 


starch crops 


parts, eacli containing a portion of the radicle, tigella, gemmula, cotyledon 
and endosperm ; or else the seed was cut through transversely so as to se¬ 
parate the two ends, the smaller end containing the radicle, tigella, part of 
the cotyledon and of the gemmula and a small portion of the endosperm. 
These experiments were generally made in vitro, but several were also made 
in the open field. A great many of the mutilated seeds developed ; the 
entire embryo is not therefore indispensable for germination and develop¬ 
ment of seeds. A number of embryos which were cut longitudinally pro¬ 
duced relatively normal plants ; in one lot 45 plants were obtained from 38 
seeds and in another 55 plants from 33 seeds. The portions of seeds which 
contained the radicle and from which the gemmula had not been removed 
produced complete plants with the organs which had been cut through ; 
where the gemmula had been removed the plant did not reproduce. On 
the other hand plants grown from upper portions of seed containing part of 
the gemmula were unable to thrive. Weak plants were generally produced 
from portions of the embryo. The yield per plant was less than that of the 
control plant, but the total yield was greater in the case of plants grown 
from seeds cut through longitudinally ; the number of these plants was 
greater than that of the plants in the control plots. 

Some other experiments were made by removing the embryo and then 
replacing it in situ, 

Iy. V. 

1162 - Influence of the Weight of the Potato Set on the Crop. — Salaman, r. n., in 
The Journal of Airtcultvral Science, Vol. XXI, 2 0(1 Part, pp. 182-196, 4 figs. Iyontlon, 
Aprii 1922. 

Experiments carried out at Barley (Herts, England) with potatoes of 
the Barley Bounty variety grown on well-tilled vegetable mould, without 
farmyard manure but which had been manured with superphosphate + 
sulphate of ammonia + kainit. The results may be summed up as follows : 
— The total crop is directly proportional to the weight of the sets. The 
use, as sets, of tubers weighing less than 30 gm. gave a large return and a 
good proportion of marketable tubers (that is to say not too small), but 
such sets do not give the greatest yield. If the total weight of the sets, 
the proportion of good tubers and the total crop, are considered, the best 
sets are those of tubers weighing about 60 gm. each. Portions of tubers 
consisting of secondary tubers (that is to say grown on a larger tuber) 
about 60 gm. in weight gave much more abundant crops than any other kind 
of set; slightly smaller crops were obtained by using as sets whole tubers 
bearing secondary tubers; both also gave equally a large proportion of 
marketable tubers. There is an inverse relation between the size of the 
sets and the percentage of large tubers in the crop. A large production 
of secondary tubers and a large proportion of heavy tubers in the crop 
may be connected with want of maturity of the sets. There is no relation 
between the quantity of secondary tubers among the sets and the quantity 
of secondary tubers in the crop raised from such sets. 

F. D. 
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1163 - The Supposed Degeneration of the Potato. *— ducomet and riviere, in uuiicim 
da la Societe Natiomle d' Acclimatatlon, Year 69, No. 8, pp. 143-144. Paris, Aug. 1922. 

As his conclusion from a long study of “ leaf curl ” of the potato, 
M. Ducomet (Professor at the School of Grignon) declares himself opposed 
to the application, in all circumstances, of the universally common prac¬ 
tice of changing the seed. When the environment is favourable it would 
be better to select on the spot. 

On the subject of the supposed degeneration of the potato Ch. 
Riviere shares M. Ducomet s opinion. Dor over 25 years he has grown 
the same varieties in the Tura without having had to renew the seed. Up 
to the present he has only noticed in his crops pathological deterioration 
varying with the season and no physiological deterioration. 

However, by changing climate, especially by moving south, the potato 
becomes less productive and to get satisfactory yields the seed must be 
changed. But in this case there does not appear to be true degeneration 
in the exact sense of the word, as when this potato is planted further north, 
it immediately regains its normal character. 

A current practical example may be mentioned. The potato grown 
in Northern Africa as an eaily crop, even in a state of complete maturity, 
produces bad seed potatoes from the second year and can no longer be used 
after the third year; in consequence, seed potatoes have to be obtained 
each year from the North of France. The same is the case in the Canary 
Islands where seed potatoes are imported from England. F. D. 

1164 - Cultivation of Lucern in Sub-Tropical Semi-Arid Regions. — Ufhof, j. C. Th. 
in Der Tropenpilanzcv , Year 24, No. 11-12, pp. 169-173. Berlin, Nov.-Dee. 1921. 

Lucern is suitable for semi-arid regions; for this reason it is largely 
grown in the Southern States of North America and covers man} thousand 
of hectares in California, Arizona and New Mexico. By means of irri¬ 
gation six crops a year may be obtained ; without irrigation, the growth of 
lucern is impossible, as indeed is the case for most other crops. Lucern 
tolerates alkaline soils provided the content of salts in solution does not 
greatly exceed 0.6 %; it should however be noted that the young plants 
are much more sensitive than the full grown plants and that they are killed 
by 0.05 — 0.1 % of alkali; plenty of irrigation should therefore be given 
in alkaline soils immediately after sowing, so as to carry much of the salts 
into the lower layers, whence they will rise by capillarity, but the young 
plants will then be less sensitive. The lucern field should be level so that 
it may be uniformly irrigated and cleared of weeds. In semi-arid soils 
sowing should take place from September to Marr; if made later than May, 
irrigation is necessary for germination; but the very young lucern plants 
cannot break through the crust which is formed after irrigation, and it is 
therefore necessary to repeat irrigation again every 2 or 3 days, which would 
be impossible or impracticable. 

When sown in autumn lucern requires but very little attention during 
the winter ; if the winter rains are not sufficiently frequent, irrigation 2 or 
3 times a month is sufficient, taking care not to make tfie soil too moist, which 
would prevent the roots from growing down. During the hot season it is 


FORAGE CROPS 


[X!63*XX«4] 



1334 


FORAGE CROPS 


customary in Arizona to irrigate twice a week and to harrow between the 
rows to keep the soil in a better condition of moisture. The first mowing 
takes x>lace during the latter half of March, the last in November, some¬ 
times early in December. Generally lucern is made into hay for cattle. 

The writer carried out numerous investigations on lucerne at the 
Experimental Stations of the Arizona University, at Yuma, Phoenix and 
Tucson where the rainfall is only 60,190 and 340 mm. respectively and where 
humidity varies very much in the hot season, being 80-90 % from 5 to 6 
o'clock in the morning and 25-35 % about 2 p.m, 

I11 1910 lucern seed was obtained from foreign countries and from Ari¬ 
zona farms and experiments have continued since that time. It should be 
noted that the seeds ox commerce are all impure and often very heteroge¬ 
neous. To get pure seed the writer enveloped the flowers to protect them 
against insects, especially Bruscopha^us iunebrh the larvae of which prevent 
the development of seed. Self-fertilisation did not give such good results as 
artificial pollinisation, which is easily done by rolling the small flowers 
between the thumb and the foiefinger ; if several successive pollinisations 
have to be carried out the fingers should be washed with alcohol at 40° 
after each pollination. Pollinisation should be repeated every other day 
during the flowering period. The selected plants can also be propagated 
by cuttings ; these are made about April by cutting cleanly below a node 
and the cuttings are then planted in a nursery of coarse sand ; they are 
kept shaded and if it is su flicientlv moist and warm they take root read¬ 
ily; when they are well rooted the young plants are transplanted temporar¬ 
ily on to soil where the roots grow and the plants get accustomed to sun¬ 
shine ; shortly after, they are planted in the open field. 

The writer has compared numerous varieties of lucern with reference 
to several factors height and width of the plants, weight directly after 
mowing (ahont the flowering season) and after drying, respective weight 
of leaves and branches, transpiration (the moisture given off was absorbed by 
means of phosphoric acid) expressed absolutely and proportionally to the 
transpiration surface which was carefully measured with a planimeter, etc. 

The maximum yield obtained during several years of researches was 
given by the villous Peruvian lucern 39 a (21.25 kg. per ha.) ; closely fol¬ 
lowed by an Italian variety (20.90 kg.) and Peruvian 30° C (20.80 kg.). 
Penman lucern also gave the best results in other experimental fields, 
thus proving that it is most suitable for the climate. Not only does this 
variety give a higher yield but it begins to grow at a temperature of io° C, 
while most of the other varieties require a temperature of at least 13 0 C, 
but Peruvian lucern is not suitable for cold climates. In Arizona it is still 
but little grown (1200 ha. out of 74 000), its cultivation is however in¬ 
creasing. If. V. 


1165 - Experiments with Mangolds. — etndhard, 1 ?., in t uisskrift for Piantcavi , 

Vol. XXVIII, No. 2, pp, 276-285. Copenhagen, 1922. 

The writer describes experiments made with the object of comparing 
the yield and the dry matter content of mangold roots raised from seed of 
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the same variety grown in Denmark and in Germany and England. The 
results shows that in Denmark the seed produced large roots of good quality, 
while in the other countries it produced small badly formed roots ; apart 
from that no other influence of the different cultivations on the crop was 
noticed. The following are the results of 27 experiments made at Tystofte, 

Eynghy and Askov : — 

Crop in qs per ha. of seed sown:— 

I11 Denmark In other countries Diiference ± Average erior 
700.13 689.54 — 10.59 ± I - So 

Percentage of dry matter in the roots: — 

13.13 13.31 +0.18 ±0.034 

Experiments on the crop of mangolds grown from seed obtained from 
selected roots of average size, compared with that obtained from small 
unselected roots gave the following results : — 

Crop in qs. per ha., seed from:— 

Small unselected roots. Selected root® of average size Differences 

603 624 = 21 

Percentage of dry matter in the roots :— 

12.91% 12.75 % +016 

. A. de B. 

1166 - Brazilian textile Plants. — Fehlinger, H, in Dcr Tropenptlanzcr , Year24, textile 

Nos. 11-12, pp. 173-176. Berlin, Nov.-Dee. 1921. plants, etc. 

Brazilian statistics of external trade have shown that Brazil im¬ 
ports enormous quantities of textile material, especially jute and hemp, 
although its vast plains are suitable for the growth of these two plants. 

Moreover numerous native plants furnish good textile fibres'. Up to the 
present scarcely any attention has been paid to these crops as planters 
have been concerned with the growth of coffee and rubber; but at this time 
rubber has to meet strong competition from the Far East and all markets 
are over supplied with coffee ; in these circumstances it is possible that 
textile plants may be pushed. 

A number of native textile plants are already largely used by the In¬ 
dians and Creoles, some of which deserve attention. At present Brazil 
exports only a small quantity of fibre obtained from the hark of two palms : 

— Leopoldina piassaba Wall, and Attalea funifera Mart., known under the 
name of “ piassava The first of these palms grows in a region difficult 
of access, the valley of the Rio Negro, a northern affluent of the Amazon ; 
the fibre of this palm is more highly valued and the whole output is sent 
to the Manaos market. 

This palm is very abundant in the south of the State of Bahia and in 
the north of Espirito Santo, but it abounds also in other places and forms 
regular forests, even on very poor sandy soils. The bark is removed twice 
a year ; the yield is 2.5 kg.-5 kg. per tree. The fibres are about 2.5111.-5 
long; the longest are used for sail canvas and the thickest are cut and made 
into brooms, brushes, sandals, hats. 
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" Piteira ” Foureroya gigantea Vent, is one of the Aniaryllidacese 
characterised by leaves 3-4 m. long growing directly from the root, which 
furnish a fibre used by the natives for making shoes ; well prepared, this 
fibre might rival Manilla hemp. The Dutch had grown this plant with 
success and they tried to introduce it also into their Asiatic Colonies ; it 
is still grown at the present time on some farms. It is suited to all soils, 
even poor ones. Plants of 4-8 years old give the best fibre and some forty 
leaves a year can be taken from each plant when they begin to bend and 
before they turn yellow. • 

Three of the Malvaceae give an excellent fibre for bags. The most 
suitable is “ aramina 99 Urena Lobata L,., which is found in nearly all tropical 
countries ; it is from 1.5 m. to 2 m. high and is cut between the two flower¬ 
ings of February and July; the fibre, which forms about a quarter of its 
weight can be extracted by steeping in boiling water ; as the fibres extend 
into the branches, they' have a length of 2 to 3 m. The “ papoula of Sao 
Francisco ” grows wild in Central Brazil, but it has been brought under 
cultivation ; its fibre is better than that of Manilla jute. Several species of 
the genus Sida are very common in Brazil; they are small plants not 
exceeding 50 cm. in height but contain an excellent fibre ; they grow and 
ripen in 4 months and multiply with extraordinary rapidity; once introduc¬ 
ed they are difficult to extirpate ; well considered cultivation might increase 
the height and improve the quality. 

The “ gravata ” should also be mentioned, which include two of the 
Bromeliacese, Ananas sagenaria Schult. and Bvomelia Kavatas I/., delicate 
in appearance, but more vigorous than the “ piteira ”, which looks much 
more robust; its leaves which are sometimes as long as 2 m. give a fine, 
glossy fibre with great powers of resistance ; its cultivation requires but 
little attention, except as regards adequate irrigation; the outer skin is 
strong and makes the extraction of the fibre difficult; but this defect could 
be eliminated by selection. D. V. 

1167 - Observations on the Flower of the Olive Tree. — 1. Campbell, c., Studi snirolivo 
in terra di Bari, PubbHcasioni della St ant one agraria sperimentale in Bari, No 1, pp. 54, 

1 full page coloured plate Bari, Dec. 1921:. — IT. OcchialtNi, O., Osservazioni sul 
iiore deU’olivo uelle varieta della Riviera ligurc, Oleum, Rivista mcnnle dell' olivicoltwa, 
delVOleificio e del Commercio oleano pubblicala a cum del R Ola item s pen mental e di Porto 
MuuriZio, Vul. I, No. 5, pp, <)3-o5. Porto Mauiizio, Aug. 10.32. 

I. — The writer has made a study of the flowers of the olive since 19C0. 
In this statement he describes the observations he made in “ Terra di Bari ” 
which enabled him to confirm the fact that among olive trees which fructify 
normally there are a few, either isolated trees or groups, which do not 
flower, or which, while flowering fairly profusely, give little or no fruit. 
In these cases most of the flowers have a reduced pistil. This reduction 
of the pistil may vary between a state of perfect development and a rudi¬ 
mentary condition. On the same tree, the proportion of “ imperfect 55 
flowers varies from one branch to another and in different years. If 
branches of a fruitful olive tree are grafted on a tree which bears no fruit, 
the latter becomes fruitful and vice versa. Pruning, manuring, spraying 
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with sulphate of copper etc. *have no influence on this “ imperfection 
of the flowers. Imperfection cannot therefore be attributed to causes of a 
pathological kind ; the fact that unfruitful trees grow alongside normal 
trees confirms this view. Theophrastus, 300 years B. C., had already 
noted that the phenomenon was peculiar to certain places, that is to say 
was inherent in the trees themselves, and independent of pathological 
conditions. 

“ The presence of staminiferous flowers on plants produced from seed 
and bearing hermaphrodite flowers only is not only found in the olive but 
also in the peach, almond and several other spontaneous plants, and also 
in the vine ” (1). 

II. — Observations on olives of the eastern “ Riviera Figure ” and, 
specially in the trees in the grounds of the “ R. Scuola di Agricoltura di 
S. Ilario Figure ” which belong to the varieties generally grown in Figuria, 
namely “ Favagnina ” or “ Taggiasca " — “ Pignola ” — “ Rossese ” 
— Ogliastra — “ Croa Some trees of the “ Ascolana ” variety were 
also observed. 

The “ Favagnina " variety is considered best on account of its very 
abundant flowering and its fleshy fruit which is rich in oil of good quality, 
giving a yield which may exceed 25 %. 

In.this variety flowers with reduced pistils or without pistils are very 
rare and in a few trees only has their number been as many as 8 %. The 
f< Pignola ” variety is much liked on account of its high productivity and 
the excellent quality of its oil, the yield of which is 20 % ; flowers with re¬ 
duced pistils or without any are fairly numerous 38 to 49 %. 

The fruit of the “ Rossese ” variety is larger than that of the preceding 
varieties ; the yield of oil is poor (14 %), but the quality is excellent; it 
flowers abundantly but its productivity is unsatisfactory. Staminiferous 
flowers are very numerous, 74 to 89 %. 

Trees of the “ Ascolana ” variety observed by the writer have always 
given a poor crop of olives ; they had the maximum of unproductive 
flowers, 95 % 

All the trees under observation w r ere healthy, vigorous and still young. 

Manuring was on a basis of green manure, beans, farmyard and other 
organic manures; pruning, and digging the soil had not the slightest influence 
on the formation of the flower. 

It is chiefly on trees with a high percentage of staminiferous flowers 
that a few hermaphrodite flowers are found on the topmost part of the 
crown of the tree (2). F. D. 

(1) See R . Feb. 1919, No. 174 ; R. Feb. 1921, No. 134. [Ed.) 

(2) The observations of Professors Campbell and Occhialini confirm Prof. Pirotta’s 

parallel observations. On the other hand, according to Prof. Petri (Studies on the dis 
eases of the olive tree, Rome, 1914) unproductiveness of olive trees is a consequence of 
the conditions of nutrition of the tree and at the same time an indirect consequence of all 
the internal and external influence which may modify these conditions. He therefore 
thinks that rational cultivation of olives is very useful for avoiding or considerably reducing 
the tendencj 7 of the trees to produce staminiferous flowers * 

See R. July and Aug. 1920, No. 725. (Ed.) 
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1168 - Experimental Stations for Oleaginous Plants in French African Colonies. — 

Batllaud, B., in Bulletin ties Maticrcs grasses dc VImtitut Colonial de Marseille, Nos. 1-2, 
pp. 1-56. Marseilles, 1922 

Groundnuts and oil palms stand first among colonial oleaginous 
plants, and are the subject of the two reports of the writer which were pre¬ 
sented to the Fats Section of the Colonial High Council for the establishment 
of Stations in Africa specially charged with the study of these plants. It 
was intended that these Stations should be founded with the funds derived 
from the liquidation of the Oil Consortium founded during the war. 

The import trade of fats in France in 1913 amounted to a total of 
465 687 t. equivalent weight in oil: the export trade of fats from French 
Colonies in 1913 was 143 425 t., of which 99551 t. were consigned to 
France. 

Groundnut. *— The Station intended for the study of this plant is 
at M* Bambey, in Senegab Its programme includes two stages : — se¬ 
lection of the seed, and the propagation of selected seed. For the former 
it will be necessary to study all existing types of groundnut and to search 
for pure lines which will lead to the preservation of a few pure forms from 
which selection will start. Adaptation to various soils, methods of culti¬ 
vation, the influence of chemical manures and farmyard manure, the dis¬ 
eases and insects which attack the crop, must all be studied. For this 
purpose 100 ha. of land will be required, half of sandy soil and the other 
half of sandy-clay soil. When these studies have led to definite results 
and the best types have been found, production of the selected seed com¬ 
mercially will be taken up and about 500 ha. will be devoted to the purpose. 
The estimates for carrying out this programme in five years are fixed at 
3 500 000 fr. The writer however criticises the programme of Dents, 
Inspector General of Agriculture for French West Africa, for in it the 
question is mainly the cultivation of large areas with the most modern mech 
anical means and the construction of numerous buildings, while scientific 
questions, which are most important and should take precedence, are not 
sufficiently prominent. 

Oil-Palm „ — The establishment of two Stations for this Palm, one 
on the Ivory Coast and the other at Dahomey, is proposed. The first 
should serve for the direct working of plantations under the supervision 
of technical officers, for the introduction of machinery for dealing with the 
drupes, for forest exploration with the object of the creation of plantations 
under European management; the second would deal with the industrial 
aspect of the treatment of the fruit, with the propagation of selected types, 
with the rational working of plantations, etc I11 short it is rather a question 
of a wide programme of industrial working than of a programme of research 

For the establishment of the Station at Me (Ivory Coast), a total ex¬ 
penditure, from 19,22 to 1928, of 4 480 400 fr. is estimated ; from 1929 the 
revenue should exceed the outgoings with a profit increasing up to 1935 
and constant as from 1936. For the Station at Pobe (Dahonie}^), the 
estimate of expenditure for establishment up to 1928 is 3 014 000 fr., while 
the profits are estimated similarly as for the Me Station. 

fiissj 
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After criticising in detail the proposed arrangements, the writer con¬ 
cludes his report by pointing out that it is unwise to assume that the French 
Colonies will easily be able to supply France with all the crude fats which 
may be required, since the increase in colonial production is proportional 
to the increase in population and to the development of means of transport. 
The proposed schemes are too-costly, as the total amount exceeds 11 mil¬ 
lion francs, and moreover they are not principally concerned with scientific 
research, but rather with the creation of large plantations, the success of 
which is largely dependent on the solution of questions which have yet 
to be studied. The Stations ought to be organised on different lines and 
should be mainly experimental. For the study and solution of the problems 
involved and for securing the large funds which will be required — the 5 
million francs from the former Oil Consortium bering insufficient — the forces 
of the Colonial Government and of the manufacturers and merchants 
interested in the matter should be combined in a single association. So 
powerful an association would be able to make its experimental work 
cover not only one or two Colonies, but the whole French Colonial Empire. 

F. C. 

1169 - Less known vegetable Oils and Fats of Japan, — Spann, a., in Der Trcpcn- 
pffanzcn, Year 24, Nos 11-12, pp. 161-169. Berlin, Nov.-Dee. 1921. 

Together with the oils of well known seeds, other oils or rather other 
vegetable fats more or less local and derived from the various plants, which 
the writer describes, are used in Japan. 

Aleurites cor data Muell. — A tree called “ Abura-Kiri ” oleaginous 
" Kiri ” in Japan because it closely resembles Paulownia imperialis which 
is commonly known there as “ Kiri It is grown in sub-tropical countries 
and its fruit yields a siccative oil called “ dokuye no abura ” which thick¬ 
ens and dries with extraordinary rapidity and in this respect it appears 
to be unrivalled. It is kept in tightly closed receptacles and its chief 
use is for joinery and especially for filling up surface cracks in furniture 
before lacquering. It is also used for caulking boats and generally for 
preserving wood. Owing to these uses it is commonly called “ oil for wood 
The oil is also used for lubricating machinery, waterproofing paper and even 
as a purgative; in the crude condition it is used also for fuel. It is chiefly 
valued because it is quite colourless, inodorous and tasteless. The cold 
process is used in the manufacture and the refuse, which is abundant and has 
been analysed by Tesca, would make a good manure. 

Perilla ocymoides. — This Eabiate plant is grown in the northern part 
of Japan ; but almost all the seed is imported into Japan from China and 
specially from Korea, where it grows wild and is also partly cultivated; 
in Japan, it bears the name of “ Yeogoma ” or “ Jingomashi ”, The small 
round seeds contain about 46 % of fats and much protein (Keeener's 
analysis); they are edible, and the extracted oil is used as a condiment, 
for burning, for waterproofing paper for lanterns, umbrellas, etc. and for 
mixing with lacquer. The leaves of Perilla contain an aromatic oil which 
keeps off mosquitoes. The writer gives some information regarding the 
cultivation of-this plant. 
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Camelia japonica. — This plant grows wild, but is also cultivated as 
an ornamental plant; its large seeds, which weigh up to 3 gm. each, are 
42 % husk ; the kernel contains up to 70 % of oil; the seeds are dried in the 
sun, and then pressed whole or husked, generally by heat process. Commer¬ 
cial Camelia oil, called “ tsubaki no abura ”, is light yellow and fragrant 
when of good quality ; it is chiefly used for toilet purposes and also for lub¬ 
ricating delicate machinery, watches, arms, and in some places it is used 
for food purposes. It is often adulterated with other oils. Japan exports 
this oil to neighbouring countries. 

Camelia sasanqua Thumb. — This camelia, unlike others, flowers in 
winter ; the seeds, which are smaller and contain less oil than those of the 
preceding species, furnish an otherwise similar product. In addition to 
the seeds of these two Camelias the seeds of tea, which contain about 40 % 
of oil, are largely used in China, but not in Japan, for the extraction of oil. 

Cinnamomum ccmiphova Nees. — The Japanese name is “ Kusu no ki 
This tree produces small seeds which contain about 42.5 % of fats, extract¬ 
ed by heat process and transformed at ordinary temperature into a crys¬ 
talline mass with a fragrant scent like that of cocoa-butter. It must 
not be confounded with oil of camphor, a secondary product of the di¬ 
stillation of the wood of the same tree. 

Machilus Thumbergii Sieb. and Zun. — In Japan this tree bears the 
name of “ Isukuru ” or dog's camphor. It is one of the Tauraceae and 
the seeds, which are larger than those previously mentioned, yield 65 % 
of fats. Other varieties of the Tauraceae are also used, but not Laurus 
nobilis , the seeds of which are rich in a fat which is extracted in certain 
countries. 

Torreya nucifera Sieb. and Zun. — This is one of the wild Tanaceae 
called by the Japanese “ Kaya ” ; the fruit furnishes a siccative oil, used in 
cabinet-work and also for waterproofing paper and as food. 

Cephalotaxus dnipaoea Sieb. and Zucc. — This is also one of the Ta¬ 
naceae, the oil being used for similar purposes; it is however not edible. 

T. V. 


rubber, gum 1170 - Pressure in the Roots of Hevea brasiliensis . — bobilioff, w., in Archiet 
vooy dc Rubbercultiw, Year VI, No. 3, pp. 113-124. Buitcnzorg, March 1922. 
resin plants The writer has studied the pressure in the roots of Hevea brasiliensis , 

and has arrived at the following conclusions : — 

1) The pressure in the roots is both positive and negative. In com¬ 
parison with other tropical trees which have been examined, Hevea shows 
the lowest pressure. Trees in full leaf have the highest pressure namely 
1442 atmospheres. 

a) In Hevea the pressure in the roots shows scarcely any variation 
in the various periods of growth of the leaves. During the winter period, 
a slight tendency towards negative pressure was observed. 

3) Changes in weather have no influence on the pressure developed 
In the roots ot Hevea, so that during the rainy season no higher pressure was 
observed than during the dry season. 
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4) Different hours of the day have hardly any material influence on 
the pressure, though slight fluctuations have been noted during the 
night and a slight increase was observed during the early hours of the 
morning. 

5) The insensibility of the pressure in the roots to changes in ex¬ 
ternal conditions in Hevea, is explained to a certain extent by the fact that 
these changes have only a slight influence on the activit}^ of the roots of 
the tree. 

6) It is incorrect to speak of the direct influence of the pressure in 
the roots of Hevea on its production by driving the latex out of the lat- 
iciferous vessels or by causing the latex to ascend from the laticiferous 
vessels of the root to the cut surface. 

7) The low pressure in the roots of Hevea is only indirectly import¬ 
ant, because of its small influence on the life of the tree. 

8) There is more intense activity in the roots of young Hevea 

plants than in those of the full grown tree, as may be ascertained by incis¬ 
ion. The pressures recorded are relatively low (the highest was 1416 
atmospheres), but they remain constant for several days, when they have 
reached the maximum. F. C. 

1171 - Camphor in Tonkin (1). — Crevost, Ch. and De Fenis, F., ill Bulletin &conomi<nie 
de Vlndockvne , Year XXIV, No. 149, pp. ^67-427, 22 figs. Hanoi-Haiphong, July- 
Aug. 1921. 

This paper gives information regarding experiments recently made by 
the various French Colonies for the improvement of their agricultural, 
industrial and commercial resources, the writer having been originally 
instructed in 1904 by the Tonkin Government to ascertain the importance 
of the growth of camphor yielding plants in the Province of Bac-Giang. 
After a short historical account of the more recent works published on the 
subject of camphor from 1903 to 1920, the writers made a botanical study 
of camphor trees. These are classified under 3 principal species growing 
wild in Indo-China. 

1) Cinnamonmm Camphora Nees and Eberm. — Laurus Cam¬ 
phor a E* — Camphora ojpcinamm ; grows in Ydu-the (Province of Bac- 
Giang) and in the Provinces of N. Annam. It is called “ Rahuong ” in 
Annamite, “ M&y Kao chuong ”, “ May Khao ELhinh ”, “ May Khao horn ” 
in Thai, " Long nao ” in Chinese. 

2) Cinnamomam Balausae H: Eec., the wood of which has the smell 
of fennel. This tree has been of no importance as a producer of camphor, 
but it may be of interest on account of its essential oil. 

3) Cinnamomum Simondii H. Eec. which is very probably the cam¬ 
phor tree worked in Kouang-si. The species C. parihenoxylon Meissn., 
or false Camphor (in Annamite " Vu huong ”) and C. ilicioides A. Cheva- ' 
lier (in Annamite “ Gu huong ”) should doubtless be considered as syno- 
nymns of C. Simondii H. Lee. and C. balausae H. Eec. To these species 
should be added C. cecidodaphne var. caniflora. 


(i) See R. Sept. 1921, No 915* {Ed.) 





Besides these camphor yielding trees other plants which furnish sim¬ 
ilar products maybe mentioned, namely Bhtmea bakemifcra I). 0 . (x) 
(in Annamite “ Dai bi ” and “ C6 bang phien ”) which produces a levorotary 
borneol which can by oxidation give a levorotary camphor, identical with 
the camphor of Japan, except as regards rotary power. Another of the 
Composite, resembling an Inula, was found by the writers in the Yen-the 
forest and some Chinese merchants have stated that a special essence called 
" lyUC-nhi-Xdnh ” in Chinese, is extracted from it. 

The writers deal in a separate chapter with the chemical composition 
of camphor, its derivatives and the subject of synthetic camphor which is 
very important in its relation to natural camphor. Regarding synthetic 
camphor, it is important to note that Prof. Sommelet of the Paris faculty 
of chemistry has stated that the product cannot be considered as a med¬ 
icinal drug because most of the artificial camphors have no action on po¬ 
larised light, while natural camphor is strongly dextrorotary, but that it 
can be used for the manufacture of celluloid provided that it is freed from 
chlorine which remains as an impurity consequent on the use of hydro¬ 
chlorate of pinene as raw material. 

The distillation of camphor is very important and the yield is largely 
proportional to the kind of apparatus used. Thus with the method used 
in Japan and Formosa and described by Davidson a yield of 2.16 % by 
weight is obtained. On the other hand with the apparatus of Prof. Morivo 
of the College of Agriculture at the University of Tokio an average yield 
of 4.22 % in addition to a yield of oil of 1 to 1.50 % of the wood used, was 
obtained. According to this authority a smaller yield of camphor and a 
larger yield of oil is obtained in summer and the contrary in winter. 



Weight 

Crude 

Camphor 


distilled 

I* Camphor 

oil 


kg. 

_kg._ 

kg- 

In Summer.. 

120 

2-3 5 

I.60 

Xn Winter. 

120 

3 

0.63 


During the last few years distillation of the leaves of the camphor tree, 

■ wkirh nr^rinii^iy was entirely neglected, has become very important and 
r having examined and compared the results obtained by 
studied and inquired into the question, made experiments 
1 Tonkin. On a basis of the smell of bruised leaves, which 
irent trees, they fixed three classes of leaves each of which 
; yield of camphor, heaves of the first class, which smelt 
>£ camphor when bruised, produced from 0.48 to 0.56 % ; 
nd class, which gave out a faint smell of camphor when bruis- 
x 0.25 to 0.30 % ; those of the third class, which smelt like 


(2) See Feb. \v22, No. 174. (Fd.) 
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pippins when bruised, gave no trace of camphor. The most favourable 
area for the growth of the camphor tree stretches from the 20th to the 25th 
degree of north latitude. In Formosa trees in the mountains give a higher 
yield than those in the plains ; those growing in open places and much 
exposed to the sun give a higher yield than those which grow under shade 
in damp valleys. 

Heavy, well drained, deeply tilled clay soils suit camphor trees best. 
The Camphor tree requires plenty of potash and lime ; in Ceylon 196 lbs. 
of lime and 87 lbs. of potash (in the form of the ashes of refuse from the 
distillation of the leaves) are used per acre. 

The germination of the seeds is hastened by immersion in a vessel of 
tepid water at 25 0 : this enables the good seeds, which are heavy and sink 
to the bottom, to be distinguished. The fruit is pulped by means of special 
iron sieves. This operation facilitates the germination of the seed which 
takes place 3 months later. When the young plants reach a height of 30- 
45 cm. they are finally transplanted. 

The camphor tree is also propagated by cuttings, by layering and by 
grafting. In Tonkin the best season for transplanting is from February 
to March. 

The spacing between the young plants varies ; it may be 
t 1) 2.40 m. in squares giving about 700 plants per hectare ; 

2) 3 m. in squares ; about 450 plants per ha. ; 

3) plants 1.80 m. apart in rows 4.50 m. apart; about 500 plants 
per ha. 

I11 Tonkin, 011 good soil, when 3 years old the plants are 2 m. to 2.50 m. 
high and when 5 or 6 years old they reach a height of 4.50 m. 

The leaves are gathered by means of special apparatus. 

. According to the spacing in the plantations the yield obtained is : — 

1) 70 kg. of camphor per ha. in the first type of plantation ; 

2) 45 kg. per ha. in the second ; and 

3) 50 kg. per ha. in the third. 

In the course of journeys made in 1920, the writers investigated the 
camphor resources of various districts in Tonkin (Tang-son, Bac-giang, 
Thai-nguyen and Quang-si) and discovered some trees several centuries 
old which they describe in their paper. 

According to E. Giedemeister and Fr. Hofemann, the industrial uses 
of camphor and its derivatives are the following : — 

Spirit of Camphor, free from solid camphor, is used as a fuel oil by the- 
poorer classes in Japan. It is also used as a solvent of resin in the manu¬ 
facture of lacquer. The lamp-black resulting from its combustion is used 
in the manufacture of Indian-ink. 

In Europe, safrol is extracted from essence of camphor and the residual 
spirit of this preparation has many uses as light or heavy oil of camphor. 

Camphor forms part of the composition of celluloid. It is also largely 
used in pharmacy. 

The writers conclude their paper with a reference to the fact that, 

[UUJ 
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by the local Government Decree of Dec. 20, 1920, they procured the pro¬ 
hibition of the felling of camphor trees of all ages in Tonkin and they 
hope that the competent authorities will create a camphor Service whose 
duties would include :— 

1) The listing and registration, village by village, of the best seed 
producing camphor trees ; 

2) The collection from these selected trees of seed in sufficient quantity 
to allow the cultivation of these trees to be spread over as large an area 
as possible. 

3) The making generally known by means of active propaganda, the 
various processes of extracting camphor from the leaves. 

4) The management of a certain number of experimental planta¬ 
tions in different districts in order to ascertain the most suitable place for 
planting on a large scale. 

5) The observation and following up of the work that is being done 
in Formosa in the matter of improving camphor planting and the pro¬ 
cesses of manufacturing camphor. 

F. C. 


1172 - Copal. — J. P. and F. D., in Con^o, Revue shier al de la Colonic Bebc , Year II, Vol. II, 
No. 4, pp. 543-557. BiusseJs, 1921 ; Year III, Vol I, No. 2, pp. 208-230, 2. 

Brussels, 1922. 

The exports of copal from the Belgian Congo from 1902, in which year 
339 640 kg. were exported, to 1912, when the export amounted to 
3 755 801 kg., have increased more than ten-fold. Owing to the great 
economic value of the product, which has increased at the present time 
by 1500 %, the writers undertook the study here reviewed. 

The name " copal" is given to a resin secreted by certain trees be¬ 
longing to the Leguminosae. Commercially this resin is known by various 
names: — Brazil <f animi or anime resin " ; Bombay, Calcutta or East Indian, 
Copal; “ Kanri", “ cowrie " or “ cowdee " copal, Manilla Copal, Accra Co¬ 
pal, which is commonly called “ gum anime " in English. This product is 
collected on the East Coast of Africa, in Zanzibar, Madagascar, Sierra- 
Leone, Congo, Guinea, Angola, Gold-Coast, Southern Nigeria, Brazil, 
Australia and New Zealand. 

The African commercial* varieties are the most valued in the varnish 
industry; they include 15 varieties, each of which have several qualities 
i&iiich only a very expert eye can distinguish. 

a,C opal is obtained from living trees as well as found in a fossil state 
buried in the ground ; for this reason the specific botanical origin of certain 
copals Remains unknown or is very uncertain. 

On East Coast of Africa, at Zanzibar and in Madagascar the com¬ 
monest spe^es which yield the greater part of the resin are : — Hymoenca 
verrucosa arid Tmchylobium vermcosum ; in West Africa, Copaifera co- 
pallina , c. Gummrtiana and c. demensei; American copal is derived ex¬ 
clusively from ffymoenea Courbavil ; the copal of Australia, New Zealand 
and Manilla is secWted by conifers of the genus Dammara. 
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The resin, occurs in 3 forms : — 

1) green or soft copal; 

2) fossil or hard copal; 

3) semi-fossil or semi-hard copal. 

The first is collected direct from the tree and sold immediately after 
collection ; the second is found in the ground in more or less irregular 
voluminous masses, often bituminous; semi-fossil copal has been buried 
in the ground for a shorter time and is never completely bituminised. Soft 
copal becomes milky and opaque in boiling water, while hard copal does 
not change. 

The colour and appearance of copals vary according to the commercial 
variety. 

Copals are divided into 5 categories according to their geographical 
origin : — 

1) East African copals ; 

2) West African copals ; 

3) New Zealand Kauri copal; 

4) Manilla copal; 

5) American copals, 

I. East African copals. 

a) Madagascar copal derived from H . verrucosa , locally called " Tau- 
rouk Rouchi ”, and includes three kinds:— green, fossil and semi-fossil. 

b) Zanzibar copal found only in a fossil state ; the tree which produced 
it has disappeared but has been identified by Kirk as being T. verrucosum 
which bears the name “ Niti sandarusi ” in the country, while the resin 
is called “ Sandarusi ya nitin ”, Zanzibar copal is the hardest of all and 
most in demand. 

c) Mozambique copal derived from T . verrucosum , a species which 
tends to disappear to such an extent that at present it is hardly ever 
found except in a fossil state. 

d) Inyambana copal. — This is a kind of copal which is seen in 
German markets, and is produced by Copaifera Gorskiana Benth. — Gors- 
kia conjugata Rolle ; the natives call it “ staka ” or “ inthalaka 

II, West African copals. 

a) Sierra-Leone copal . — Produced by C. guibourtiana . 

b) Guinea copal. — Produced by C. copallina. 

c) Belgian Congo copals secreted by 3 species of Copaijera C. ar- 
noldiana de Wild., C. demmsei Harem, C. Laurentii de Wild. The follow¬ 
ing are the amounts exported during the last ten years : — 


Year 1909.t. 826 Year 1915. 1 . 4 2^ 

» 1910 » 976 » 1916.» 8 

» 1911 » 2139 » 1917. *.» 

» 1912.» 3 756 » 1918.. » 36 11 

» 1913 ..» 4 69S » 1919.* 6231 

» 1914.. . » 6693 » .. »13 250 

[un] 
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The most valuable commercial kinds in tlie Antwerp maiket are 

1) Selected Congo copal gum, white. 

2) Selected Congo copal gum, slightly yellowish. 

3) Selected Congo copal gum, amber. 

4) Selected Congo copal gum, brownish. 

Next conies common unselected Congo copal. 

In 1915 the price of Congo copal varied between 800 and 1000 fr. 
per t., in 1920 it reached 5500 fr. per t. ; at present the price is falling. 

d) Gabon copal . 

e) Angola copal , always of fossil origin. 

f) Gold-Coast copal, produced by a species of tree which grows in 
the Ashantee and Ikim forests and is not well known botanically. 

g) Nigerian copal , produced by Cyanothyrsus oblongus = C. Ogea = 
Daniella oblonga . 

h) Benguela copal. 

III. New-Zeaeand Kauri copae. — The tree of origin is Dammara 
australis , a conifer which grows between 34°.5’ and 37°.$' south latitude. 

In New Caledonia copal is derived from Dammam ovaia. 

IV. Manieea copae. — This is the least valuable commercial copal 
and is produced by Dammara oricntalis = Agathis alba. It is not obtained 
from Valeria irnlica, which is an arborescent Dipterocarp. 

V. American copaes. — These are almost all produced by H. Cour- 
baril one of the Teguminosae common in Brazil, the Antilles, Venezuela, 
Mexico and Guiana; it occurs in the,green and also in a semi-fossil form. 

The best valued quality in copal is hardness. 

In decreasing order of hardness come 


Zanzibar copal 

Mozambique » 

Sierra-Eeoue » 

Belgian Congo » 

Gaboon » 


Angola copal 
Benguela » 

New-Zealand » 
Indian » 

Brazil » 


Of the characteristics which determine the market value of copals, 
next in order come transparency, density (in inverse proportion), colour, 
and resistance to fusion, the minima temperatures of which are as folows : — 


Brazil copal 7/° 

Kauri » .un° 

Angola » 125° 

East African » .x 3 

Scmi-iossil Zanzibar » 139 0 

Fossil Zanzibar » .. . . 158° 


and boxes made of thin planks, giving insufficient protection 
^gtents and causing the pieces to adhere by pressure should 
not be usltfor packing. Copal is chiefly used for making thick varnishes 
and lacquei^and its other uses are of little importance. Spirit of copal 
is used to adulterate spirit of turpentine. ' P. C. 
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1173 - The Chemistry and Manufacture of Tobacco. — cheslky, a. *s. (Chemist, The 

Ameiican Tobacco Co., New York) in The Journal of Industrial and Engineering 

Chemistry, Vol. XIV, No. 9, pp. 817-819. Washington, I). C., Sept. 1922. 

The writer deals with the influence which chemical research has exer¬ 
cised on the manuring and cultivation of the tobacco plant, on the control 
of its diseases and on the different, methods of manufacturing tobacco. 
The proportion of ammonia, phosphoric acid and potash in the soil has 
special importance for the growth of tobacco. Want of ammonia checks 
growth, excess of ammonia produces a strong, dark tobacco with a higher 
nicotine content. 

A manure deficient in potash or containing chlorides produces a to¬ 
bacco "which does not burn well. Lime favours certain diseases. De-bud- 
ding improves and increases the size of the leaves because of the greater 
concentration of the available plant food. A few years ago potassium 
nitrate used to be added to tobacco during manufacture to make it burn 
better; now the use of suitable manures makes this unnecessary. Often 
bad burning or bad odour is due to the paper, which may contain impurities, 
difficult to- analyse chemical!}', but perceptible .by the sense of smell. 
Other improvements were made in the manufacture, specially in the matter 
of the amount of moisture in the tobacco, “which was regulated so as to 
prevent mould and to obtain products of unvarying composition. During 
the war chemical science succeeded in replacing varieties imported into 
the United States by other native varieties which had i^ever previously 
been grown and gave good results. A. de B. 

1174 - Temporaiy and parmanent Shading cl Cceca, Coffee, etc. in the Belgian 

Congo. — Kinds, R.,*in Bulletin de V Association des Plantcurs de Cacut chonc et autre s 

prodmts coloniauv, Vol. IX, Nos. | ancles, pp. S6-89. Antwerp, 1922. 

The question of temporary and permanent shading for cocoa, coffee 
etc. plantations is very important, and has long engaged the attention 
of Colonial planteis. 

Experiments have therefore been made in the Belgian Congo, espe¬ 
cially at Maymbe, as the question is of special interest in this region owing 
to the low' altitude, the high temperature during the rainy season, the 
irregularity and frequent scarcity of the rainfall and the long duration of 
the 'dry season. 

Temporary shade. — Banana-trees are used for temporary shade ; 
they are quite successful where the soil is very fertile and rainfall is abun¬ 
dant and regular, provided that they are removed in good time. As 
however removal entails much labour it is not carried out to the great 
detriment of the plantations. The writer long ago recommended that 
the banana tree, which has many drawbacks as a shade plant, should be 
replaced in the Belgian Congo by “ Ambrevade ” which is superior to 
, all others (Cliioria cajanifolia, Leucmia glauca , Indigofera , Tephrosia, 
\ Sesbania cegyptiaca, Ricinus communis , etc.) used for the same purpose. 

In the first place “ Ambrevade ” has the advantage of being a soil 
improver; it also grows rapidly into a shrub and attains a height of 2 
to 3 m. ; its leaflets are small and do not hifider the rain and mist from 
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reaching the cultivated plants, its roots are taproots and it does not re¬ 
quire much water; it can be lopped as desired and disappears through 
exhaustion in two or three years, and finally it yields seeds of high food 
value. Sowings should be made in pockets, preferably two or three 
months , before the cocoa is planted, or immediately after transplantation ; 
two or three seeds are sown in each pocket and covered with two or three 
cm. of earth ; when they spring up only a single plant is left to grow 
per pocket. In sowing it is impoitant to understand thoroughly how 
to arrange the direction of the shade plants which should have reference 
to the sun, dominant winds, etc. South of the Equator, when two shade 
plants are used for each cocoa plant, one should be placed to the north¬ 
east and the other to the north-west forming, with the cocoa plant, a 
triangle with sides 50-60 cm. long ; when three plants are used, one should 
be to the north, the second to the east and the third to the west. The 
orientation will be the reverse in the zone situated to the north of the 
Equator. 

There are two species of “ Ambrevade ” ; one, the greater ff Am- 
brevade ” {Cajanus bicolor ), is the better because it has a larger growth 
and two plants are enough to shade a cocoa plant ; the other, the lesser 
“ Ambrevade ” ( Cajanus flavus), requires on the other hand three plants 
per cocoa plant. During the rainy season the shrubs should be lopped 
and shortened to 1 m.,but exact data are at present lacking to show whe¬ 
ther the cut branches should be left on the ground or whether they 
should be burnt. 

Permanent shade. — The writer recommends for this purpose in 
the Congo the selection of trees with the following properties : — 

1) articulated petioles and moveable leaflets so as to avoid prevent¬ 
ing lain and moisture from reaching the plants below; 

2) deciduous leaves, so that the trees ma}' not dry up the soil by 
continual transpiration ; they are less attractive to insects and in case 
of attack the insect can be destroyed by burning the leaves. It may be 
objected that trees with these properties would not shade the planta¬ 
tions during part of the dry season, but this objection is unimportant 
because, during that period, these trees bear numerous dry pods which, 
as regards shade, act similarly to leaves, and shade during the dry cold 
season is not so important as during the hot season. Selection of species 
of shade trees: — The writer has tried Erythrina lithosperma (Dadop), 
Albizzia stipulata, A. mohiccana , Leuccena glauca , Deguelia macrophylla , 
Ccesalpinia dasyrachis , Albizzia Lebbek, Inga Saman, etc., but'he considers 
that the best are A. stipulata and L. glauca ; if these trees cannot be ob¬ 
tained, A. Lebbek and I. Saman can be used. 

Method of planting , spacing , etc. —* Young seedlings must be used, 
not cuttings which do not stand wind and whose spreading roots would 
be injurious to the plants requiring shade ; it is a good plan to plant a 
certain number of " ambrevade ” at the same time as the permanent shade 
trees, for the better shading of the cocoa and coffee plants while young. 
These temporary shade plants should be got rid of at the proper time. 
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The permanent shade trees should be planted every 4 m. alternately with 
a cocoa or coffee plant; if trees of larger growth are used they should 
be planted 12 m. apart so as not to give too much shade to the plantation. 
Moreover, if the shade trees are planted every 4 or 8 m. a certain number 
would be lopped when they had grown up and the remaining trees would 
have slender trunks. It has also been suggested, instead of planting 
ordinary shade trees, to plant Elaeis which would be left to grow when 
the cocoa in the plantation was exhausted after 10 or 12 years, as hap¬ 
pens in some places ; there would then be a plantation of Elaeis in place 
of cocoa. At high altitudes, as coffee plantations require less shade, the 
permanent shade trees can be spaced from 10 to 15 m. apart according 
to the aspect of the ground. . F. S. 

1175 - The Cultivation of Pyrethrum in Switzerland. — Faes, ri. (Chef de la station 

federate ti’essais viticoles de Tausanne), in Tirade a part de VAnnuaire am cole de la 
Suisse 1921, pamph. o i 6 pages, figs. 3 Lausanne. 

The insecticide powder obtained from P3 T rethrum (P. cineraricefo- 
linm) is very effective against Cochylis and is obtained by pounding the 
dried inflorescence of the plant. It is found in a wild state and cultivated 
in Montenegro, Dalmatia, Herzegovina and in the Quarnero islands (Is- 
tria) up to an altitude of about 1000 m. 

The powder obtained is specially active if it comes from half-closed 
or withered flowers. Unfortunately it is difficult to recognise under the 
microscope whether the powder is that of flowers picked green or withered. 
The writer undertook the cultivation of the plant in Switzerland having 
regard to the difficulties of procuring authentic powder of good qualhy. 
When collecting the seed it must be remembered that it is situated below 
the " florets ” which look like a floral receptacle. 

Sowing may be done either in April-May, or in Jiffy-August as soon 
as the seed is gathered. Spring sowing gives better results than later, 
since in the plantation, plants are ready for planting out in the autumn 
of the same year. 

Sowing should be done in rows 20 cm. apart. The seed should not 
be covered but simply pressed into the soil and heaped over with leaves 
or fresh farmyard manure. 

Watering and light weedings are indispensable. 

Final planting should be done on well prepared soil without special 
manuring. Ground with a south aspect and slightly stoney, is suitable. 
The plant does not tolerate wood ashes. Planting is done in rows 60 cm. 
apart, the spacing of the plants in the lines being 50 cm. While the plants 
are taking root water moderately. During growth weeding without wa¬ 
tering is required. 

After gathering the flowers the peduncles should be cut with a sickle. 

Pyrethrum does not begin to bear freely until the second year. For 
gathering the flowers a dry, sunny day should be chosen. The flowers 
should be dried in the shade and can be gathered by hand or by using 
a shears. 
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The writer obtained the following yields:— 1500 plants growing on 
450 sq. m. of land produced 30 kg. of dry flowers in the 2nd year ; 1 kg. 
of dry flowers yields 6 kg. of concentrated solution of pyrethrum-soap 
which diluted to 60 litres is sufficient for treating 450 sq. m. of vines at 
normal spacing. It should be borne in mind that this solution should only 
be used on caterpillars of the first generation, for those of the second gen¬ 
eration get into the seed as soon as they hatch out. P. S. 

1176 - Acclimatisation in France of Spartina Townsendi , a Soil-binding, 
Forage and Paper yielding Plant — Corbi&res, and Chevalier, hi Bulletin dc la 
Societe Natiomle d’ Acclvmatation, Year 69, No. 5, p. 147. Paris, Aug. 1922. 

For some time Spartina Townsendi (1) one of the Poacese native to 
America, which spread rapidly and is useful for fixing loose sands, has 
been found abundantly at the mouth of the Vire (Manche). This plant 
when young is excellent forage for cattle, and when full grown serves 
for the manufacture of pulp for paper. P. D. 

1177 - Study on the Pollen of Fruit Trees. — See No. 1155 oithis Bulletin. 

1178 - Influence of Grafting on the Resistance of Aurantiaceae to Cold. — Couderc, 

* CL, in La Parfu meric Moderns, Year 15, No. 8, 147-151. Lyons, Aug. 1922 

The writer, a breeder of the vines which are named after him, has 
carried out experiments since 1889 on the resistance of Aurantiaceae to 
cold. They are based on two principles 1) Grafting on Citrus [Citrus 
triptera Desf., the Siberian orange) ; 2) Selection of seedling plants. 

The work already done on this subject is reviewed and the resistance 
of Japanese orange trees [Citrus japonica Then, and varieties) is noted. 

The grafting of Agrumes on C. triptera is considered in Algeria to dwarf 
the grafts, but the writer has been able to ascertain that the tree so pro¬ 
duced runs to flower in an extraordinary manner, which is worthy of 
consideration when growing Agrumes for scent. By selection of seedling 
plants the writer has been able to get, for all species of Citrus, individuals 
more than ordinarily resistant to cold. Plants which have stood cold 
(—9°, —io° C. at Aubenas, where the writer worked) and which did 
not lose their leaves from frost, are grafted on C. triptera and stand cold 
as well as the Japanese Citrus ( — 14° C). The writer describes the method 
of grafting Agrumes on C. triptera and the precautions to be taken. 

The conclusions which he draws from his experiments are as follows : — 
This grafting will enable the growth of Agrumes to be extended almost 
throughout the zone of the olive tree, with the exception of low-lying places 
and on plains which are subject to hard white frosts : the maritime regions 
of the West of France, where Acacia dealbata , commonly called Mimosa, 
does not suffer from frost, would be suitable for such cultivation ; the 


(1) According to the Index Kewensis, Spartina Townsendi is a synonym of S. stricia which 
is found, in Italy in places inundated by brackish water near Venice, Monfalcoue, Aquileja, etc. 
G. Arcangeli, La Flora italiana, Loescher, Turin-R.ome, 1894. {Ed.) 
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grafting of the Seville orange on C. tripteva will enable a large quantity 
of flowers for the manufacture of perfume to be obtained without risk 
from frost; the durability of the grafts may be depended upon. 

P. C. 

1179 - Phylloxera-Resistant Vinestock. — bioletti, p. t., flossfeder. c. h., and vine growing 
Way, A, E., in College 0/ Agticultme, Agricultural Experiment Station, Berkeley, Cali¬ 
fornia, Bulletin 331, pp. 81*139, n figs., XII tabl. Beikeley, Cal., Oct. 1931. 

The resistance of a vine stock to phylloxera not only depends on its 
behaviour with regard to phylloxera but also on the graft which it bears 
and on the climate and soil in which it is grown. Each stock under in¬ 
vestigation should consequently be experimented with by grafting on to 
it the best graft and by growing it under various conditions. Work of 
this kind has been carried out at the California Experimental Station 
since 1876. Among the publications of the Station, some thirty treat 
of phylloxera and vines which resist it; of recent publications the more 
important are Bulletins Nos. 127-131-146-148-180-192-187, Circular 76 
and the Bulletin which forms the subject of the present abstract. That 
Bulletin gives the results obtained with 21 resistant vine-stocks, some of 
them pure American Kinds (Rupestris St. George — R. Martin — R. 

Pisgah — Riparia Gloire de Montpellier) ; others hybrids between various 
American Kinds (Rip. x Rup. 101-14 — Rip. x Rup. 3306 — Rip. X 
Rup. 3309 — Riparia X Berlandieri 157-11 — Rip. X Berl. 420-A — 

Riparia x Rupestris X Cordifolia 106-8 — Riparia x Rupestris X 
Candicans 1616 Rupestris X Caudicans = Vitis Champini; others 
again hybrids between American* kinds and Vitis vinifem (Aramon X 
Rupestris N° 1, N° 2 and N° 9 — Mourvcdre X Rupestris N° 1202 — Chas- 
selas x Berlandieri 41-B — Cabernet x Berlandieri 333 E. U. — Boltr- 
risquon x Rupestris 93-5 — Tokay x Rupestris — Lenoir = Aestivalis 
X Cinerea x Vinifera). 

Stocks recommended for each graft. 


Muscat. 

. . 41-B 

420-A 

101-14 

Corinthe noir . . . 

. . 41-B 

R. Gloire 

A X R. n° 1 

Corinthe blanc .... 

. . 3306 

St George 


Sultaniua.. 

• * 3309 

1202 

A X R. n° 1 

StUtaua. 

. . 41-B 

A X B*. n° 1 

420-A 

Dattier de Beyrouth. . . 

. . A X X n° 9 

A X R. n° 1 

93'1 

Emperor . .. 

• * 3309 

3306 

A X R. n° 1 

Comichon. 

. . R. Martiu 

St. George 

41-B 

Tokay . 

. . 41-B 

3309 

— 

Malaga. 

• • 3309 

3306 

402-A 

Alicante Bouschet . . . 

. . 41-B 

420-A 

— 

Gros Mansec . 

. . 1202 

41-B 

— 

Petit Sirah (Duriff) * * 

* • 33° 6 

420-A 

41-B 

St. -Macabre. 

. . 41-B 

3309 

420-A 

Lagrein. 

■ • 3309 

41-B 

1202 

Valdepenas. 

• * 3309 

41-B 

-— 

Semillon. 

* * 3309 

420-A 

3306 

Palomino. 

33°9 

3306 

41 -B 


[ms-im] 
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Most of the results are arranged in tabular form and deal with: — 
1) qualities of stocks for growth in nurseries; cost of cuttings; facility 
of grafting ; percentage and completeness of rooting; growth in the nur¬ 
sery ; 2) quality of stocks for general growth: character of the grafting 
union ; vigour and longevity of the grafted vine ; quality and yield of 
the crop. Other tables give the best stocks for each graft and the best 
stocks for general use. An abstract from the former is given in the 
table above : the first column indicates the best stock, the second the 
second best stocks and the third column the third best stock. F. D. 

1180 - On the Sensitiveness of Grafted Vines to Frost. — Kroemer, k. (Geinscnhei m), 
in Weinund Rebe, Year 4, No. 4, pp. 188-194. Mainz, Aug. 1, 1922. 

This is a general review of the question. Grafted vines are said to 
be less resistant to frost than non-grafted vines. But in France, Castel 
and others have maintained that grafting on a resistant stock increases 
the resistance of the variety grafted ; Gautier has gone so far as to ad¬ 
mit that by making a series of grafts the resistance conferred keeps on 
increasing. 

Some experiments show the beneficial effect of stocks on the variety 
grafted. 

According to CERCEEKT, only a delay in the emission and opening 
of the buds is caused in such cases, so that they do not suffer from late 
frosts in spring. However, observations contradicting those mentioned 
above are not lacking, for example those of ObEREIN. Careful investi¬ 
gations were made in Switzerland by Faes and Porchet who counted 
the buds killed by a hard frost in April 1913. From these researches it 
was found that certain grafted vines suffered less than others which were 
non-grafted ; but the former were young and robust, the latter old and 
exhausted. Vines of the same age grafted or not had the same power 
of resistance. As it is difficult in the open vineyard to get absolutely 
comparable conditions, the writers made experiment with a current of 
cold air at a temperature of — 3 0 C down to —3.5 C ; the stocks were 
Riparia x Rupestris ir Dufour ; Riparia x Rupestris 3309 C and Mour- 
vedre X Rupestris 1202 0 ; the graft was Guetedel cle Fontainebleau ; 
the same variety used as a direct producer served as control. The wri¬ 
ters took care to make their experiments with vines of the same age and 
vigour. No appreciable difference was noticed. 

Faes has now renewed his experiments on vines at the I/ausanne / 
vine growing Station (H. Faes, Gelees d'avril, in Revue de Viticulture , 
vol. 56, p. 281,1922) and has collected them in several tabular statements. 
From these it appears that differences in resistance to frost should be 
attributed to age and not to grafting. If. V. 

118 1 - Programme of the Swedish State Institute of Experimental Forestry for the 
Period 1922-26. — Meddelanden jr&n statens SkogtotsoksamiaU , Vol. XIX, No. 1, 
pp. 66-70. Stockholm 1922. 

The Council of the Swedish Institute of Experimental Forestry 
' has approved the programme for the period 1922-26 which decides that 



FORESTRY — HYGIENE 


1353 


the investigations commenced in the course of previous years (1) should 
be more energetically continued and includes in addition the following 
fresh problems: — 

(I) Problem of forest regeneration. — Fixing the best time for col¬ 
lecting cones ; research on the production of cones by seed-bearers; stud¬ 
ies on the growth of oak, beech and alder so as to ascertain the import¬ 
ance of different varieties ; experimental growth of the pine of Noith 
Sweden in southern soils; growth at different altitudes of seed from va¬ 
rious districts taking into account meteorological conditions. Experiments 
relating to different methods of selection; researches regarding the pos¬ 
sibility of developing close thickets of pine; treatment of the soil to as¬ 
sist natural reprodution. Determination of the best time for sowing and 
planting taking into account meteorological conditions ; experimental 
growth on ground frequently frozen, on sterile soil and on marshy ground. 

{IT) Development of forest regions. — Collection of material for the 
study of the constitution and production of selected forest trees; this 
study will take into account data on regeneration obtained by various 
methods of selection. Problem of felling forests, from a physical standpoint. 

(III) Diseases and injuries of trees . — The conformation of the ground 
in \arious types of forest and the problems relating to it. 

(IV) Species of forest trees and acclimatisation of exotic trees in Swed¬ 
en. — Production of Douglas fir and growth of seeds of known origin. 

(V) Research on forest soils. — Frequency and distribution of the 
brown type of soil with vegetable mould in Central and Southern Sweden. 
Arrangement of material collected dealing with the soil and with snb-soil 
water. Effects of frost. The transformation of marshy land into for¬ 
est, revision of old drainage channels; further improvement of land in 
various regions and the effect of deforestation on soils. Experiments 
relating to the biological influence of lower animals on the nature of the 
soil; new methods of capturing these animals ; variation of forms accord¬ 
ing to the type of the forests ; comparison between cultivated and vir¬ 
gin soils. Eventually other investigations will be made as new problems 
present themselves. Besides these matters, the Institute will make 
researches into numerous practical operations of forestry. A. dg B. 

1 182 - The Distillation of Stumps and felling Refuse of Pinus ponderosa 
(Western Yellow Pine). — See No 1221 of tins Review 

LIVESTOCK AND BREEDING. 

1183 - “Peste de Cezar” (Encephalomyelitis in the Horse) in the State of Parana hyoiene 
(B razil). — Vrbain, M. O , in Annates de Mcde.ine vetermairc, 6/th Year, Nos. 8 and 9> 

PP- 365 ‘ 37 i. Brussels, Aug.*Sept. 1922. 

In the State of Parana, goods are transported in carts drawn by horses; 
the latter are sometimes on the road for whole months and are fed 
during the journey on maize purchased in the inns along the road. Dur- 


(j) See R. May 1919, No, 608, 
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ing the months of July, August and September, these horses are subject 
to a disease, locally known as “ Peste de Cezar *\ of which the symp¬ 
toms are the loss of one eye, followed by that of the other. At the same 
time, they lose the faculty of controlling their movements and there is 
a retention of urine, causing irregular and violent movements, coma 
and death within 48 hours of the outbreak of the disease. An anato¬ 
mical-pathological examination shows the stomach to be dilated and full 
of jnaize in a state of fermentation, the intestine always empty and the 
nerve centres covered with lesions. 

This disease, which the writer calls epizootic encephalomyelitis, 
is probably due to a fungus resembling Aspergillus , which grows during 
the above-mentioned months on the freshly-harvested barley stored at 
the inns. The writer thinks this fungus causes the lesions of the ner¬ 
vous system. 

He also believes that the possibility of the scarchy of vitamines 
in the food consumed (maize only) being the cause of the disease, may 
be excluded. The disease can be prevented by using well-harvested, 
quite dry and unfermented maize. E. F. 

1184 - Should Milch Cows which react against Tuberculin© be Sacrificed? — 

Calmette, A. (Sub-Director oi the Pasteur Institute at Pari*) m Revue veterinaire, 

Vol. EXNIV, No. 0, pp 356-362. Toulouse, June 1022. 

The Board of Health of the Aisne Department have expressed a 
tentathe desire to make the tuberculisation of cows kept for the public 
milk supply compulsory, and to order that all cows which react against 
it be sent to the slaughter-house. It is clear that if it were proved that 
there is a large percentage of milch cows reacting against tuberculin© 
in Prance, the adoption of such measures would be attended with serious 
consequences, for it would cause a decrease in milk production and an 
increase in price of milk. 

It would be opportune, therefore, to examine some of the facts re¬ 
cently established regarding the part played by bovine tuberculosis in 
human infection before putting these measures into execution. 

It is known that the bacilli of tuberculosis adapted to the bovine spe¬ 
cies have special characteristics which clearly distinguish them from those 
adapted to the human sfec:es } that the former are rarely met with in hu¬ 
man tuberculosis and that the latter are but very slightly virulent to¬ 
wards cattle. For this and other reasons, it may be affirmed that bovine 
tuberculosis only plays a very small part in the etiology of human tubercu¬ 
losis, and that consequently the campaign against it from the point of 
view of the safeguarding of the public health is of little importance. 

It is perfectly natural, on the other hand, that the economic inter¬ 
ests of agriculture urge breeders to protect their cattle against bacil¬ 
lary infection, which causes a decrease in milk production and prevents 
the, fattening of the infected animals. 

The extent of these losses is considerable; they may be estimated 
in France, before the war, at 20,000,000 fcs. a year and in 1920, accord- 

[11^-11843, 
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ing to the statistics of the Veterinary Sanitary Department, about 
2,000,000 cattle out of a total of 12,757,720 were tuberculous. 

The writer asserts that all those animals which react against tuber- 
culine are not tuberculous or liable to propagate the disease, but that 
reaction simply indicates the existence of a seat of infection which, in 
the majority of cases, remains occult or latent, and which, in many ani¬ 
mals, is cured when the latter are kept free from infection for a sufficient 
time. It is inadmissible, therefore, that cows, without any trace of 
disease having been detected after a clinical examination and whose 
milk contains no tuberculous bacilli, should be excluded from milk pro¬ 
duction on the mere pretext that they have reacted against tuberculine. 
If this happened, it may be estimated that milk production in France 
would be reduced bv a third, thus entailing a proportional increase in 
price without any appreciable advantage to public health. 

The writer concludes with the assertion that from the sanitary point 
of view the measure proposed by the Board of Health of the Aisne De¬ 
partment appears unacceptable. 

E. F. 

1185 " Skin-diseases among Livestock at Portorico. — Rivera a. (inspector Veteri 
nario Auxiliar), in Gobiemo de Puerto Rico , Departamenio de Agricultura y Trabaio , 
Circular No. 68, pp. 1-9. San Juan, P. R., April 1922. 

Very brief notes on the etiology, symptomatology and therapeutics 
of the following cutaneous diseases among domestic animals: swine gall, 
ox tumours, acute eczema of the ox, contagious eczema on the lips of 
the sheep, sheep gall ( Sarcopfes scahiei }, Psoropfis communis gall, tick 
epizooty [hades ricinus), ox nettle rash, swine nettle rash, chronic ec¬ 
zema, sebaceous eczema, diffuse suppurative dermatitis, swine impetigo, 
phthiriasis, S. scahiei gall of the goat and ox, ox hypodermiasis, ox tri- 
chophyty and subcutaneous emphysema.. 

E. F. 

1186 - Sheep-Killing Dogs in the United States.— Coix, M. w., in Farmers' Bulletin 
No.i268(United States Department of Agriculture), pp. 1-30. Washington, June 1922. 

Sheep-farming in the United States has greatly varied in the last 
5 years ; the number of sheep decreased from 64 millions in 1903 to 26 mil¬ 
lions in 1922, while the population has increased to such an extent that 
the present woo! production of the U. S. is only one half of that required. 
The future welfare of the people therefore requires that the greatest ef¬ 
forts be made to extend sheep-farming. This is rendered easier and more 
profitable by the fact that grazing and feeds are comparatively cheap 
and the demand for meat and wool is great. Among the obstacles against 
sheep-farming which discourage farmers and prevent others from taking 
up this industry, should be mentioned the losses, sometimes consider¬ 
able, caused to the flocks by dogs. The dogs which kill sheep generally 
range in small groups of two of three, but sometimes alone. They pass 
over a territory of several miles, attacking and destroying the flocks 
they meet with; and as they carry on these operations at night it is dif- 

[1184—118$] 
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ficnlt to find them and still more difficult to take them in flagrante de¬ 
licto, Some dogs kill one or two sheep, others as many as they come 
across ; others again chase them until they die of exhaustion ; these sheep 
are found dead without bites or wounds. Once a dog has killed a sheep 
it will kill others and will encourage other dogs in the same habit, which 
habit it is very difficult to cure. Their extermination therefore becomes 
a necessity. 

A good means of protection is to pen the sheep on a grazing-ground 
surrounded by a wire netting about 2 metres high; but this is dear and 
can hardly be erected except on a small extent of ground. Better laws 
regarding the policing of dogs should be made than those which are 
now in force ; the people would help to maintain them and they could 
be easily and advantageously applied. A very high dog tax could be 
levied in order to restrict their numbers, and the residue of such tax 
applied to relieving the losses caused to sheep owners. In some States 
there is no special legislation in this direction ; the right to tax dogs is 
left to the parish, but this system does not give entire satisfaction. Other 
States have laws, which do not, however, require that the dogs be iden¬ 
tified ; others again reouire that they he identified and a description of 
the dogs kept in registers ; a collar with a metal disk bearing a progres¬ 
sive number, the year and the name of the State, is placed round the 
dog’s neck. In several States the owners are obliged to keep their dogs 
under control, especially at night ; in other parts dogs caught killing 
or chasing sheep may be killed, and in others again this is allowed when 
the dog is found out of doors during the night without its owner, or when 
it is without its collar with the disk, or when it can be proved to have 
killed sheep. The most recent laws provide for the possible compensa¬ 
tion of the farmer for sheep killed or mutilated. In every State the 
owner of the dog is held legally,responsible for any damage caused by 
the dog, but owing to the difficulty of identifying the owner, the farmer 
generally is only insufficiently protected. Tnis is also the case in those 
States where farmers receive compensation out of the dog taxes, which 
are almost always insufficient. 

J11 a word, the different States must take new?, better and, as far 
as possible, uniform measures to remedy the defects of the existing laws. 
The writer quotes and examines the laws of the different States and draws 
attention to those of Michigan, which have given the best results. The 
writer advises all the States to adopt a law, with possible modifications 
and adaptations, based on the following essential points: 

A tax to be paid on every dog of over four years, which must wear 
a collar with a disk supplied for the purpose; all dogs must be kept un¬ 
der control during the night and the owner to be fined for any infrac¬ 
tion of this law. 

The farmers to be compensated. 

Bogs without an owner or which are caught mutilating sheep or poul¬ 
try or found on an enclosure not belonging to their owner, mav be killed. 
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1187 - Experimental Research on an Eruptive Disease of the Goat observed in 

Greece. — Blanc, G., Melanidi, C. and Caminopetros J., in Annettes de Vlnstitut 

Pasteur, Vol. XXXVI, No. 8, pp. 614-618. Paris, Aug. 1922. 

An illness which attacks the goat in Greece has been observed, which 
seems to be caused by its feeding on certain -plants, a mono: which the most 
injurious is considered tv lie Hypericum Jnrsutum , known in North Africa 
on account of its phototoxic properties. 

In this disease, a thick, black scab forms on the muzzle, near the 
mouth and nose, from which exudes a serous liquid almost always ac¬ 
companied by oedema of the lips. Red, ulcerated papulae, covered 
with a thin pultaceous layer, form in the mouth ; and the breath becomes 
foetid. After 2 or 3 weeks, the scabs fall, the papulae disappear and the 
disease vanishes. The writers obtained an artificial reproduction of it 
by using as a virus an emulsion of crushed scabs in a physiological so¬ 
lution, or the product obtained by grating the papulae. E. E. 

1188- Chemical Composition of the Bodies of Domestic Animals. —Murray, a. j. 

(University College, Reading), in The Journal of Acjicultmal Science , Vol. Xli, 2nd Part, 

pp, 103-110, 1 diagr. London, April 1922. 

The chemical composition of the body of livestock is determined when 
its fat content is known, since the composition of the part which is not 
formed of fatty matter is practically the same in all these animals and does 
not depend on the condition (degree of fatness) of the animal and varies very 
little with its age. The part which is not fat is composed of water, of 
proteins and of inorganic matter. The percentage of water decreases with 
* age, as has been proved in the case of oxen and pigs and as it is permis¬ 
sible also to conclude in the case of sheep from the data at present available. 
The ratio of proteins to inorganic matter is the same for sheep and oxen 
and a little higher for swine ; it does not change with age in any of these 
species, but may be influenced to a certain extent by feeds. Individual 
variations are greater for swine than for ruminants. 

The following are the averages (in round figures) for oxen, taken 
from Tawes' and Gilbert 5 s analyses: 

Composition of the bodily cosiitumts of oxen other than those 
formed of fatty snbskinces. 

Animals during growth.Ash 4 Proteins 20 Water 76 % 

Adult animals .. » 6 » 22 » 72 % 

Following the results of T. L* Haecker’s experiments (1) the writer 
notices that among the non fatty constituents protein forms 79 to 84 % of 
the dry matter and inorganic matter the rest, i. e. 16 to 21 %. The ratio 
of proteins (P) to inorganic matter (I) is : 

P: 7 = 4.392 ± 6.215. 

The average percentage may be calculated by tbe formulae : 

P = 0.815 (100 — A) 1 I = 0.185 (100 — A). 

(i) See R. Aug. 1922, No 850. {Ed.) 
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To calculate A (percentage of water) the writer made the graph of the 
values found by Haecker and thus obtained. 

A = 90 m — 0.03624. 

where m indicates the weight of the body without the fatty substances. 

Applying the same method of calculation to the swine analyses made 
by C. C. Swanson (i) the writer finds for these animals the formula 

p = 0.83 (no — . 4 ) ; / = 0.16 (100 — A). 

To calculate A the same formula as for oxen is used. 

The writer deduces from Dawes’ and Gilbert's analyses that the ratio 
of proteins to inorganic matters is practically the same for sheep as for oxen ; 
but to calculate the water, a rather lower coefficient muse be used, namely : 

A a 87 m — 0.03624. 

By these formulae the average composition of the whole body at any 
time may be calculated when the live weight of the animal and its percent¬ 
age in fatty substances are known. F. D. • 

1189 - Investigation on Milk Retention ” in the Cow. — zeitzschmann, o in U L'Ut , 
2nd Year, No. 4, pp. 229-237 Lyons, April 1922. 

After having spoken of the normal secretion and flow of the milk, 
the writer turns to the “ mechanism ” of its “ retention. ” From ob¬ 
servation he believes that this phenomenon is due to a mechanical ob¬ 
struction. The actual internal cause of the phenomenon is a rapid and 
total displacement of that part of the teat which touches the sinus. Ac¬ 
cording to the writer, involuntary excitation of the muscles through 
the sympathetic system causes the retention of milk. There is a large 
number of smooth muscular cells in the middle layer of the cow’s teat 
which can contract and thus completely obstruct the teat, driving back 
the milk which is normally near the lower part of the sinus, so that not 
another drop of milk can issue, the external passage being completely 
blocked. " ' F. S. 

1190 - Food Value of Oats and Tares as Green Forage Hay or Silage. — 1. wood, t. b. 
and Woodmann H. K., Digestibility of Oal and Tare Silage, The Journal of Anri mil mil 
Science , Vol. XI, Part 3, pp. 304-309. Eotidou June 102 r. — H. Woodmann, H. K., 
Comparative Determinations of the Digestibility and Metabolisable Energy of Green 
Oats and Tares, Oat and Tare Hay, and Oat and Tare Silage. Ibidem Vol. XIX, Part. 2, 
pp. 144-145, Apr. 1922. 

I. The Digestibility of Oat and Tare Silage. — Digestibility test made 
on 2 sheep during 2 periods of 14 days each. During one period the}' were 
given a maintenance ration of 500 gm. of. meadow hay plus 100 gm. of 
linseed cake; to which ration during the second period, 1000 gm. of oat and 
tare silage were added. The coefficient of the digestibility of the silages 
was, respectively, for each animal: total dry matter 55 and 55.54% — 


(i) See R, July 1932, No. 75 *. {Ed.) 
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exude protein 66.19 and 18.15 % — ether extract 75.50 and 82.31 % — 
non-nitrogenous extracts 53.49 and 50.85 % — cellulose 48.9 and 50.57 % 

— inorganic matter 49.7 and 50.63 %. 

II. Comparative Determinations of the Digestibility and Metabolisable 
Energy of Green Oats and Tares, Oat and Tare Hay and Oat and Tare Sil¬ 
age. — The two sheep on which the preceding test had been made which 
gave remarkably concordant results, thus proving that *hey had the same 
digestive capacity, were used in these new tests. The oat plus tare mixture 
was fed as green fodder, hay or silage, during successive experimental 
periods of 14 days, in quantities of 4 — 1 — 3 kg. per head per day re¬ 
spectively, and contained, respectively, 1.299 — 0.840 — 0.819 kg. of dry 
matter. 

The digestibility of the green fodder for each sheep was : total dry 
matter 63.86 and 64.7 % — organic matter 65.65 and 65 5 % — raw pro¬ 
tein 61.53 and 63.1% — ether extract 52.04 and 51.9 % — non-nitrogenous 
extracts 77.03 and 76.5 % — cellulose 48.37 and 47.6 % —* inorganic 
matter 42.82 and 42.2 %. Applying the calculation to dry matter, there 
were the following average digestibility values : raw protein 6.83 % — 
ether extract 1,57 % — non-nitrogenous extracts 38.42 % — cellulose 
I 3 * 39 % — starch equivalent (Keeener) per 100 gm. of dry matter 44.92. 

The digestibility of hay for each sheep was : total dry matter 65.15 
and 65.0 % — organic matter 66.58 and 66.1 % — raw protein 69.00 and 
68.2 % — ether extract 37.32 and 36.8 % — non-nitrogenous extracc 
71.70 and 71.3 % — cellulose 59.12 and 58.7 % — inorganic matter 52.09 
and 53.6 %. Applying the calculation to dry matter, there were the 
following average digestibility values : raw protein 9.48 — ether extract 
0.77 — non-nitrogenous extracts 32.66 — cellulose 17.06 % — starch equi¬ 
valent (Keeener) per 100 kg. of dry matter 43.24. 

The oat plus tare silage was very successful. It contained 72.7 % 
of moisture, and the dry matter was composed of 12.55 % of raw protein 

— 4.32 % of ether extract — 45.57 % of non-nitrogenous extracts — 
29.44 % cellulose — and 8.12 % of inorganic matter. 

The digestibility of the silage for each sheep respectively was : total 
dry matter 64.38 and 64.1 % — organic matter 66.09 and 65.9 % — raw 
protein 64.73 and 65.1 % — ether extract 73.04 and 73.4 % — non-ni¬ 
trogenous extracts 70.96 and 70.5 % — cellulose 57.62 and 57.1 % — and 
inorganic matter 45.04 and 43.7 %. Applying the calculation to dry matter, 
there were the following average digestibility values : raw protein 8.18 % 

— ether extract 3.17 % — non-nitrogenous extracts 32.13 % — cellu¬ 
lose 16.81 — and inorganic matter 3.55 %. Starch equivalent (Keeener) 
per 100 kg. of dry matter 45.59. 

The metabolisable energy per 100 kg. of dry matter was : green oats 
plus tares: 256 S70 high calories — oat hay plus tare hay: 249 950 high 
calories — oat plus tare silage : 259 080 high calories. 

Another feed test was made on the same animals with oat plus tare 
silage and the silage feeds of the preceding year. The latter differed from 
the others because: 1} they had been cut when ripe, i. e. when the oats 

fmoj 



1360 FEEDS AND FEEDING 

had passed the milky stage and the tares were in full seed, instead of being 
cut when the tares were in full flower and the oat grain beginning to become 
milky ; 2) they had been left to dry on the field for 1 or 2 days before being 
silaged, instead of being silaged 3 hours after having been cut; 3) an ordin¬ 
ary silo had been used, in which the maximum temperature of fermenta¬ 
tion obtained was 35 0 C, instead of a small test silo, in which the maximum 
temperature was 25 0 ; in the first case the silaged feed was brown, in the 
second, green and sweet smelling. 

The results obtained with the silaged feeds the preceding year were 
distinctly inferior to those given above which is somewhat remarkable, 
seeing that they had been silaged under what are generally considered 
better conditions. By cutting the feeds to be silaged earlier, the yield 
is slightly less, but much more appetising and considerably more digestible. 

D. 

1191 - Digestibility of Several Lupine products after their Bitterness had been 
removed, and their Utilisation in Milk Production. — Morgen, a., wind- 
heuser, O., Sholer, G. and Ohlmer B. in Die Landwirtschattlichen Vetsurhs- 
Stationen , Vol. XCIX, fasc. 6, pp. 296-357. Berlin, 1922. 

Feed test in 1920-1921 at the Wurtemberg Agricultural Experiment 
Station at Hohenheim. The lupines had been rendered free of bitter¬ 
ness b3^ the method suggested by Prof. BitRGEEL fi). The products 
were: 1) coarse seconds obtained by grinding lupines still green but 
deprived of their bitter taste; they retained all the parts of the seeds, 
including the tegument ; 2) fine seconds, obtained like the foregoing, 
but better ground ; 3) lupine flour, hue, yellow, obtained by grinding 
lupines deprived of their bitterness and husked ; the bitter taste had al¬ 
most completely disappeared ; this was also determined by dosing with 
alkaloid by the M \rch ans EedERTB method (Landw. Versuchsstaticn - 
nen , vol. 98, p. 117)^ which gives the percentages of 0 to 0.05 %. 

The ration also included other feeds, such as: separated straw, 
potato mash and boiled potatoes, soy cake, beet tops chopped and dried 
with the leaves. 

A series of tables shows the following results : composition and di¬ 
gestibility of each feed and the rations; quantity and composition of the 
excrements ; utilisation of each feed ; milk production in the tests made 
with ewes and goats ; analysis of the milk ; difference in yield of milk and 
its constituents obtained by feeding urea and lupine flour or seconds, 
or the maintenance ration only (tests on goats); analogous comparison 
between urea and lupine flour or cake on the one hand and soy cake on 
the other. 

Lamb tests. — Initial live weight 70-81 kg. Daily ration per head 


{1) Described by Brahm in Zcitschrift fur an 4cwandle Chemie, 1922, p. 4 5. As to the other 
methods for depriving lupines of their bitter flavour, see B. feb. 1921, No. 119 ; Max Rung, 
Die K riegs f utter mt it el, Stuttgart, Eugen Ulmer, 1918 ; Prof. A. Bruttint, Ramassage et utili¬ 
sation des dockets ct residue Pour Valimentation dcs homines et des animaux, pour les envrais et 
Us industries am-icoleg, Rome, International Institute of Agriculture, 1922. 
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1) maintenance ration, 400 gm. oi meadow hay pins 600 gm. of separated 
straw; additional ration of 250 gm. of lupine flour or 400 gm. of lupine 
coarse seconds; 2) 500 gm. of hay plus 500 gm. of beet tops and leaves, 
chopped and dried ; 3) 1000 gm. of mixed feeds (equal parts of beet 
tops and leaves chopped and dried and lupine line seconds) plus 300 gm. 
of ha3a 

The coefficients of digestibility obtained were : t) Lupine flour: raw 
protein 99.7 %, pure protein 99,7 % (allowance made for the products 
of metabolism); fats 96.5 % ; nitrogen-free-extra ct 87.3 %. 2) Lupine 
fine seconds : raw protein 96.2 %; pure protein 96.1 % ; fats 79.4 % ; 
raw nbre 84.8 % ; nitrogen-free-extract 86 %; 3) Coarse seconds: 952- 
964%; 95.2-96.1 %; 68.6-81.9 %; 96 % and 97-95-1% respectively. 
There was a very high degree of digestibility, therefore, for husked lupine 
flour and a rather high degree for all the constituents of unhusked lupine 
seconds. 

Stvine tests (1). — Two animals of an initial weight of 26 and 27 kg, 
respectively received each day, one, 500 gm. of lupine Hue seconds plus 800 
gm. of boiled potatoes, the other, 400 gm. of boiled potatoes plus 1000 gm. 
of the mised feed described above. The coefficients of digestibility were : 
Lupine fine seconds : raw protein 96 % ; pure protein 96.5 % (corrected) ; 
raw cellulose 71.2 ; nitrogen-free-extract 82.9 ; mixed feed (seconds plus 
beet tops) : 92.692,6 — 91.7 — 61.3 — 87.80 respectively. 

Lupine tests on swine, therefore, also show good digestibility, especially’ 
in the case of proteins. 

Rabht tests. — Two animals of an initial weight of 3 and 3.3 kg. re¬ 
spectively received, in one test, coarse lupine seconds ; and in another, the 
above-mentioned mixed feed. The coefficients of digestibility for the 
seconds were: raw protein 98.2 %; pure protein 98.1 % (corrected) ; 
fats 93.5; nitrogen-free-extract 79.7 ; and for the mixed feed: 97.1 — 
97,0 — 50.0 — 80.7 respectively 7 . 

Sheep tests . — The basal ration per head per day consisted of 650 gm. 
of meadow hay plus 500 gm. of straw : the additional ration — 21b gm. of 
lupine flour or 354 gm. of lupine coa rse seconds, or 230 gm. of soy cake 
plus potato mash arranged so that the starch and the pure digestible 
albumen contents were equal in all rations. Initial weight 5,3-59 kg. 

Basing the value of the rations on the quantity and composition of , 
the milk produced, it was seen that lupine flour and seconds are on an 
average about equal to soy cake ; the first two, however, seem to be more 
favourable than the last for the formation of fats in milk. 

Coat tests. — In some tests lupine seconds and flour as well as soy 
were fed as a partial substitute for a basal ration poor in proteins, and 
also partly as an additional feed added to this maintenance ration. As a 
basal ration all the animals received 500 gm. of meadow hay plus 400 gm. 
of straw ; two of them also received 400 gm. of potato mash or 304 gm. of 


(1) See R , July, 1921, No. 73?. (Ed.). 
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boiled potatoes, the quantity of which was progressively diminished when 
lupine flour or seconds, or soy cake, were fed, but was such that the starch 
of the ration was always equal. 

In the case of goats also, lupine seconds and flour were almost equal 
in value to soy cake, though slightly less than in the case of sheep. Here 
also it seems that lupine products particularly favour the formation of 
fats in the milk. 

In conclusion, lupine products, deprived of their bitter flavour, form 
an excellent protein feed, accepted by all the animals, which can be easily 
kept for a long time, is very digestible both for ruminants and swine and 
is almost equal to soy cake in favouring the secretion of milk. 

P. D., 

1192 -Coeoanut Cake as Feed for Milch Cows and Breeding Slock generally. — woix, 
F. W. in College of Apiculture, Agricultural Experiment Station, Berkeley , California, 
Bulletin No. 335, pp. 241-258. Berkeley, Cal.. Nov. 1921. 

Information on the origin, composition, digestibility and food value 
of coeoanut cake ; report of 2 feed trials on milch cows with rations contain¬ 
ing this cake ; its value as a feed for milch cows and other breeding stock 
(horses, swine and poultry). 

The importation of coeoanut cake in the ports of the Pacific in the 
United States reached 201 360 t. in 1918 and 161 240 t. in 1920 ; it may 
be assumed that this consumption will show a constant increase. 

According to analyses made in recent years by the “ Division of Nu¬ 
trition " of the University of California, and by the “ State Bureau of Food 
and Drugs ” of the same State, the average maximum and minimum per¬ 
centage composition of ground coeoanut cake is, respectively : moisture 
10.55, 6.9, *6.7 — proteins 20.69, 18.5, 22.4 — fats 8.78, 6.5, 10.7 — cel¬ 
lulose 9.60, 5.7, 14.7 — nitrogen-free-extract 44.41,39.6,49.5 — ash 5.97, 
5 -i, 7 -o. 

The average digestibility determined by several investigators for oxen, 
sheep and swine is : dry matter 82 % (from 75 to 90) — raw protein 85 % 
(from 75 to 90) — fats 98 % (from 96 to 100) — cellulose 50 % (from 23 
to 73) — non-nitrogenous extracts 83 % (from 80 to 87). Nutritive ratio 3.5. 
These data compare very well with those of the commonest concentrated 
feeds. Both in digestibility and in its total nutritive constituents, co- 
coanut cake approaches cotton cake and barley and is a little superior 
to wheat-bran and dry beet pulp. 

In the first test, 3 groups of 8 cows received a mixture of : maize bran 
300 parts by weight plus crushed barley 210 parts plus cotton cake 200 parts 
plus dry beet mash 300 parts. In all, the cows received 7 kg. of concentrat¬ 
ed feeds per kg. of butter produced ; in one group 2 kg. and in another 
4 kg. of this quantity of concentrated feeds were cotton cake. The tiine 
during which the test lasted was divided into 2 periods of 6 weeks eaeh, 
during which the 2 groups receiving the two different quantities of cocoV 
nut cake were interchanged. In addition to the concentrated feeds, all 
the cows received lucem hay and sugar sorghum silage. 

The second test was made with 2 groups of 6 cows, which received 
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during the first period, in addition to the lucern hay and silage, the ordin¬ 
ary standard mixture of concentrated feeds, and during the second period, 
the same mixture to which cocoanut cake had been added ; and the 2 
feeding periods were interchanged for the 2 groups. The concentrated 
feed mixture composed of : 120 kg. of wheat bran plus 140 kg. of crushed 
barley plus 100 kg. of cotton cake plus 100 kg. of dry pulp. The amount 
of concentrated feeds given was 7 kg. per kg. of butter produced ; when co¬ 
coanut cake was fed, 2 kg. of the concentrated feed ration were replaced 
by the same weight of cocoanut cake for all the cows except those which 
received 3 kg. or more of concentrated feeds per head per day: the former 
had 1.5 kg. of cocoanut cake per head per day in place of an equal weight 
of concentrated feed mixture. 

In the first test, the daily average production per head for the 3 groups 
respectively was (control — ration of cake — double ration of cake): milk 

8.5 kg., 8.9 kg. and 8.1 kg. — milk solids 1.139 kg., 1.243 kg. and 1.141 kg. 
— milkfats35i, 412 and 384gm. Relative value of the rations: consumption 
per 100 kg. of milk 181, 192 and 202 kg. of the dry matter of the feeds — 
105, 114 and hi kg. of digestible dry matter ; consumption per kg. of 
milk fats ; 42.9 kg., 41.2 kg. and 42.3 kg. of dry matter — 24.9 kg., 24.5 kg. 
and 25.3 kg. of digestible matter. 

In the second test the daily average production for the 2 groups re¬ 
spectively was {ration with, and ration without, cocoanut cake) : milk 

13.5 kg. and 13.7 kg. — milk solids 1.73 kg. and 1.71 kg. — milk fats 495 
and 504 gm. 

The results of the 2 tests prove that feeding with cocoanut cake tends 
to slightly increase the fat content of the milk and to reduce the natural 
decrease of lactic secretion in proportion to the duration of such feeding. 
The rations containing, in addition to the standard mixture used by the 
Californian breeders (barley plus bran plus cotton cake plus dry pulp), a 
supplementary ration of cocoanut cake, proved rather superior to those 
without it. Nearly all cows will eat about 1 kg. per day of this cake, but 
some refuse double the quantity, even when mixed with the feeds they 
prefer. F. D. . 

1193 - The Asphodel as a Food for Animals. — March and, g., in J BuVetinde la SoctiU 

d*Histoire natwelle de VAirique du Nord , Vol. 13, No. 6, pp. 202-205, 1 fig. Algiers, 

15th June 1922. 

The aqueous or alcoholic extracts of the tubercles, flowers and leaves 
of the asphodel are not poisonous for animals. The tubercles were eaten 
by man in ancient times and are so even up to the present day by certain 
tribes such as the Tuaregs. Mam r domestic animals (swine, goats, oxen, 
mules, dogs, chickens, ducks, etc.), feed on them. As these tubercles 
contain a rather large quantity of inulin, they may be used with advantage 
in time of famine for feeding livestock and even for human consumption. 

Peeled, boiled and crushed and mixed with a little barley, the tuber¬ 
cles were always freely eaten by a chicken, on which the writer experi¬ 
mented, 140-160 gm. per day being consumed. The bird fattened on 
it, but less so than the control. L. V. 

[ 1 K» 3 - 11 I 4 ] 
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1194-Albumen replaced by Urea in the Food of Milk-producing Animals (1). — 
I. Morgen A., WiNdhetjser, C. and Ohlmer. E. } Uber den Ersatz von Eiweiss durch 
Harms toff bei Milchtieren, Die Landwirtschafthchen Versuchsstationen , Vol. XCIX, Part 6, 
pp. 359-366. Berlin, 1922. — II, Hansen, J., Futterungsversuche mit Harmstoff bei 
Kiihen, Deutsche Landwirtschattliche Turzucht, Year XXVI, No. 32, pp. 313-315. 
Hanover, Aug. ri, 1922. 

I. — Feed test made in 1921 at the Agrarian Experimental Sta¬ 
tion at Hohenheim (Wurtemberg) on a sheep and five goats. Compara¬ 
tive tests were made with urea and soy cake. 

The sheep received : 650 gm. of meadow hay pins 500 gm. of straw 
plus 500 gm. of potato mash ; during the period of substitution, 39.1 gm. 
of urea took the place of 76 gm. of mash; the starch value thus remain¬ 
ed the same. 

Four goats received 500 gm. of hay plus 400 gm. of potato mash, 
which were afterwards replaced by 304 gm. of boiled potatoes ; during 
the periods of substitution, 200 gm. of soy cake were given instead of the 
304 gm. of boiled potatoes, or 31.3 gm. of nrea instead of 46 gm. of boiled 
potatoes. The fifth goat only received, as basal ration, 500 gm. of hay 
plus 400 gm. of straw; and in the periods when a complementary ration 
was also given, it received 200 gm. of soy cake plus 126 gm. of boiled pota¬ 
toes, or 31.3 gm. of urea plus 242 gm. of boiled potatoes. The digestibi¬ 
lity results of the rations are given in Table I. 


Table I. — Feeding tests on a sheep and five goats : comparison between 
the fundamental uition, the ration with protein substances (soy cake ) 
and the ration with urea. 



Sheep 

Goats 


Fundament- 

Ration 

Fundament- 

Ration 

with 

soy cake 

Ration 


al ration 

with urea 

al ration 

with urea 

Starch content of ration in kg. 


1 




per 2000 kg. of live weight . 

12.1 


13-7 


Pure digestible albumen per 



(maximum 14.7 ; minimum 12.9) 

1000 kg. of live weight: 
calculated from the nitrogen 






of the excreta, insoluble in 
peptone. 

IS** 

1.52 

1.71 

3-75 

1.66 

calculated from the total nit¬ 






rogen of the excreta . . . 

i -37 

' 1.33 

i* 5 i 

3-54 


Total raw protein digested per 





5-26 (4 
6.49 (a) 

1000 kg. of live weight . . . 

2-53 

4-59 

2.93 

5.14 

Nutritive coefficient .. 

i : 10,1 

1 :9.8 

1 

I : 10 

* * 4*1 

) 1 : 9.8 M 
) 1 : 9-5 (2) 


(i) Normal amount 31.3 gm. — (2) Large amount of 47 gm. 


(i) See R. Nov, 1921, No. 1147 (Ed.). 
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Taking the figure 100 as representing the milk yield and each of its 
constituents for the periods during which the basal ration only was given, 
Table II shows the results obtained for the period during which urea or 
soy cake were fed. 

Compared -with pure albumen (— 100) urea, in the tests made in 
1921 on goats, gave an average of : milk, 83 ; dry product 93 ; fats 105 ; 
and nitrogen 95. The average figures given by the test made in 1918-1920 
were respectively : 86 — 89 — 102 — 92. The results therefore cor¬ 
respond sufficiently. 

Finally, it has been proved that albumen may be to some extent re¬ 
placed by urea without reducing the milk yield, and that the price alone 
will enable it to be decided whether this substitution is advantageous or 
not. Targe quantities of urea, however, should be avoided. 


Table II. — Milk production obtained with urea or soy cake as compared 
with the fundamental ration alone (= 100). 




' Milk 

| Dry Products 

! 

Fats 

Nitrogen 


Urea 

> 

I 

! 



Sheep . . 


• j 137 

! 141 

141 

137 

Goafs . . 

Cake 

* i 97 

j io 4 

1 

118 

109 

Goats . . 


• 115 

in 

108 

j 

112 


II. — Numerous feed tests on cows with urea, at the Agricultural In¬ 
stitute of the Konigsherg Uni\ ersity. For some cows the test lasted 18 
months ; in some cases only 100 gm. of urea per head per day were given, 
and never more than 200. This product was alwa} r s mixed with the fun¬ 
damental ration (mangold, potato refuse and finally, concentrated food) 
and this mixture was given twice a day in equal parts, morning and 
evening. In addition, each cow received 50 gm. of salt. 

The total period in which urea was fed amounted to 1872 days. 
All the cows, without exception, willingly took feeds mixed with urea. 
There were no cases of indigestion being caused through this product; 
there is no harm therefore in giving urea to cows so long as the dose does 
not exceed 200 gm. per day. 

The results of these tests are as follows : 

1) It is very probable that when there is an insufficiency of albu¬ 
men, not only the starch in the ration but also urea may be used. 

2) So long as the feeds contained a sufficient quantity of carbo¬ 
hydrates, the cow’s tested, even when they only received a fundamental 
ration in which albuminoids were too scarce for the maintenance and pro¬ 
duction of milk, but which was completed with urea, gave a milk yield 
little if at all inferior to that obtained by a ration sufficiently rich in al¬ 
bumens. 


I** M] 
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3) The addition of urea to a raticn poor in albumens but contain¬ 
ing sufficient starch, increases milk production and its fat content. 
Urea only has this effect c n ruminants and is explained by the activity 
of the schizomycetes in their digestive organs. A certain quantity of 
nitrogen, it is true, is more efficacious in the form of albumen in the feeds 
than in that of urea, but the latter may replace the former to a consider¬ 
able extent without interfeiing with production. 

5) The increase in weight by the use of rations sufficiently rich in 
carboltydrates, is lower when urea is added instead of albumen. The 
milk, however, dees not seem to form at the expense of the proteids accu¬ 
mulated in the organism. The cows tested, indeed, generally showed a 
slight reduction in weight during the first weeks of the test with a ration 
containing urea ; but there was an increase of weight afterwards, though 
not much. 

6) Where feeds are rich in carbohydrates but poor in albumen, 

urea may be of practical value {1). F. D. 

1195 - Swine Heredity: Swine as a Reserve Stock for Experiments in Heredity. — 

Nachsheim, H., in Zeitschrift iiir Schweinezucht, Vol. XXIX, No. 5, pp. 65-71, 2 figs. 

Neudumm, March 15, 1922. 

The beginnings of the present science of heredity date from the year. 
1900. The theoretical progress made during the last 20 years, however, 
has generally been based on experiments made cn such animals as guinea 
pigs, mice, etc., which are very prolific, increase rapidly and cost little 
to breed. 

For this reason our knowledge of the heredity factors ofjswine breeding, 
which is of such importance in farming, is slight and disconnected. 

An increased knowledge would, however, be very important from a 
practical point of view, for it would ensure much more satisfactory results 
than these at present available, and breeds could be modified at will. 

Some data are available on the transmission of colour: for instance, 
a cross between a Berkshire and a white pedigree pig nearly always results 
in white young, very rarely in spotted, and never in black. No experiment 
has been made as yet on the influence of heredity on the first and second 
hybrid generations. 

From the farmer’s point of view, a knowledge of the hereditary trans¬ 
mission of the number of teats is much more important; experts generally 
keep this in view and only rear sows with a number of teats not less than 
a given minimum, but it would be very difficult to find a breeder who 
notes the variation of this number in the boar and in the young of the 
boar and sow in order to gain useful information regarding further breeds. 

It would be valuable from the statistical point of view to collect 
these data, and would allow a scheme to be drawn up for the hereditary 
transmission of the number of teats. 


(1) For a description in ertenso of these tests see: G. OldemburG: Landwirtsclmithche 
Jahfiuchit, vol. T, VII, fasc. 2, Berlin, P. Parey, 1922. Another urea test on a cow was 
made with much, success by Voltz: see K. Nov. 19^1, No. 1147. (Ed< * 

- [ 1194 - 1195 ] 
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Another important factor is the power of reproduction; but research¬ 
es and observations on this subject are rendered rather difficult owing 
to its complex nature. The above-mentioned factors and others, such as 
resistance to disease, the nature, quality and quantity of the meat and 
fat, are heredity factors ol which it would be very useful, from the practical 
point of view, to know the action and mode of transmission. 

On these subjects, and with the aid of the Prussian Ministry of Agri¬ 
culture and the Experimental Station for Swine Breeding at Ruhlsdorf, 
the writer has begun research work, the results of which he will give in 
future articles. E. F. 

1196 - Investigations on the Growth of Livestock. — Schmid, a., in Landwirtschaftliches 

Jahrbuch der Schweiz, Year XXXVI, No. 3, pp. 311-403. Berne, 1922. {Report presented 

by the Central Department of the Federal Agricultural Experiment and Analysis 

Staf'ons) 

The writer highly recommends the taking of the body measurements 
of livestock. By putting the classification on an objective basis, a better 
scientific description of the forms of livestock may be obtained. The invest¬ 
igations are of special importance in connection with the growth of females 
of t he red spotted Sinmienthal breed. The method differs from the previous 
methods in the fact that periodical measurements are started from the 
third day after the birth of the calf, and continue up to the age of 6 years. 

The investigation was completed by the regular weighing of the animals 
and during the first year careful observations were made, by means of 
monthly measurements. In all, m body measurements were taken, of 
which 84 have been utilized in this study. The principal object of these 
investigations is to encourage a uniform method in enquiry which will be in 
conformity with the practical needs of breeding. At the same time the 
wiiter gives a characteristic and exact description of the Simmenthal 
cattle from their earliest age to the adult stage, with the periodical modi¬ 
fications in their external form. 

The summarized results show that during the first year the measure¬ 
ments of height, and during the second and third years those of width and 
length, show the greatest increase. During the fourth year, on the contrary, 
the length is of most importance. 

In the chapter dealing with the application of the results of these 
investigations, practical conclusions are given regarding breeding and 
feeding, judging of cattle and the periodical increase in growth of the 
animals. The writer calls special attention to the tardy growth caused by 
premature weaning or weaning for too short a period and by changing 
feeds tco quickly. 

In order to facilitate the more detailed study of the results 8 tables- 
are given showing the averages of growth during the different periods and 
7 other tables with graphs showing the modification of growth. In ad¬ 
dition, a table based on the relation between the average body measure¬ 
ments and the average height of the withers gives in a striking way the 
chief results of these experiments. A. 
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cattle 1197 - Zebu Selection for Milk Production in Brazil. — a Fazenda modema, voi. vji, 
No. 7, 5 pp , 4 figs. Rio de Janeiro, July 1922. 

M. Jo ao DE Abri'n t has experimented in the selective breeding 
of the zebu for milk production on his “ Fazenda Ilaoca ” at Boa Sorte 
(Leopoldina, Rio de Janeiro State). By his choice of breeding stock, 
proper care in rearing and abundant feeding he has obtained a herd re¬ 
markable not only for its high milk yield but also for its docility. I11 a 
check milking test (once a day for two consecutive days) 3 pure-blooded 
female zebus produced an average of 5.4 litres per head at each milking ; 
19 females of % zebu blood and % European milch breed yielded an aver¬ 
age of litres per head at each milking : and 11 females of 7 / 8 zebn 
blood and 1 / 8 European milcb breed, 5.5 litres per head. The highest yield 
(7 litres the first day and 8 litres the second) was given by a female of 3 / 4 
blood ; no milking yielded less than 3.5 litres of milk. F. D. 

1198- Comparative zootechnical Value of the Z9bu and the Ox. — Cavalcanti, p., 
Lavolira e CnaQao, Year VII, No. 6 . pp. 137-1.12,. 1 tig. Rio de Janeiro, June 1922. 

The Brazilian Ministry of Agriculture has entrusted the « Posto Zoo- 
technico » at Pinheiro^ of which the writer is Director with a series of experi¬ 
ments for the purpose of determining the value of the zebu for the improve¬ 
ment of stock-breeding. In the 1921 Report, presented to the Director 
of the «Servi^o de Industria Pastorial», the writer examines the much- 
discussed question of the specific name to be given to the zebu and whether 
it should be considered as a species or that the view of Tampellini that the 
zebu and its varieties are simply different types of the Bos Taurus genus is 
correct. 

The measurements taken by the writer of 20 prize animals and xo 
bought by the Brazilian Ministry of Agriculture, proved that the form of the 
zebu is asymmetrical, i. e. does not correspond with th correct zoometrical 
proportions. 

The following table shows some of the measurements: 


Measurements of zebu bred by selection . 




5 year-old 

i year-old 

3 year-old 



Males 

Males 

Females 

Height to withers-. 

. m. 

! 

1.47 

1 

| X-I 9 ! 

I.25 

Length of trunk. 

. . . » 

T -7 5 

I I 23 

1*38 

Height of breast. 

. . » 

0.79 

0-53 

0.60 

Measurement round breast. . . 

. . . » 

2.40 

— 

— 

. Front width of breast.... 

. . . » 

1 0.52 

O.3S 

0.3S 

Width of pelvis .. 

. . . » 

i o -57 

O.3O 

u.32 

Width of croup .. 

. . . » 

i o -55 

! 

j 0 34 

' ' 


The zebu when kept in the stable, requires more intensive feeding than 
the ox! and shows a slighter increase in weight in proportion to the food 
consumed, which tallies with its large skeleton. The average weight at 
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birth was 26 kg.; at 3 months 65 kg.; at 6 months 141 kg.; at 9 months 
211 kg. ; at 24 months 315 kg. ; and at 36 months 316 kg. The ratio of 
nutrition in the rations consumed in the periods between these ages was 
respectively : 1: 5.0 — 1 : 4.8 — 1: 3.4 — 1: 3.6 and 1 : 4.8. 

In one test, 5 female zebus and 5 cows were kept on the same scanty- 
pasture from October to December : the first weighed, on an average, 285 
kg. before going out to grass and 303 kg. after ; the second, respectively, 
260 and 405 kg. Even on pasture therefore the zebu is very inferior to 
the ox in the utilisation of feeds. On the other hand, it show r s greater re¬ 
sistance to tick and other external parasites. Dutch cows are particularly 
subject to such attacks, while Limousine cows are less liable than the 
other European breeds tested, viz. Hereford, Schwytz and Dutch. 

In Brazil cattle are bred chiefly for meat and for work. Zebus are 
not suitable as store cattle because their utilisation of feeds is slow and poor. 
The writer therefore advises a very limited use of them for crossing with 
European cattle, and among these a choice for this purpose of small types, 
of which it is desirable to increase the frame. A first generation crossing 
may be tried, followed by cross breeding for the market with European 
store cattle. This method will be tested at the <t Posto Zootechnico » 
at Pinheiro. F. D. 

1199 - The pure-bred Cattle of Glan-Donnersberg (Palatine). — esskuchen Ed. (Tier- 
^uchtmstitui cler Technischen Hochschule, IV/iinchen'i, in Deutsche Landwirt^chartliche 
Tierzucht, Year XXVI, Xo. 27, pp. 262-265, 3 figs. Hanovei, Julv 7, 1922. 

Little has been published on the Glan-Donnersberg breed of cattle, 
which is rather numerous in the Rhine Palatinate and the neighbouring 
Rhine provinces ; nor is it so important as the black spotted and Simmen- 
thal breeds. In West Germany this breed cannot be replaced, even by 
the Simmental, which is inferior, from the point of view' of acclimatiza¬ 
tion, hardiness, economy and production. 

The history of this breed only dates from 1750. Previously regulations 
as to the keeping of bulls and pasturing already existed ; but no mention 
is made in them of the Glan-Donnersberg breed. It may therefore be 
taken as a fact that it belongs to the breed which spread all over the South 
of Germany after the Thirty Years’ War. It is divided into the Gian 
and Donnersberg varieties, because in the first district it was crossed with 
the Schwytz breed and in the second with the Bernese. 

Owing also to the fact that the forage of the district is more nourish¬ 
ing and richer in lime, the Donnersberg type soon became larger and heavi¬ 
er than the Gian. In the latter district there are more small holdings, 
and the cattle, especially the milch-cows, are put to work before they reach 
maturity. 

The first to introduce cattle breeding from foreign countries was Duke 
Christian IV (1742-1775). He imported Swiss and Frisian cattle at his 
own expense and afterwards presented them to communities and private 
persons free or at a very low price. 

Rearing in the Palatine afterwards underwent many vicissitudes, and 
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the same remark applies to the attempts made a little later than i860, and 
soon afterwards abandoned, at crossing the Donnersberg with Shorthorn. 
The breeding methods which have proved so successful since 1873, are 
due to Prof. May of Weihenstephan. He proved that the defects attri¬ 
buted to the breed were not due to the breed itself but to the defective sys¬ 
tems of rearing, and especially to insufficient food, errors in the rearing 
of young animals and the fact that the animals were put to work too early. 
For the application of the rules he had formulated, he founded two 
v Stammzuchtbezirke» (Societies for breeding pedigree cattle), one at 
Gian and the other at Donnersberg, and these were extended continually 
by the formation of new societies. 

These institutions endeavoured to attain the object for which they were 
establisheed by purchasing better breeding cattle, by offering prizes to bleed¬ 
ers who kept bulls for a considerable period, by organising fairs and by 
awarding money prizes to breeders who exhibited pure-breci, well-formed 
and properly reared animals, etc. 

The application of the same improvements in the rearing of the Gian 
and Donnersberg breeds rendered the type more and more uniform ; and 
in 1898 the Society for Breeding Glan-Donnexsberg cattle was founded with 
its headquarters at Kaiserlautern, its object being to raise pure breeds 
and improve existing breeds. 

Milking tests had been undertaken some time before the war in order 
to improve milk production. Some attempts were also made to provide com¬ 
mon pasture grounds, not all the numerous small farmers possessing suf¬ 
ficiently extensive grazing lands. 

The following averages from measurements taken by the writer of more 
than 100 cows will give an idea of the typical conformation of these animals: 



cm. 


cm. 

Height at withers. 

of back ...... 

» loins ...... 

» at insertion of tail . 

Depth of chest. 

. . . 132.2 

• - * I 3 I .4 

. . . 134.2 

. • • 13S.6 
. . . 6S.1 

Depth of chest.. 

Width of trout ribs. 

Measurement round chest . . . 

» » cannon. . 

. 40.9 

45-0 
. 180.6 

r 8.0 


The number of this breed decreased from 96.000 head in 1914 to nearly 
80.000 in 1919. 

It is especially a milk and meat producer, but it has other uses also and 
more than 30 % of the tillage of the district where it is reared is done by 
cows, and about 12 % by oxen. 

The cows yield from 2000 to 3000 litres of milk annually : the general 
average is from 2400 to 3500, with an average fat content of 4 to 4.5 %. 
These results could be greatly increased by selection. 

The colour of ttie coat varies from light yellow to deep red and the 
flesh is very tender. The animals are not completely fattened and before 
the war many of the store cattle were exported to France. An experiment 
made by a breeder proved to what extent these animals may be fatten- 
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ed : a calf weighing 55 kg. when 3 days old attained a weight of 446 kg., 
at the age of 1 year by intensive feeding. From 50 to 60 % are used aS' 
meat. F, D. 

1200 - Cattle-Breeding In the Province of Padua. — biaktchi, g., in it mode) no Zooiatro 
Series V, Year XI, Xo. 7, pp. 153-168. Bolofrna, July 1022. 

The province of Padua has an area of 202,463 ha., of which the great¬ 
er part is flat country; culture, nevertheless, is very varied, and in this 
respect the province may be divided into 3 zones : the first, the Euganean 
hills, is formed chiefly of igneous trachytic rocks; the second is an ele¬ 
vated plain formed of alluvial and rather shifting soil; and the third, 
a low plain formed of rather compact and firm clay detritus. 

The cattle raised are : the Apulian breed (a Paduan variety), the 
Podolian breed and the Emilian. 

The Apulian breed predominates in the southern zone of the pro¬ 
vince ; their height varies from 1.40 to 1.70 m.; the oxen weigh about 7 qx. 
and the cows 4 qx. They are of slow growth and great endurance but do 
not fatten to any extent; it is therefore advisable to employ them for 
labour and not as meat or milk producers, because the cow often yields 
insufficient milk for her calf. This breed is utilised on large faims situat¬ 
ed on firm, clayey soil, where the work should be rapid and continuous; 
where small or medium sized farms take the place of large ones, the breed 
has become finer ; it fattens better and shows earlier development, being 
improved by individuals of the Rcmana variety 7 , which are much finer 
than these of the pure breed. 

The Alpine breed is found in the North, while seme branches are also 
met with in the South: on certain farms the grey type is seen, which often 
has the characteristics of the Bellune breed, sometimes also those of others. 
The animals of this type are excellent though slow workers; they fatten 
rather quickly ; and the cows are fairly good milk producers. The brown 
variety are used exclusively for milk production and are classed under the 
three sub-types: Yal Rendena, Borlina and Swiss. The first of these 
sub-types is disappearing ; the second is slight-limbed, small, dispropor- 
tioned and black and white ; their milk yield is high, and was obtained 
after long selection. It was difficult to introduce the Swiss sub-type, but 
now the difficulties are gradually being overcome, and there are hopes 
that it may become widely diffused, either pure or crossed with the two 
preceding types, because they combine an abundant yield of excellent 
milk with a remarkable tendency to fatten. 

The Jura type is fairly numerous and produces sufficient milk for the 
needs of the fanner and the calves ; it attains an average weight of 9 qx., 
and may also be employed to a certain extent in work. 

The Emilian breed has recently been imported on trial and is not 
numerous. 

Cattle-breeding is carried on in stalls. The stalls leave much to be 
desired from the point of view of position, size and hygiene. They are 
almost always made of stone and are damp and insufficiently sloped for 
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the water to drain off ; the ceiling is too low and the openings are too nar¬ 
row to ensure sufficient ventilation. 

In spring and summer, the feeds include red clover, vetch, rye, barley 
and seed-hay ; in winter, sometimes straw, but more often stubble, reeds, 
maize spathes and wheat straw. These feeds are roughage of low nutri¬ 
tive value badly kept and are not prepared in any way. Trade offal, such 
as beet mash, malt and marc (the residue of pressed fruit), are also given, 
but not supplemented by matters rich in protein. At the end of winter 
the animals are generally much weakened. Mountain pasturing ( <f al- 
page which was also carried on before the war in the district of Citta- 
della, became extensive in 1921 ; more than 1500 oxen remained in the 
‘‘ Malghe " (a cattle enclosure) from June to 21st September. The cheese 
industry is but little developed ; a very savoury kind of cheese called Asiago 
cheese is made. There are very few cooperative dairies. The trade in 
livestock is carried on at the fairs and markets of the county town and 
other centres ; the Padua market, which exports to other provinces, should 
be noted. 

Here and there in the province there were some mutual livestock insur¬ 
ance companies, but few oi them prospered and they have had no influence 
in improving hygienic and breeding conditions. For some time past mutual 
non political associations have been formed through the propaganda of 
the itinerant chair of Agriculture ; they have been united in a provin¬ 
cial federation, presided over by a veterinary surgeon. Up to the present, 
cattle breeding in the Province of Padua has not been developed as much 
as it should have been, owing largely to the mixture of breeds of cattle 
and the lack of method of the breeders. The Stock-Breeders Association of 
Padua (which distributes stock-breeding publications and superintends 
the purchase and utilisation of improved breeding cattle), the Provincial 
‘Commission for the Improvement of Cattle (which makes an expert exa¬ 
mination'of bulls intended for public service and for approved breeding 
stations and also supplies young bulls for the improvement of breeds at 
special reduced rates), the Stock Breeding Section of the Itinerant Agri¬ 
cultural Instruction Department (which publishes practical and theoret¬ 
ical stock-breeding propaganda), the Agricultural Syndicate of Padua 
and the Mutual Cattle Federation of Padua encourage the initiative and 
efforts of the local breeders and direct them towards one object, namely, the 
the improvement of local cattle-breeding. E. F. 

i2oi - Feeding Tests on half-breed Store Cows in Calf. —Sheets, e. w. auci Tuck wilder, 
R. H., in, United States Department of Agriculture, Bulletin No. 1124, 17 pp. Washington, 
Feb. 1922. 

This work is divided into 2 parts : 1) rations, increase or decrease of 
cows' and calves' weight produced by these rations ; 2) cost of production 
of rations and rearing of calves until weaned. The results are set out in a 
series of tables and the value of the rations and their cost is discussed with 
^reference to the increase of weight. 

These feeding tests were made in co-operation with the Experimental 
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Agrarian vStation of Western Virginia in the South-East part of this State. 
They were repeated during a period of 4 years for 132 days per ann. on 
an average during the winter. Half-breed Shorthorn, Hereford and 
Aberdeen-Angus cows were used, of which the average weight at the begin¬ 
ning of the tests was 379 kg., and which generally were to calve th# 
following spring or at the beginning of the summer. 

For each feeding period the cows were divided into 4 uniform groups 
of 10 each ; during the summer the cows and their calves were sent to grass 
on good meadow pasture (Poa pratensis) and white clover. After the first 
3^ear, the ration of the fourth group, composed of “ shock com ” (i. e. maize 
reaped when in the ear and ripe phis a mixture of hay phis wheat straw), 
was replaced by one containing maize silage, the price of which is lower and 
its nutritive value superior. The hay mixture contained approximately 
equal parts of cat's tail grass (Phleum pratense) and clover. Analysis 
showed that the feeds used, with the exception of the cotton cake, were 
of rather inferior quality. In the following tables the average quantities 
of feeds consumed during the four years are shown, with the exception of 
those of the fourth group, which were given for one year only. 


Tabi,e I. — Seeds consumed per 1000 kg. of live weight 
per cow and for each calf horn . 


Group 

Ration 

Feeds per 1000 kg. 
of live weight per cow 

Consumption 

per 

calf born 

Total j 

1 

per day ] 

1 



kg- ! 

kg. | 

kg. 


i Maize silage. 

3688 

27 9 

1379 

1 < 

Mixed hay .. 

1252 

9-5 

477 

i 

f Wheat straw. 

421 

! 

3-2 

l6l 

! 

1 

l Maize silage. 

j 39 ii 1 

28.9 

1552 

2 

Soy hay... 

1201 i 

8.9 

455 

1 

1 Wheat straw. 

I 

1 362 

| 

2.7 

162 


I 

^ Maize silage. 

3830 

29-0 

1645 

3 

j Wheat straw. 

i 1134 

i 8.6 

849 


' Decorticated cotton cake. 

1 

237 

1 

1.8 

! 103 


! 

\ Maize in ear (“shock com”) . . . 

I 

2172 

17.8 

i 923 


*1 Mixed hay .. 

1448 

! 11 -9 

616 

4 

' Wheat straw. 

i 

; 2 66 

! 

, 2.2 

1 

ns 

i 


Those groups winch suffered a loss of weight during the winter, 
showed the greatest increases in weight during the following summer, 
but those which slightly increased in weight during the winter showed 
the greatest increase at the end of the year for the whole year. 

Basing the value of the different rations on the average weight of the 
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calves at birth and the cows' increase in weight during the winter and 
slimmer, group 2 ration ranks first; group 3 second ; gTonp 1 third; and 
group 4 last. 


Table II. — Daily ration given for 132 days during the winter 
to cows in calf , and change in their live weight. 


Group 

Feeds 

1 

Daily ration 

Increase (+) 
or loss (—) 
of live weight 
after 13.3 days 

■ 



kg. 

| , kg. 


| Maize silage. 

10.5 

I 

I 

; Mixed hay.. 

3-5 

—is 


1 Wheat straw.. 

1 2 

\ 


1 Maize silage. 

10.9 

I 

2 

Soy hay. 

3 4 

4 - 21.3 


( Wheat straw. .. 

| 

1.0 

\ 

1 


1 

^ Maize silage. 

11 0 

1 

i 

3 

v Wheat straw. 

0.7 

9 x 


1 Decorticated cotton cake .. 

| 

3-3 

\ 

1 


1 

1 Maize in ear.. 

6.8 

1 

} 

4 

j Mixed hay. 

4-5 

— 22.2 


( Wheat straw. 

0.8 

) 

1 


The results of the second part of the work show us that for half-breed * 
store cows a winter ration consisting of maize silage with a mixture of 
hay, soy hay or cotton cake is much more economical than a ration of maize 
in ear (“ shock corn ”) + mixed hay + wheat straw. The cows which, 
in addition to maize silage, received a mixture of hay or soy hay, produced 
calves whose live weight was much greater than that of calves produced 
by cows fed on cotton cake, so that the average cost of rearing these latter 
Was about 6% in excess of the cost for the former. There is another 
advantage in connection with the hay of the first ration: it can be produced 
on the spot, which eliminates expense and fluctuations in price. F. D. 

1202 - Casual Flora Imported into Germany in Wool and the Question of its Accli¬ 
matization. — See No. 1154 of this Review. 

1203 - Feeding Tests,on Swine: Acorns as compared with Oats and Barley Seconds. — 

MtriXER and Sandbring, in Deutsche landwirtschaithche Tiersucht , Year 26, No. 33, 
pp, 32S-326. Hanover, Aug. 18, 1922. 

Feeding tests lasting 4 weeks made at the “ Versuchswirtschaft fur 
Schweinehaltung, -futterung und -zucht ” (Experimental Station for Swine 
Breeding, Feeding and Selection) at Suhlsdorf (Teltow), from 10th Fe¬ 
bruary to 10th March, 1922. 

The acorns and oat and barley seconds did not differ much as to their 
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digestible albumen content 2.7 — 7.2 — 6.1 %) and their starch value 
(52.4 — 59.7 — 72.0) ; the tests were made on 21 animals of 6 weeks, of 
an initial average weight of 48 kg. They were divided into 3 groups, 
which received : the first, 1 kg. of acorns, the second, 1 kg. of oat seconds 
and the third, 1 kg. of barley seconds per head per day; in addition, all 
received 125 gm. of fish powder plus 3 kg. of refuse potatoes, also a little 
chalk and some oat balls. The fish powder contained : 43.6 % of digest¬ 
ible protein, 1.2 % of fats and 6 % of salt. The average results were 
respectively for the 3 groups: initial weight, 44.7 kg. — 49.3 kg. — 47.4 
kg. — final weight 5J .3 kg. — 60 kg. — 59.3 kg. ; average daily increase 
per head, 234 gm. — 377 gm. — 428 gm. The acorns, though eaten by 
adult animals, have therefore less than half the nutritive value of barley 
seconds as regards young animals. 

According to Lehmann, oat seconds possess 70 %of digestibility and 
barley, 80 % ; the results of this test confirm these figures. F. D. 

1204 - Rations for swine — Wilson, J. W. and H. HuhlmaN A. H, in Agricultural 
Evpcnment Station, South Dakota State College of Agriculture and Mechanic Arts , Bulletin 
No, 192. pp 3^2-316 Brookings, South Dakota, 1021. 

The Bulletin is divided into two chapters: I) Protein supplements 
for swine kept on a maize field ; II) comparison between fish meal and 
meat meal value of different barley preparations and value of the meadow 
grass for fattening swine. 

I. —4 groups of 5 pigs each, weighing initially from 44 x / 2 kg- to 74 kg., 
were pastured on a field of ripe maize for a period of 45 days. The group 
which received no supplementary feed showed an increase in weight of 
717 gm. per head per day; that which received linseed cake, 785 gm.; that 
winch received meat meal 1003 § m * '> that which was pastured on a field 
of rape also, 774 gm. 

Linsed cake was not taken so freely as meat meal ; perhaps more 
would have been consumed and there w T ould have been greater increases 
in weight if, instead of being broken up in pieces, it had been given in the 
form of a mash. 

These results prove that sending swine to pasture on a field of ripe 
maize instead of giving them the grain, is good, inasmuch as it saves la¬ 
bour, manures of* the field, etc. ; its efficiency depends on the nature of 
the supplementary feed. Those breeds which develop early are the best; 
from such, fat stock may be produced at the beginning of the killing 
season, when the prices are highest. 

II. — The second test was made with 7 groups of swine (64 in all), 
fed for a period of 105 days (summer-autumn). The feeds were distributed 
separately and the animals wrere left to feed at will. Those of the first 
5 groups w r ere not sent to pasture. The following daily average increases 
of live weight per head were obtained for the groups fed with different ra¬ 
tions : r) maize and meat meal (“ tankage ”) 645 gm. — 2) maize and fish 
meal 666 gm. — 3) whole meal barley and meat meal 408 gm. — 4) whole 
meal barley Hour (dry) and meat meal 604 gm. — 5} crushed w r hole-meal 
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barley and meat meal 558 gm. Fish meal therefore is equal, even slightly 
superior, to meat meal. Barley is practically equivalent to maize as a 
swine feed, but it must be ground. Those groups which received unground 
barley showed a tendency to consume excessive quantities of meat meal. 

The 2 other groups were kept in a meadow ( Poa compressa) ; one re¬ 
ceived a supplementary feed of maize and meat meal, the other ground 
barley and meat meal ; the increase was, respectively, 777 and 686 gm. 
per head per day. The groups sent: to pasture consumed, as compared with 
those which only had concentrated feeds (1 and 6 ; 4 and 7), a larger 
quantity of food, but showed a greater increase of live weight; the greater 
economical value of pasture for swine is therefore confirmed. 

The following table gives the consumption of feeds, in kg., per produc¬ 
tion of 100 kg. increase of live weight. 


Swine-feeding tests. Feeds consumed per 100 kg. increase of live weight. 



.Group 

Group 

Group 

Group 

Group 

Group 

Group 


1 

2 

3 

4 

5 

6 

7 

Threshed maize . . • 

334 31 

34681 

__ 



31944 


Meat meal. 

36.07 

— 

no.17 

52.46 

57.60 

3361 

32.79 

Fish meal . . . . • 

— 

2 5 - 4 % 

— 

— 

— 

— 

—. 

Ground barley. . . . 

— 

— 

— 

378.69 

— 

— 

389.58 

Barley meal. . • . . 

— 

— 

433-29 

— 

— 

— . 

—, 

•> » .... 

— 

. . 


— 

402.40 

— 

— 


F. D. 


1205 - The Rearing of Geese in the United States. —Eee, a. k., in Farmers' Bulletin 767, 
United States Department of A nr*'culture, 22 pp., 12 fig. Washington, Jan. 1921 (Revised 
April 1922). 

In the United States geese are reared most abundantly in the South 
and Middle West. According to the census of 1920, Illinois contained the 
greatest number of geese (195,769), followed very closely by Missouri, 
Arkansas and Iowa, and at a greater distance by Kentucky, Tennessee, 
Minnesota, North Carolina and Texas. During the last 10 years goose 
rearing has shown a tendency to greater extension in the Northern part 
of the Central States than in the Southern part. About a tenth of the farms 
in the United States rear geese. 

Six breeds of geese have been admitted to the “ American Standard of 
Perfection ", namely, Toulouse, Embden, Chinese, African, Wild or Canada 
and Egyptian. Besides these the Sebastopol goose is also reared as well 
as hybrid varieties made by crossing the Canada with one of the above- 
mentioned breeds, generally the Toulouse or African. The African 
gander is occasionally crossed with the Toulouse and Embden, but never 
beyond the first generation : this cross is not generally advisable, and is 
suitable only for the production of geese intended for early killing or 
for fattening. The Toulouse and Embden breeds are the most extensively 
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laised. Geese are kept primarily for the production of flesh and feathers, 
while eggs are of secondary importance. 

The standard weights of the different breeds for the adult gander, young 
gander, adult goose and young goose respectively are: Toulouse 12-9-9-7 ; 
Embden 9-8-S-7; African g-y- 8 - 6 ; Chinese and Wild or Canada 3.5-4.5- 
4 - 5 “ 3-5 ; and Egyptian 4 - 5 - 3 -S- 3 - 5 - 3 . 

The writer describes each of these breeds, and in connection with 
rearing gives rules regarding the construction of houses or shelters, 
selection, incubation, feeding of goslings, fattening and plucking feathers. 

In an appendix a list of 25 w r orks issued by the United States De¬ 
partment of Agriculture on pouitrv raising and egg production is given. 

F. D. 


1206 - Carp Breeding in Auvergne. — Le Fort in Bulletin de la Socieie Rationale FISH BREEDING 
d' Accumulation, Year 69, No. S, pp. I53-I54- Paris, Aug. 1922. 

The writer describes the methods employed by Uheritier for intensi¬ 
fied pisciculture in the Giat district (Puv-de-D6me) and the magnificent 
results obtained in the ponds, which cover 102 ha. and are situated at an 
elevation of 735 m. Each of these ponds is intended for a special culture, 
dependent on its size, position, production of animalculae, etc. Ingenious 
systems of gratings, open, moveable pens and eel dykes were used. 

The following methods are advised by Lhfritier : x) draining 
dry during the winter, hence the annual fishing of the ponds ; 2) three 
kinds of ponds prepared for spawning, rearing and fattening ; 3) the utili¬ 
sation cf winter reservoirs ; well-kept stew-ponds ; 3) selection of the 
species employed. F. D. 


FARM ENGINEERING. 

1207 - The Production of Agricultural Machinery in the Ukraine, — Istomin d., in agricultural 
Ecanomitchceskaja lien. Moscow, Sept 9, 1922. machinery 

At the beginning of 1922, almost the entire production of agricultural 
machinery had been monopolised by two syndicates the “ Ukrainian 
Rural Syndicate of Machinery ”, in which the largest machinery manufac¬ 
tories of Kharkow, Elisabethgrad, Berdiansk and Odessa participated, 
and the “ Southern Syndicate of Agricultural Machinery ” which included 
the 15 best manufactories of the Province of the Zaporogues and the sur¬ 
rounding district. The factories which do not belong to these Syndicates 
have not yet been restored to working order or are not rvorking owing to 
other causes; they are moreover of but very little importance in this 
connection. 

The period between 1920 and 1921 may be considered as lost time 
both as regards the manufacture of agricultural machinen r and its sale 
to farmers; production in 1920 scarcely reached 2-4 % of that before the 
war and the year 1921 was characterised by a complete cessation of sales. 

This fact explains how T it came about that the Syndicates happened to 
have a certain amount of agricultural machinery at the beginning of 1922. 
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To give a clearer idea of the production of the Syndicate of manufac¬ 
turers of agricultural machinery, compared with normal requirements be¬ 
fore the war, the following table gives the figures for production in 192a 
(these include the actual production for the first six months and the estim¬ 
ated production for the second half-year which according to the estimates 
should be almost double that of the first), the demand in 1920 and that of 
the period 1911-1913 according to the figures of the People's Commissary 
for Agriculture. 


Kinds of Agricultural 

Machines and Implements 

Normal 
lequii emcnis 
during the 
period 1911-1913 

Actual Sales 

in 1920 

Total 

production 
of the 
Syndicates 
in 1922 

% of the produc¬ 
tion iu 1922 
relatively 
to the normal 
requirements 
in 1911-1912 

Machines and implements for 
tilling the soil. 

500 OOO 

17 OOO 

50 OOO 

10 

Seeding machines ..... 

34 000 

5 3 °° 

5 500 

17 

Harvesting machines .... 

140 OOO 

2 600 S 

6 800 

5 

Threshing machines. 

15 OOO 

5 800 

4 OOO 

27 


It appears from this statement that the agricultural machinery in¬ 
dustry of the Ukraine has before it the responsible task of reconstructing 
and developing its factories and of bringing the manufacture of agricul¬ 
tural machinery up to the normal level of the demand. I. G. 

1208 - Power Cultivation Of Vineyards. — Datmasso, G., in Giornale vimcolo italiano, 

Year XI, VIII, No. 17, pp. 162-164 and 172-1 74 > n figs. Casal Monferrato, Apl. 23, IQ22. 

The writer having had an opportunity of studying closely the problem 
of the power cultivation of vineyards in Prance, where the difficulty is 
increased on account both of the shortage of labour and the fact that 
cultivation is intensive, examines the problem from two points of view, 
namely: — 

1) Should the vines be so planted as to leave the relatively wide 
space of at least 2 m. between the rows ? 

2) Should the vines be planted close with a spacing of 1.56 in. or 
less between the rows ? 

For the former and most favourable case, the writer gives a list of 
a few types of motor-ploughs and tractors with driving wheels or belt 
.attachments, the use of which has given good results. These machines 
require, on an average, a motive power of 10 to 40 HP, and a total average 
weight of 1200 kg. Their average dimensions may be taken as : — length 
2.50 m.; width x m.; height 1.50" m. 

On the other hand in the second case the problem is much more diff¬ 
icult, as the machines are bound to have their dimensions reduced to 
a minimum ; consequently their output decreases and therefore also their 
capacity for work. 

’ The writer mentions some types of machines that are specially suited 

[****- 1808 ] 
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to this kind of cultivation and for which the required motive power varies 
between 4 and 12 HP. 

Most of these machines naturally belong to the type known as tractor 
push-ploughs, the operator walking behind the machine and holding the 
handles, much as in the case of the ordinary plough. 

From this rapid examination, the writer concludes that in Italy the 
question of power cultivation in vineyards should not be neglected and that 
serious scientific experiments should be undertaken which would furnish 
positive and concrete data for making this system of vine cultivation 
practical. _ G. D. 

1209 - Experiments with Milking Machines. — 1 Christeksen, a., Description of the 
milking machines tested ;• — II. Emm, A. V., Experiments with milking machines ;— 
III. Tholstrup Pedersen, The Content of Bacteria in the‘machine-milked Milk, 108th 
Compte rendu du Laborotoire experimental de VAcademic Royals veterinciire et agricole 
danoise , a communication by Baron Rosenkrantz. International Institute of Agricul¬ 
ture, Danish Office. 

I. — The writer describes the working principle of the Dana, 
Manns III, Omega, Universal and Vaccar milking machines. The exper¬ 
iments indicated a vacuum of 400 mm. in the Dana and 3S0 mm. in the 
other types. 

II. — The writer made his experiments with the object of comparing 
machine milking with hand milking. After describing the methods fol¬ 
lowed in the experiment, he presents the following conclusions The 
yield by machine milking was, in the case of all the machines, less than 
that by hand milking, but the amount of the difference cannot be given 
in figures. At the time of changing the method of milking the decreased 
yield by machine milking was more than 0.3 kg. to 0.5 kg. less than the yield 
by hand milking. With all machines, except the Dana , milking had to 
be finished b} 7 hand (after-milking). The quantity of milk milked by hand 
decreased as the cows became accustomed to the machine. 

The following was the output of work during the experiments with the 
different machines : — 

Dana without " after milking **: 

4 machines milked.. 20-25 cows per hour 

Dana with “ after milking ”: 

6 machines milked .. 35 » » » 

Manns III with “alter milking”: 

5-6 machines milked. 30-35 » » » 

Omes,a with “ after milking ” : 

5-6 machines milked. 30-35 » » » 

Universal with <f after milking ” : 

2 double machines milked. 20-25 » * » 

Vaccar with ** after milking ” : 

2 double machines milked. 20-25 a ' 3 » 

Dana, Manus III and Omega worked most rapidly. The two Swed¬ 
ish machines, Manus III and Omega, are more difficult to work than the 
others. The pails being under the cow during milking the machine has 
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to be attached to the latter, which means extra handling and to milk pro¬ 
perly the tubes must fit closely to the udder. I11 using the Vaccar a support 
is necessary to keep the tubes close to the teats. 

III. — According to the experiments made with milking machines 
[Dana, Manas III , Omega , Universal and Vaccar ), — including calcula¬ 
tion of the number of bacteria and tests by means of reductase - - it appears 
that these machines, unless they are carefully cleaned, cause the milk to 
contain many more bacteria than milk obtained by hand milking. 

To get milk free from bacteria, thorough cleaning of the machine (1) 
is necessary as well as clean cows, and from this standpoint the construc¬ 
tion of the machines is important; the simpler it is, the better it can be 
cleaned. All the machines, except the Dana , have a fixed tube, which is 
objectionable. In the Swedish machines the milk passes through too 
many joints and too many taps. A milking machine should be kept 
similarly to other apparatus and utensils in the dairy. After each milking 
the machine is rinsed in cold water, taken to pieces and washed with 
hot water and soapy water so as to remove all trace of milk. Each part 
is next steeped in hot water and pasteurised. The best method of pasteur¬ 
ising the tubes and rubber pipes is to place them for 15 to 25 minutes in 
a vessel of water at 65-70° C. Pasteurisation is most quickly done by steep¬ 
ing the parts in boiling water for 5 to to minutes. Only the best rubber 
stands such treatment indefinitely, while the celluloid used in the Swedish 
machines suffers badly from it. 

1210 - New Method for Draining Lees. — Paul, P., in Revue de Viticulture , Year 29, 
vol. LVII, pp. 152-154- Paris, Sept. 7 , 1922. 

The writer in collaboration with Ventre has taken out a patent for 
the following method It consists in the use of special conical drainers 
which are gradually pressed into the cake of lees to be drained. 

After a preliminary pressing without the wedges, 4, 6 or 8 pieces 
formed of two hollow pairs of wedges are placed on the cake. The pressure 
per centimetre is increased 5 to 10 fold, pressing is done simultaneously 
from above downwards and from right to left, the wine flows away by 
the drain. Each metre of drain having a volume of 50 1. allows 50 1. 
of wine to escape. The wine extracted is clear and normal. P. C. 

12ix - Experiments in Electro-culture.— Bulletin oficicl de la direction dc rccherches 
scientifiques ct industrielles et des inventions , Year 32, pp. 360-483, 15 figs. Paris, 

June 1922. 

Experiments made at Bellevue in the gardens of the Directorate of 
experiments and inventions of the Ministry of Public Instruction in 1920 
and 1921. A plot of ground 12 m X 9 m. was selected, situated so as 
to have as much shelter as possible from wind. A second plot similarly 
situated served as control. 

The apparatus used for the electric discharge utilised for the develop¬ 
ment of plants was the followinga net-work of steel wires 0.2 mm, in dia- 

(1) See R. May-June, 1922, No. 637. (Ed.) 
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meter stretched in parallel lines 0.35111. apart on thick steel wires 1.5111111. 
in diameter supported by posts placed at the corners of the plot. The thin 
wires are attached to the thick wires by means of spiral steel springs so as 
to maintain a suitable tension and the whole system is insulated. 

The experiment shows that this arrangement is satisfactory even in 
damp weather ; it does not howevei prevent loss of energy during constant 
rain. The network is connected electrically, by means of an aerial wire 
carefully insulated, to a high tension apparatus composed of a 3 kw. trans¬ 
former of which the primal is wound for a pressure of no volts alternating. 

The secondary, in which the tension can attain 35 000 volts, is connected 
with a transformer. It is known that these installations consist essentially 
of a rotary multipolar commutator worked by a synchronous motor which 
receives the current used. To avoid sparking by short circuit it is advis¬ 
able to reduce to a minimum the energy absorbed by the resistance of 
the air and to make insulation as perfect as possible. 

The rectified current curve thus obtained is a sine curve developed 
always in the same direction but with intervals. It is understood that these 
intervals should be reduced to a minimum, to avoid short circuits in the 
transformer; to effect this a condenser of suitably calculated capacity is 
placed in the circuit; it is charged during the active periods and gives back 
energy during the resting periods. 

The frequency of the available current is 53 periods. The electric 
discharge of the installation took place every day for 4 hours from 6 to 8 
o'clock a.m.and from 6 to 8 o'clock p.m. A few results obtained with this 
method are given and compared with those obtained in the control plot. 

After having tried another scheme and made comparisons between 
the control culture and the treated culture, the writer states that it is ne¬ 
cessary to make use of continuous current for an alternating current 
.retards growth and sometimes proves injurious, since it furnishes a field 
with variable flux. 


Results obtained in 1920 


July 27, 1920. — AubetviUiers Scotch Kale. 



Treated plants 

Untreated plants 

Total diameter 

! Diameter 

I of the head 

! 

Weight 

Total diameter 

Diameter 
of the head 

i 

Weight 



! 


Kg. 



1 

Kg. 

I 

60 

I 

22 

2.450 

45 

22 

| 

2.950 

2 

70 

i 

22 

3-570 

45 

19 


2 . 95 ° 

3 

55 

! 

18 

2.500 

0 

16 

J 

2,000 

4 

50 

1 

20 

2 650 

50 

18 

j 

3.150 

5 

So 

j 

20 

2.000 

47 

19 

1 

3.250 

6 

50 

| 

20 

2.000 

46 

17 

1 

2.230 

7 

55 

I 

18 

3 - 25 ° 

50 

16 

1 

2.480 

8 

50 

i 

18 

3.450 

45 

17 

1 

2.150 

9 

5 ° 

1 

19 

3.200 

40 

16 

i 

2.050 

10 

50 

i 

18 

| 2.500 

42 

16 

j 

2.100 



J 


27.970 



1 

25.3x0 
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July 27, 1920. — Belgian black kidney beans . 
treated non treated 

2 green plants with leaves. . 1 kg. 790 2 green plants with leaves 

Belgian black kidney beans gathered green. 

16 plants. 3 kg. 280 16 plants. 

Lettuce. 

3 salad lettuces selected from 3 salad lettuces selected 

the best.0 kg. 700 from the best . . . . 

August 4. — Belgian black kidney beans, green. 

15 plants.. kg. 850 15 plants. 

August 11. — Cabbage 

2 plants.6 kg. 525 2 plants. 

August 28. — “ Express ” potato. 

20 plants.18 kg. 20 plants. 

September 2. — “ Royales” potato. 

80 plants.74 kg. 80 plants .. 

September 10. — Kidney beans. 

4 plants .15 kg. 850 4. plants .. 


Results obtained in* 1921. 

Treated Not ti eated 

Lettuce. 


44 plants. 

.10 kg. 715 4.4 plants. 

Cos-lettuce. 

... 7 kg. '300 

9 plants. 

Sauterville Scoth Kale. 

... 2 kg. 

20 plants. 

“ Saucisse ” potato. 

. . . . ;G kg. 750 

20 plants. 

" Express ” potato. 

* • • 8 kg. 750 

100 plants. 


. . . . 22 kg, 

G. D. 


1212 - 4i MicropuiUp 99 R. Lefl. — Bulletin de la SociHe Naiionale d } Acclimatation, 
Year 69, No. 8, p. 156. Patis, Aug. 1922. 

This pump which is very light and small (dimensions o. m 55, weight 
15 kg.) lifts 2 cubic m. an hour to a total height of 25 m. It may be con¬ 
nected to a simple electric light installation by means of an ordinary plug. 
TheMicropump ” may be supplemented with an automatic control worked 


1 kg. 650 

2 kg. 420 

o kg. 510 

1 kg. 900 

G kg. 450 
20 kg. 

60 kg. 

14 kg. 100 
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by a float; the arrangement would allow the supply of water for fish 
breeding establishments to be renewed at varying rates of speed with the 
possibility also of regulating changes of level. F. D. 

1213 — A new Seeder. — Vitaei, G., in Giomale della Domenica, Year XXXII, No. 34, 
p. 277, 3 figs. Piacenza, Aug 20, 1922. 

A new kind of seeder, the Fonghtnt, has recently given good results 
both on uneven and flat ground. 

It is so constructed that, in spite of its low price, small size and simple 
construction, it has the following advantages : 

(a) regular distribution of the seed in parallel furrows, at depths 
which can be regulated ; 

(b) even distribution of the seed in the furrows ; 

(c) means of modifying the spacing of the seed rows within rela¬ 
tively wide limits, so that it is possible to sow cereals properly at dif¬ 
ferent spacings ; 

( d) means of continuing the work at the end of the field, in such 
a way that the rows are always equi-distant over the whole area sown ; 

( e ) power to vary the amount of seed sown per ha. at will; 

(/) the greatest uniformity in the depth of the furrows ; 

(g) it covers the seed with the soil of the furrows. In addition all 
parts of the seeder are very strong, its stability is absolute and it is well 
adapted to sloping ground. 

To attain these objects the contruction of the seeder has been planned 
in an entirely novel manner, both in the details of construction and as a 
whole. 

The seeder has a maximum height of about 65 cm. above the working 
plane ; the centre of gravity is low, giving the machine greater stability. 
Hopper, handles, frame, coulter holders and the frame bearing the handles 
together form a rigid whole. The distributors with bronze grooved cyl¬ 
inders for forced distribution are controlled by a differential attached to 
the axle of the wheels. The depth of the furrows can be regulated. The 
writer concludes by hoping that all these good qualities will secure the suc¬ 
cess of the machine. G. D. 


RURAL ECONOMICS. 

1214 - The Cost of manual Labour in the Production of Milk, — rtjston, a. g., and 

Seton, R S., in The Journal of the Ministry of Agriculture, Vol. XXIX, No. 5,pp. 4x1-419, 
4 figs. London, Aucj. 1922. 

The cost of manual labour in the production of milk may he divided 
into direct and indirect expenditure. The first includes the expenses 
of milking, feeding and upkeep of the cows, the maintenance of the cow¬ 
houses and utensils and of looking aftei the bull. Indirect costs include 
The wages of labour for the production of the foods given to the dairy 
cows. 

According to numerous records made since 1908 by the Department 
of Agriculture at the University of Feeds for a number of herds, it may 
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be concluded that one man can on the average look after 16 cows, say 12 
cows during the winter months and 18 cows in summer; that each cow 
consumes on the average 18 cwt. of concentrated food, 15 cwt. of hay, 15 
cwt. of straw, 1 ton of roots and grazes 1 acre of pasture, and that the 
average direct and indirect expenses per cow amount to £136.10 a year. 

Average annual cost of upkeep per cow in 1919-1920. — In 1919-1920 
the expenditure on manual labour was about 26 % of the expense of keeping 
a cow. As the farmer will be unable to reduce the rate of wages of his la¬ 
bourers he will have to organise their work better, and to adopt methods 
by which manual labour will be reduced in order to effect economies. 

Alterations in ike number of labourers and in the cost of manual labour 
employed in the production of milk . — The writers estimate that in 1919- 
1920 the direct expenditure on manual labour should not have been more 
than 20 % of the cost of production of the milk. They refer to several 
registered herds in which the percentage of the cost of manual labour 
in the production of milk varied according to circumstances. Among 
the attempts made by certain farmers to reduce the cost of production, 
the writers specially mention the case of a dairy in which a milking machine 
was used. This innovation made possible an economy of x / 2 d per gallon. 
However the purchase of a milking machine does not show a profit except 
for herds of more than 40 head. In another farm ingenious arrangements 
were made to facilitate and diminish the need for manual labour. Owing 
to increased production obtained in more hygienic conditions the farmer 
was able to sell his milk for 5 d. a gallon more than other producers, 
while his expenses 011 manual labour were not increased by more than 
3 y 2 d. per gallon. The writers also mention the case of a dairy where 
the cows were separated in several cowhouses. This arrangement brought 
the cost of manual labour up to as much as iorf. per gallon of milk, while 
in a neighbouring dairy where all the cows were stalled in the * same 
cowhouse the proportion of the cost of manual labour in the cost of pro¬ 
duction was 18 % less as compared with that in the preceding case. The 
installation of a petrol motor in two other farms allowed the cost of manual 
labour to be reduced by as much as 1 y 2 d per gallon of milk in one case and 
to decrease it by 25 % in the other compared with the cost entailed by 
the previous use of an old steam motor. F. S. 

1215 - Comparison between Net Costs and Profits of French Breeding in 1913 , 
and 1921 . —DeMatjNy, in Bulletin de la Societe des Agncullcun de France , Supplement 
cm Bulletin d'avnl 1922. Compies rendns de VAssemble? eenerale de 1922, part 2, pp. 47-50. 
Paris, 1922. 

The writer enquires into the differences between the net costs and pro¬ 
fits of French breeding in 1913 and 1921 by making use of the coefficients 
of foods and manual labour applied to three principal classes of animals. 

Cattee. — The price per kg. of live animals in 1914 was 0.85 fr.; 
it then rose slowly to 0.95 fr. in 1915 ; 1.16 fr. in 1916 ; 1.50 f-\ in 19 17; 
1.93 fr. in 1918 and more sharply only in 1919 to 2.59 fr, to reach the maxi¬ 
mum of 4.30 fr. in 1920. Since then a rapid fall has brought the price 
down to 2.24 fr. at the end of 1921. 

[ 1314 - 1315 ] 
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This shows that up to 1917 breeders did not make sufficient profit 
to justify their efforts, and that they did not begin to make large profits 
until after the warm 1910 and more especially in 1920. Up to the end of 
1918 prices were controlled. 

The comparison between the coefficients of 1913 and 1921 is as follows r 
— manual labour, 4.5 ; straw, 2; hay, 4.5; lucerne, 5 ; mangolds, 4; cake, 
4. With these coefficients, which show that the costs to the breeder were 
generally 4 times as high in 1921, the writer compares the coefficient of 3 for 
profits. Even during 1921 dealers who bought in February to sell again 
at the end of the year have suffered losses often exceeding 1000 fr. per 
animal. 

The following are some striking comparisons : — 

A calf is fattened on 1000 1 . of milk. 

In 1913, at 0.20 fr per itre, it cost 200 fr. ; 

In 192 j, at o 60 fr. per litie, it cost 600 fr. ; 
or a coefficient of 3 instead 1. 


The fattening of a cow takes about two and a half months. 
It cost:— 



in 1913 

in 1921 

Normal ration. 

Concentrates. 

Manual labour . 

.109 fr. 

. . . . . . 20 » 

288 fr 
64 » 
50 » 


149 fr. 

402 fr. 


or a coefficient of over 2.5 instead of 1. 

For a dairy cow the estimated cost of rations, both in the stall and at pasture, woiks 
out as follows :— 



in 1913 

in 1921 

Stall feeding, 6 months .... 


720 fr. 

Grazing, 6 months. 


115 » 


291 fi. 

S35 fr. 


The cost of upkeep in 1921 is therefore almost 3 times what it was in 1913. 


Sheep. — Coefficients of 1921 compared with those of 1913:— Man¬ 
ual labour, 4.5 ; grain, 2.5 ; straw, 2 ; hay, 3.5 ; sainfoin, 4; mangolds, 4 ; 
cake, 4 ; the average coefficient is slightly less than 4. Comparing the 
current rate of 1.40 fr. a kilo live weight in 1914 with that of 4 fr. in 1921, 
receipts barely balance expenditure. 

Pigs. — Coefficients of 1921 compared with those of 1913 Manual 
labour, 4.5 ; potatoes 6 ; bran, 4 ; grain, 2.3 ; cake, 4. For pigs the coeffi¬ 
cient of potatoes, the food most generally used, is 6 while the value of the 
pig, per kg. live weight, which rose from 1.20 fr. in 1913 to 4 fr. in 1921, has 
only quadrupled. The breeder must therefore increase the proportion of 
grain and cake in the ration to avoid loss. 
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decreases with the duration of preservation; this phenomenon is due to 
the fact that when the apple juice was prepared a certain number of rotten 
apples were used. The writers have shown that the oxidating diastases 
of rotten apples caused oxidation of the pectin and of the sugars contained 
in the apple juice, and that these constituents are thus transformed into 
aldehyde and ketone compounds which absorb a large quantity of sulphur¬ 
ous acid. The acid is combined with these compounds and thus loses 
its antiseptic properties. 

The remedy consists in using only perfectly sound apples in the pre 
paration of apple juice for preservation. F. D. 

1219 - Maraschino prepared with pure Blastomycetes. — Sohweizer, k., and 
FisCHLitf, H. (Taboratorium des Eidsenosischen. Gesundheitsanit, Berne) in Mitteilungen 
a. d. Geb. Lebensmitieluntersucbung u. Hvgiene, Vol. XII, No 4, pp. 217-222. 
Berne, 1922 

Cherry pulp, fermented and distilled, gives the cherry liqueur known 
under the name of Maraschino. The cherries intended for such use are 
placed in barrels and brought to the distillery, where they ordinarily 
undergo spontaneous fermentation. Pure cultures, generally isolated from 
wine must, have been very little used. SchwEizkr recently isolated in 
cherry must 7 species of blastomycetes and used them in the production 
of maraschino with the cooperation of a distillery. He determined for 
each of these species their production of alcohol and, for the most active, 
their production of acids, and ethers ; in addition, he kept account of the 
aroma under different conditions, such as with sterilised juice and with 
juice not sterilised ; he then proceeded with distillation. 

Four species gave good results *— Saccharomyces Cerasi I, S. Cerasi II, 
S. Chodati and S. Fischlini pone species, S. Zopfii produced a bad alcohol; 
two others 5 . carlsbergensis var. Cerasi and S. Guilliermomti were excluded 
from the experiments after a preliminary test in which they produced 
alcohol inferior to that of the others. Iv. V. 

1220 - The Sugar Industry in Russia before and after the War. — Dade, in La Recons¬ 
truction, No. 3, pp. 13-14. Berlin, May 27, 1922. 

The growth of sugar beet in Europe has opened unexpected fields to 
the agriculturist. From an economic standpoint it has given an industrial 
complexion to agricultural enterprise and has improved the yield of the 
soil in a manner hitherto not thought to be possible. The mellowing of 
the soil by the deep roots of the beet, manuring and other favourable re¬ 
sults inherent in this kind of cultivation have increased not only the yield 
of the beet itself, but also that of other crops grown afterwards on the 
same soil, as for instance that of wheat. From the social standpoint this cul¬ 
tivation has mobilised the agricultural labourer. The cultivation of beet 
had expanded to such an extent in Europe during the 20 years before the 
war that its production almost equalled that of sugar cane. Thus in 1912- 
13 the world's production of beet sugar reached 9 000 000 t. and that of 
cane sugar 9300000, or 18300000 t. total production. The production 
oi beet sugar was therefore as much as 49 % of the whole sugar production. 
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Probably no branch of agriculture was so hardly tried by the war. The 
restrictive measures taken by the State, the lack of artificial manures and 
labour caused the cultivation of beet to decrease by more than half its pre¬ 
vious production. At the time when the production of cane sugar increas¬ 
ed to almost 12 000 000, t. that of beet sugar fell to 3 500 000 t. total or, 
scarcely a quarter of the production in 1919-1920. Before the war Ger¬ 
many headed the European production with 27 000 000 t. of sugar. Russia, 
with 19 000 000 t. came second, and had exceeded, shortly before the war, 
the Austro-Hungarian sugar production. The lowest yield was that of 
the crop of 1919-20, when Germany produced only 720 000 t. that is to say 
a quarter, and Russia only 350 000, or a sixth of their pre-war production. 
In Germany it recovered in 1921-22 to about 14 000 000 t. or 50 % of the 
old production, but in Russia it is still fairly low. Apart from Polish soils 
it js mainly the “ black soil regions ”, especially in the Provinces of Kiew, 
Podolia, Volhinia, Tschernigow and Poltava, which are particularly suit¬ 
able for sugar beet cultivation. In these Provinces sugar beet cultiva¬ 
tion, under the action of the " Normirowka ” Syndicate, had reached a 
development which made these Provinces the greatest competitors among 
producing countries of Western Europe in the world’s market. These 
Provinces having combined in 1902, at the time of the Brussels convention 
and having paralysed Russian export, the Russian Government endeavoured 
to preserve its sugar industry by legislative measures. However the home 
consumption of the country could not be increased quickly enough and it 
was not easy to find new markets in the East to compensate for the loss of 
the Western markets. Thus overproduction ceased to increase. The 
Russian Government was then obliged in turn to join in the Brussels con¬ 
vention in 1907. In 1912 the convention was renewed on the condition 
that its renewal should last up to 1918, and that Russia should have the 
right of export to the adherent countries of Western Europe, over and 
above her annual quota of 200 000 t, an excess of 150 000 t for 19x1-12 
and a surplus of 50 000 t. for the following years. 

When war broke out, there were in Russia about 270 sugar factories, 
the area under beet crops was about 700 000 ha. and the production was over 
100 000 000 pouds (about 1 630 000 t.) At the present time only one third 
of these sugar factories are working, and the area under cultivation is not 
more than 40 % of the former area. It is not only the area under culti¬ 
vation which has enormously decreased, but also the production of sugar. 
According to reliable information, beet growing has not, it is true, suffered 
so greatly from the war and the revolution as other branches of agriculture, 
because the peasants have understood its great importance and have man¬ 
aged more or less to preserve it from destruction. In the sugar industry 
also, the tendency was to pass on to the small rural proprietor an increas¬ 
ingly important part ib the beet crop which formerly belonged exclusi¬ 
vely to large proprietors. It should also be added that the labour quest¬ 
ion does not present the same difficulties in Russia as elsewhere, for work 
is generally done with the help of the peasants of the neighbourhood. 

An attempt is now being made in the Ukraine to restore the beet crop 
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to its pre-war level and to procure seed in Germany so as to be able in three 
years to grow the necessary plants. Some experts even think that, if the 
situation remains quiet, in three to five years at latest, the growing of su¬ 
gar beet will to a large extent recover in southern Russia. 

G. A. B. 

1221 - The Distillation of Stump-Wood and Logging Waste of Western Yellow- 
Pine. — Donk, M. G. (Assistant Chemist, leather and Paper Laboratory, Bureau of 
Chemistry), Shattuck, C. II. (Professor of Forestry), and Marshall, W. IX (Research 
Fellow, Forestry Department, University of Idaho), in United States Department of 
Agriculture, Bulletin No. 1003. Washington, D. C., Dec. 1921. 

Western yellow pine (.Finns ponderosa) is the most widely distributed 
of the western commercial softwoods. The Forest Service estimates the 
amount of standing timber of this species to be approximately 335 000 000 000 
board feet, or more than that of any other species except Douglas fir. 
The reported cut for this species for 1917 was 1 862 914 8x5 board feet. 
This represents an area of more than 350 000 acres of land annually cleared 
and left covered with stumps after logging operations. About one third 
of this is within the national forests and is generally of little value for agri¬ 
culture because of the roughness of the land. Much of the remaining 
two-thirds however is valuable for crops. 

Removing the stumps is arduous and costly, and so far they have 
been considered to be worthless after removal. Any process which may 
serve to reduce the cost of clearing the land or lead to the discovery of a 
profitable use for the stumps is therefore worthy of careful consideration. 
Observations on the methods of utilizing the more resinous portions of the 
yellow pine of the South (P. palustns) in the manufacture of wood-distil¬ 
lation products suggested the possibility^ that the western species might 
serve the same purpose, as these trees, especially the stumps, are often 
quite resinous. 

It is well known that western yellow pine was used in California, as a 
profitable source of turpentine during the Civil War. In .speaking of tur¬ 
pentine obtained from western yellow pine, Schorgbr says : “ There is no 
reason to suppose that both the California and the A \rizona oils will not 
serve the purposes for which ordinary turpentine is commonly used.” 
According to BETTS nearly as much turpentine and resin was obtained from 
western yellow pine as from the pines of the Southeast. Wenzel states 
that the odour, specific gravity and boiling point of oleoresin from Finns 
ponderosa correspond with those of the common oil of turpentine. It 
is therefore reasonable to suppose that turpentine operations in the large 
tracts of virgin pine timber in the West will be undertaken within a few 
years, because of the rapid cutting of the yellow pine of the South. Foi 
convenience the chief areas of western yellow pine may be grouped as 
. follows : 1) Arizona and New Mexico; 2) California; 3) Oregon and 

Washington; 4) Idaho, Montana, and Utah; 5) Colorado, South Da¬ 
kota and Wyoming. 

Not all of the stumps are sufficiently resinous for profitable distillation 
under present conditions. If the areas are not agricultural in character, 
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they should be reafforested. In this case the land clearing problem is not 
so important, although the stumps should be utilized, if it is economically 
possible to do so. For the entire area of western yellow pine land, the aver¬ 
age volume of stumpwood is 2.5 cords an acre, and probably half of this 
land carries,double this,amount ,of stumpwood. in general the stumps 
of western yellow pine are not as uniformly rich in resin as those of the 
ongleaf yellow pine in the South Atlantic and Gulf states. The only 
wastes from western yellow-pine logging suitahl for profitable distillation 
on a commercial scale are those resinous stumps which contain at least 
50 per cent or more of resinous heartwood, and the resinous hearfwood 
of stumps, dead, felled wood, and limbs from which the sapwood has rot¬ 
ted away. 

It is impossible to classify western stumps merely by a superficial 
examination of the quantity of resinous exudation on the face of the stumps. 
“ Rich ” stumps, containing not less than 60 per cent of very resinous 
heartwood, probably can be profitably distilled in a commercial plant where 
the stand of such stumps is dense enough to keep a plant supplied for a 
number of years. 

Owing to the fact that there is a well-developed market in the west 
for crude pine-wood oils for use in the flotation concentration of ores, and 
also to the small volume of “ rich ” wood obtainable within hauling dis¬ 
tance, it is probable that single retort plants, which can be dismantled 
and moved when necessary are the most suitable for wood distillation in 
that section of the country, expecially in regions remote from the railroad. 
Such plants might be owned and operated jointly by a number of settlers. 

The resined turpentine, from western yellow-pine stumpwood, con¬ 
sisting mostly of “ beta-pinene ” and " limonene ”, has higher boiling-point 
limits than similar turpentine from southern yellow-pine, and dries much 
more slowly. For this reason paints and varnishes thinned with the tur¬ 
pentine take longer to dry than the same paints and varnishes thinned 
with turpentine made from the longleaf yellow pine of the South. 

The solvent power of this turpentine is not less than that of wood 
turpentine from longleaf yellow pine made and refined by the same process. 
It is suitable for many if not all of the purposes for which wood turpentine 
can be employed. 

The refined pine oil and the crude oils obtained by distilling western 
yellow pine are valuable for ore recovery by the flotation process. This 
is probably the most profitable use to which these products can be put. 
The crude light and heavy oils have germicidal properties, approximately 
half as great as those of phenol, for which reason they are useful for shingle 
stains, wood preservatives, vermin killers, and disinfectants. 

The pyroligneous acid or “ acid liquor ” contains approximately 
one fourth the amount of acetic acid, methyl alcohol, and acetone ordin¬ 
arily recovered from hardwood acid liquor, and is heavily charged with 
dissolved tarry matter, resembling in all respects the pyroligneous acid 
obtained in distilling southern yellow-pine wood. At the usual prices 
the recovery of these materials at a profit is hardly possible by present 
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methods. A simple method has been devised for the commercial refining 
of crude wood turpentine, which yields a superior product. A. d.-B. 

1222 - Relationship between the Concentration of the Hydrogen Ion and the Number 
of Bacteria in Milk (i). — Schultz, K. W., Marx, A. and Beaver, H. J. (Standford 
University, California), in Journal of Dairy Science, Vol. V, No. 4, p. 383-387. Baltimore, 
July 1922. 

The bacterial numeration of milk by the plate method requires 
several manipulations and does not allow the result to be known until 
48 hours later; the determination of the concentration of the hydrogen ion 
made by means of a colorimetric method, on the other hand, only re¬ 
quires a few minutes and is still quicker if it is done with the Wendt elec¬ 
tric apparatus. 

The writers used this apparatus in a long seiies of comparative tests 
with the plate method. 

The results showed a satisfactory agreement between the two methods: 
the quality of milk can therefore be estimated with sufficient precision 
by measuring the concentration of the hydrogen ion. Owing to the fa¬ 
cility and rapidity of this process, it deserves to be widely used in the 
dairy industry and by <consumers, especially in cases where it is important 
to know the quality of milk before it is used e. g. in hospitals, etc. 

Milk shortly after milking has ordinarily pH = 6.7 to 6.8. At pH = 
6.5, the number of bacteria exceeds the limit generally allowed. Milk, 
in which the acidity is scarce^ sensible to taste has about pH = 6. 

F. D. 

1223 - The Accuracy of Weinziri’s Test for Determining the Contamination of Milk 
by Excrement. — Hudson, j. R., and Tanner, F. W. (Department of Bacteriology, 
University of Illinois, Urbana), in Journal of Dairy Science, Vol. V, No. 4, pp. 377 * 383 , 
4 figs. Baltimore, July 1922. 

Among the different methods recently suggested for the detection 
of contaminated milk, is included that of J. Weinziri, and M. V. Ven¬ 
dee {American Journal of Public Health , Vol. V, No. 9, pp. 862-866, 1915), 
which is practiced in the following manner, gs. 0.5 —* X cubic cm. 
of melted paraffin wax is poured into a test tube with a diameter 
of 15 mm . which is stopped with cotton wool and sterilised in 
dry or moist heat. 3 cubic cm. of the milk to be examined is run into the 
same tube by means of a sterilised pipette ; it is placed in an Arnoed 
steriliser and is heated to 8o° C for 10-15 minutes. This treatment causes 
the paraffin wax to melt and rise to the surface where it hardens on cool¬ 
ing and forms a seal which only allows the development of anaerobic mi¬ 
crobes.^ The heat also drives off the oxygen absorbed by the milk and 
thus renders anaerobiosis more complete. All the micro-organisms de¬ 
veloped are destroyed by the heat; only the spores remain. The tubes 
are then incubated for 3 days, at 37 0 C. If there are any anaerobic mi¬ 
cro-organisms, gas is formed which raises the stopper of paraffin wax in 


(1) See R. Dec. 1921, No. 1280. (Ed.) 
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the tube. Two positive tubes out of five indicate excessive contamination. 
To test the degree of accuracy of this method the writers applied it to 
about a hundred samples of milk. The results obtained, comparatively 
with the count on the plates (Frost’s method) and with the examination 
of the sediment (Wizard’s method), show that the Weinzire method 
cannot be admitted as an accurate determination of contamination of milk 
by farmyard manure. There is no relation between the amount of 
impurities on the one hand and the number of micro-organisms and the 
results of Weinziri/s test on the other hand. 

These results and conclusions confirm those of Ayers and CeEm- 
mer (1). F. D. 

1224 - Contamination of Milk by defective Corking of Bottles. — J ackley, j. g. (Stale 
Department of Agricultuie, Sacramento, California), in Journal of Dairy Science , Vol. I, 
No. 4, pp. 406-411, 2 figs. Baltimore, July 1922. 

Milk which is perfectly wholesome at the time of bottling may be¬ 
come, especially during epidemics, a means of infection, owing to corking 
the bottles with corks which are pushed into the necks of the bottles while 
leaving the edges uncovered. Wiping the top of the neck with a cloth, 
and even washing it with soap and hot water, so as to remove all visible 
trace of dirt, are of very little use as means of disinfection ; the writer 
has proved this by pressing the tops of the necks of bottles cleaned in this 
way on plates of agar-agar. On the other hand the use of disinfectants 
is neither practical nor to be recommended. It would be better to close 
the bottles with capsules covering the edges of the tops of their necks ; 
but as the cost of capsules is rather high and much more than that of 
ordinary corks, it is not alwa}^ possible in practice to use them. The 
writer has therefore tried sterilising the edges or the neck over a gas 
flame by turning the bottle quickly while counting from 1 to 5 at least 
and up to 8 at most. The flame should only lightly touch the edges to 
avoid splitting the glass. This method is quite effective, and is recom¬ 
mended by the writer. F. D. 

1225 - The Milking Machine and the Hygienie Qualities of Milk. — Brew, j. d. (Cor¬ 
nell Univeisity, Ithaca, New York) in The Journal of Dairy Science , Vol. V, No 4, 
pp. 412-420, 2 diagr. Baltimore, July 1923. 

The " New York City Board of Health ” has laid down that first 
quality milk, that is to say milk sold raw for direct consumption, must 
not contain more than 30 000 micro-organisms (colonies) per cubic cen¬ 
timetre ; milk which is sterilised must not contain more than 100 000 if 
of second quality or more than 300 000 if it is third quality. Beyond 
these limits milk is considered unfit for direct consumption. The three 
qualities above referred to are designated respectively by the letters A, 
B, C. 

To encourage the production of hygienic milk the sellers pay the 
producers a premium on first quality milk and a much smaller one on 


(1) See R. Dec. 1921, No. 1287. {Ed ) 
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second quality milk. It is therefore of great interest to the producer 
to know the rules to be followed to produce hygienic milk. 

In March 1921 the Dairy Department of the New York State Col¬ 
lege of Agriculture, undertook a propaganda and instruction campaign 
for the production of hygienic milk. The work was based on bacterio¬ 
logical study, by means of the direct microscopic method, of milk deliv¬ 
ered by every producer to retailers on 2 or 3 successive days; the re¬ 
sults so obtained were explained and discussed at a meeting of producers 
to whom previous notice was given. The examination of milk carried 
out in this way from March to September has enabled important informa¬ 
tion to be collected on the subject of the principal bacterial factors which 
affect the number of bacteria in milk. Observations made in classifying 
3243 samples of milk delivered by 1104 producers have led to the con¬ 
clusion that the most common causes of a large number of bacteria in 
milk when it is delivered to the seller in town are; — 1) want of rapid and 
effective chilling of the milk immediately after milking ; 2) high contam¬ 
ination of the milk by jugs or other dairy utensils which were not 
sufficiently sterilised by means of a jet of steam, boiling water or by 
drying in a current of hot air immediately after washing; 3) heavy cont¬ 
amination by dirty milking machines. 

The comparative examination of milk supplied by 790 producers, 
635 of whom milked by machine and 155 by hand, has enabled it to be 
ascertained thatbefore the meeting of producers 31.6 % of those who 
used milking machines supplied A quality milk, 12.9 % milk of B quality 
and 55.5 % C quality milk ; after the meeting, 54.0 — 18.5 — 27.5 res¬ 
pectively ; those who milked by hand : — before the meeting A quality 
milk 70.7 — B quality^ 9.3 — C quality 20.0 % ; after the meeting, 
84.6 — 5.9 — 9.5 % respectively. 

These results, from a hygienic point of view, are not in favour of 
milking machines ; on the other hand they indicate the possibility of im¬ 
proving present conditions, which is much to be desired, since, owing 
to the high cost of manual labour, milking machines are becoming more 
and more common. 

One of the main reasons for insufficient cleaning of milking machines 
is that the manufacturing firms, in the instructions for the use of their 
machines, do not sufficiently emphasize the necessity for careful cleaning. 
To eliminate these drawbacks the representatives of various factories 
met at a conference at which the question was explained to them and 
they will try to find a solution. T. D. 

1226 - The Foaming Of Cream. — Babcock, C. J. (Dairy Division, Bureau of Animal 
Industry, U. S. Department ot Agriculture) in U. S. Department of Agriculture , Bulletin 
No. 1075 ? 22 pp., 14 fig. Washington, D. C., July, 13 1922. 

Owing to the increasing use of whipped cream as human food and 
the small amount of knowledge that we have on the subject of the factors 
which determine the aptitude of cream to foam, the writer undertook 
an experimental investigation. To measure the consistency of whipped 
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cream, he invented a very simple apparatus, composed of a very small 
balance bearing a counterpoise at the end of one of its arms, and pro¬ 
vided at the end of the ether arm with a small rod ending in a disk ; the 
counterpoise is moved until the disk penetrates into the cream, and the 
graduation on which the counterpoise happens to be indicates, approx¬ 
imately, the pressure in grammes per square inch. The results obtained 
may be summed up as follows * — 

Non-pasteurised cream w T hips better than pasteurised, homogeneis- 
ed or pasteurised-homogeneised cream. Pasteurisation slightly reduces 
the aptitude of the cream to foam especially when it contains less 
than 23 % of fats. Homogeneisation reduces very much the aptitude 
of cream to foam; the greater the pressure required to homogeneise the 
cream the more the aptitude of the cream to foam is reduced. Homo¬ 
geneisation combined with pasteurisation renders the cream practically 
useless for whipping. The aptitude of cream to foam, whether poor or 
rich in fats, pasteurised or not, homogeneised or pasteurised-homogeneis¬ 
ed, increases with the age of the cream. But the age of cream necessary 
for successful whipping varies with the quality and the fat content of 
the cream. I11 any case the most rapid changes take place during the 
first 48 hours, and after about 72 hours the greatest yield of whipped cream 
per weight unit of cream is obtained. 

The aptitude of cream to foam improves with an increase in the fat 
contents up to 30 % ; in higher percentages the quality or consistency of 
the whipped cream does not sensibly improve but the consistency lasts 
longer and the time required for whipping decreases. 

Temperature is an important factor in the whipping of cream. To 
get good results, the temperature of the cream should not exceed 7 0 C. 

Increased acidity by adding lactic acid or by natural acidification does 
not affect the aptitude of cream to foam so long as the acidity does not 
exceed 0.3 %; beyond that degree of acidit}^ the cream has an acid taste. 

“ Viscogen ” suitably used increases the aptitude of cream to foam 
and does not affect its taste. " Viscogen ” (Babcock and RusSEEL, 
The Restoration of Consistency of Pasteurized Cream, Wisconsin Agric. 
Exp . Station, Bulletin No. 54) is prepared in the following manner: — 
2.5 parts by weight of sugar are dissolved in 5 x>arts of water ; 1 part of 
quick-lime is dissolved gradually in 3 parts of sugar and water ; the liquid 
is strained through a sieve ; the filtrate is stirred frequently and, 2 or 3 
hours later it is allowed to settle until the clear liquid at the top can be 
siphoned off. It must be used with discretion, that is to sa} r in a quan¬ 
tity insufficient to render the cream alkaline. 

Sugar added in sufficient quantity to thoroughly sweeten the cream, 
whether it is added befoie or after whipping, decreases its aptitude to 
foam; the smaller the amount added the less its effect. The addition 
of aromatic essences has no effect either on the quality or preservation of 
the whipped cream. The most important factors w T hich determine the 
consistency are temperature, the quality of the cream and its fat content. 

Cream powder will not whip. Condensed milk can be made to foam 
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but the whipped cream so obtained disintegrates immediately ; such milk 
cannot therefore be used for the purpose. F. D. 

1227 - Calculation of the Quantity of Yeasts and Moulds and their Relationship to 
the Pasteurisation of Cream for making Butter. — Stiritz, b. a. (University ot Il¬ 
linois, Urbami) in Journal of Dairy Science , Vol. Y, No. 4, PP- 362-371, bibliography 
ot 10 publications. Baltimore, July 1922. 

The writer's experiments had a double object:— 1) to discover wheth¬ 
er the calculation of the quantity of yeasts and moulds present in but¬ 
ter could furnish useful information on the subject of the efficiency of 
pasteurisation and on the manipulation of the cream during butter mak- 
ng ; 2) to determine the causes of contamination of butter which, in spite 
of the use of pasteurized cream, suffers from the presence of yeasts and 
moulds. 

From the results obtained the writer concludes that: — 1) The 
calculation of the yeasts and moulds in butter cannot furnish any certain 
indication of the effectiveness of pasteurisation. However, if 30 is tak¬ 
en as the maximum number of colonies of yeasts and moulds per cubic 
centimeter of butter, it may be considered as an indication of the care 
taken in making the butter; 2) This calculation cannot indicate whether' 
the butter was made with pasteurized cream or not; 3) The churn may 
be one of the principal sources of contamination of the cream after pasteur¬ 
isation ; 4) The cream may be contaminated by the use of a " starter ” 
to assist fermentation, but that source of yeasts and moulds has scarcely 
any effect on the final calculation, unless a “ starter ” of very bad 
quality is used. F. D. 

1228 - Common Defects in Butter and how to Avoid Them. — Hamilton, d., in Bul¬ 
letin No, 427, Department ot Agriculture, Salisbury, Rhodesia, 11 pp. Salisbury, 

Aug. 1922. 

The most common defects in butter, so far as the flavour is concern¬ 
ed, are as follows insipidity — flavour of burnt meat — flavour of fish 
— flavour of cheese — flavour of yeast — bitterness — mouldiness — 
rancidity. The writer (Dairy Expert, Specialist for Dairy and milk food 
industries to the Department of Agriculture of Rhodesia), describes them 
in detail, examines their causes and shows how to avoid them ; finally, 
he gives the following summary of the precautions to be taken in making 
butter. 

The place where butter is made should be cool, hygienic, clean; 
the walls should be frequently whitewashed. The receptacles intended 
for holding cream should only be used for that purpose and should be 
suitable. The cows should get succulent green food, even in winter. The 
cream should be kept in as cool a place as possible in summer and at a 
temperature of 15 0 or 16 0 C in winter; very low temperatures cause the 
development of a bitter taste in the cream. Churning should be done at 
least every three days in summer and every four days in winter. 

Churning should not take too long, as in that case the butter loses 
its consistency. The butter should be washed twice while still granular, 
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with water as cold as possible. Butter should not be kept in a damp 
dark place. Butter should not be worked up to such a degree as to make 
it soft. Granular batter should be turned out on the working up table, 
covered with damp muslin and well drained. If the butter is too much 
worked up, it has the texture of lard. For salting, use a saturated sol¬ 
ution of salt; this hardens the granules of butter and helps to give a good 
texture. If salt is used in solid form it must be very pure, thoroughly 
pounded and evenly distributed. The pats of butter should be nicely 
shaped and wrapped in good butter-paper. Boxes for packing butter should 
be divided into compartments, each able to contain half a kilogramme. 
It is preferable to use a shallow box with a wide bottom holding 2 layers 
of pats, rather than a box with a narrower bottom containing 5 or 6 layers. 

Regarding the causes of defects in butter, the writer explains them 
in the following manner: — 

Insipidity. — This is one of the most common defects. It is due 
to various causes, but mainly to lack of green forage, to preservation 
of the cream, to too low a temperature while ripening and to excessive 
washing of granular butter. 

Flavour of fat. — This flavour is ordinarily due to excessive 
ripening of the cream. 

Flavour of cheese . — Is due to the decomposition of proteins in the 
butter-milk left in the butter owing to insufficient washing. 

Flavour of yeast. — Due to keeping the cream too long before churn¬ 
ing, or to insufficient cleaning of the cream separator. To avoid it, the 
cream should be refrigerated as soon as it is collected and should be 
quite clean. 

Bitterness. — This has often been noticed during the dry season when 
the cows are obliged to eat tough grass, but the most frequent cause 
is the presence of impurities in the salt. 

Mouldiness . — Is due to the growth of mould in the cream ; to avoid 
it the receptacles should be thoroughly cleaned, and the cream should 
be covered with muslin while being kept and when sent to be churned. 

Rancidity. — Is due to being kept at insufficiently low temperatures ; 
it occurs especially in defective butter. Well made butter keeps very 
well, as is proved by an experiment made in New Zealand. Some but¬ 
ter made from pasteurized cream, w T ell churned and washed, was sent 
to London and kept there in a refrigerator for 10 years ; at the end of that 
time it w 7 as still perfectly sound. F. D. 

1229 - Specific Gravity of the Serum of diluted Butter Milk. — Danterwaf 

and Singer, J. (Daboratorium der MilchwirtschafUicheii Anstalt zu Greifswald) 
Molkerei-settling, Year 36, No. 63, pp. 1427-1428. Hildesheim, Ausr. 2 2 and 25, 1922, 

This work was undertaken with the object of compiling a table to 
show, against the specific gravity of the serum of butter-milk, the quan¬ 
tity of water which had been added to it. 

The specific gravity of the serum of undiluted butter-milk varies be¬ 
tween 1.026 and 1.028 at 15 0 C. 1.026 therefore is taken as the minimum 
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specific gravity and the quantity of water added is deduced by calcula¬ 
tion from the ascertained specific gravity. The writers have calculated 
and give in the table specific gravities for dilutions with water in quan¬ 
tities increasing by 0.4 or 0.5 % from 4 to 104.7 %• 

They next compared the figures thus obtained with those given by 
serum diluted with different percentages of water and found that the fig¬ 
ures of the table exceeded those obtained by actual measurements by 
very small quantities ; these differences have no practical disadvantage 
and are, moreover, fully compensated for by the fact that 1.026 is taken 
as the specific gravity of the serum of buttermilk whereas it is really 
on the average 1.028. 

T. D. 
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1230 - The Production of Sauerkraut. — I. Brunkow, o. R., Peterson, w. H., and 
Bred, E. B. (Departments of Agricultural Chemistry and Agricultural Bacteriology, 
University of Wisconsin, Madison), The influence of certain factors upon the chemical 
composition of Sauerkraut, in The Journal of the American Chemical Society, Vol. 43, 
No. 10, pp. 1244'1255, fig. i- Easton, Pa., Oct. 1921. — II. Fred, E. B , and Peterson, 
W. H. {Ibidem), The Production of Pink Saueikraut by Yeasts, in Journal of Bacteriology, 
Vol. 7, No. 2, pp. 257-269, bibliography of 10 publications. Baltimore, March 1922. 

I. — The production of sauerkraut is an example of the economic valne 
of certain fermentations in the preservation of food. It is a case of an acid 
fermentation, similar to the fermentations found in ensilage, in certain milk 
foods and in certain dressed-pork products. It develops spontaneously : 
the bacterial flora which cause it are derived from several micro-organisms, 
certain of which are undesirable. The lactic acid bacteria tend to £>redom- 
inate, but other micro-organisms capable of giving disagreable flavours, 
aromas and appearances may also develop. To make good sauerkraut is 
therefore more or less a matter of chance ; this may be avoided probably 
by inoculation with selected bacteria and thus a better and more uniform 
product may be obtained. 

The fermentation of sauerkraut has only somewhat recently been the 
object of experiment. In 1891, Reichardt made some chemical analyses 
of it; in 1897, Conrad undertook the first research on the bacterial flora; 
he isolated two blastomycetes and a Bacterium brassicae acidae which 
he considered to be the principal agent of fermentation ; in a complete 
chemical analysis he identified formic, acetic, butyric and lactic acids, 
ethyl alcohol, methane, hydrogen, and carbonic acid; neither acetone nor 
thio-alcohol were found. Other researches followed, among them those 
of Wehmer, who isolated a Bacterium brassicae and those of Gruber, 
who isolated a Pseudomonia brassicae acidae. In 19x7, Henneberg made 
the first experiments in inoculation, after a most careful bacterio¬ 
logical examination, which led him to isolate 7 lactic acid bacilli, 2 coli¬ 
bacilli, 1 of acetic acid, 8 blastomycetes and 5 hyphomycetes and to consider 
the types of Bacterium lactis acidi, a Bacillus cucumeris fermentati , a group 
similar to that of Bacterium brassicae of Wehmer and, Saccharomyces 
panis fermentati as more important. More recently, Nelson and Beck 
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have taken up the chemical side of the question ; lastly L,E FkvRE has re¬ 
newed the inoculation experiments with pure bacterial cultures and has 
shown the importance of the influence of temperature on results. 

The writers made 61 laboratory experiments, in 6 series, with 2 con¬ 
trols for each. In each experiment they used generally 1500 gm. of cabbage 
well chopped and mixed thoroughly with salt. The whole was placed in 
glass percolators of 2 1 . capacity, closed at the bottom with corks. Through 
the cork passed a glass tube attached to a rubber tube closed by a clip, 
for taking samples of the brine, which was filtered through glass wool ; 
the tops of the percolators were covered with disks pressed down with 
weights of 1 kg. The inoculations were made with pure 48 hour bacterial 
cultures and 50 cubic cm. of the culture were taken for each experiment; to 
the controls, on the other hand, distilled water was added. The 
results were invariably good. The cultures used may be grouped under 
three types : —■ 

1) Leptobacillus pento-aceticus , essentially a producer of acids, fer¬ 
ments many sugars ; a similar type, which also causes fermentation of 
pentoses, gave sauerkraut of good quality, but favoured the development 
of blastomycetes, which produced a red pigment; 

2) Bacillus bulparicus, “ yoghourt ” ; 

3) Bacillus lactis aciili ; germs of this type invariably gave the 
best results, that is to say, a satisfactoiy appearance, a sweet aroma and 
flavour ; a good texture: they produce less acids that the preceding types. 

Blastomycetes oidinarily have an injurious effect; many give a dis¬ 
agreeable taste, and produce a red pigment even when cultivated in agar- 
agar ; the writers found them in quantities in sauerkraut of a dark colour 
which was on sale in the market. 

The inoculated micro-organisms were always the most numerous ; the 
number of germs also varied widely, ranging from 500 000 to 91000000 per 
cubic cm. 

The writers made numerous accurate chemical aualyses. The follow¬ 
ing were the principal substances identified: - - of volatile acids, acetic acid ; 
of non-volatile acids, lactic acid ; of the alcohols, ethyl alcohol. Mannite 
is produced by bacteria which decompose levulose and reduce it partly to 
mannite, which may subsequently be destroyed. After extraction with 
boiling absolute alcohol, the writers found, in one case, 0.27 % of mannite ; 
they think that previous estimations were exaggerated, as the total amount 
of sugar from which the other ternary products of fermentation are derived 
does not exceed 4 % in cabbage. 

The writers attribute much importance to the amount of acidity. 
LeptobaciUus pentoaceticus and Bacillus lactis acidi produced in the first 
4 days a greater increase of acidity than that noticed in the controls; then 
a slighter increase up to the 18th day ; then again, a greater increase ; the 
increase of acidity ordinarity ceases after the 25th day. These determina¬ 
tions were made with material from the lower layers; no appreciable « 
difference in acidity was noticed during the first 4 days between the upper 
and lower layers after which the increase in acidity became more pro- 

[!**•] 
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nouncecl; finally acidity was reduced under the action of a Mycoderma which 
oxidises the acids : in one case the development of this Mycoderma was 
anticipated. 

The quantity of salt ordinarily added to the chopped cabbage was 
from 2 to 2.5 %. When no salt whatever was added the sauerkraut got a 
disagreable smell, taste and appearance, caused both spontaneously and by 
inoculation with Leptobacillus , volatile acids and alcohol were formed and 
butyric acid was recognised by its odour. With 3 to 3.5 % of salt the 
odour of the sauerkraut was satisfactory, but the texture was tough. 

Experiments were also made on a large scale on two barrels of sauer¬ 
kraut supplied by a commercial firm, one being inoculated and the other 
not. The results of inoculation are not sufficiently definite for the method 
to be recommended commercially and further experiments are required. 

II. — It is known that sauerkraut is the result of spontaneous fer¬ 
mentation ; cabbages are cut up into thin slices ; salt is added and the whole 
is placed in a vat and compressed; after a few hours, fermentation sets up, 
which rapidly converts the sugars in the cabbage into lactic acid, acetic acid, 
alcohol and other products. Normal sauerkraut has an acid reaction 
and an agreeable odour; the cabbage loses its adhesiveness, but preserves 
its texture and becomes slightly transparent. If the sauerkraut has 
a strong smell and a flabby texture, it is of bad quality. Several species 
of micro-organisms take part in the fermentation, but the lactic acid 
bacteria are the most important. 

Recently some firms who sell sauerkraut have found difficulty in mak¬ 
ing sure of its quality. One of the most frequent defects is the production 
of sauerkraut coloured red-pink or rose-salmon; although edible it is 
little liked. The question is worth carefully examination as the production 
of sauerkraut in many countries is considerable : for example 165 000 000 
kg. of sauerkraut are produced annually in the State of Wisconsin and to 
* that quantity must be added the small but numerous lots made for home 
use. Experiments regarding the cause of pink sauerkraut have been 
made ; — Butjagin, Wehmkr and a number of other writers have tried 
to find germs which cause the pink pigment and the conditions in which 
the prodtiction of this pigment takes place. The presence of saccharo- 
mycetes and torulae w T as detected (1). 

These germs produce a colourless chromogen which the oxygen in the 
air transforms into pigment. 

A comparison of normal sauerkraut and pink sauerkraut shows that 
there are no appreciable chemical differences between them, but that the 
latter is much richer is micro-organisms. Torulae abound in all sauerkraut; 
but the pink pigment is only produced under certain conditions which the 
writers have been able to ascertain experimentally by causing cabbage to 


(1) The Saccharomycetes or blastomycetes sporulate by imperfect asci, for which reason 
Brefeld groups them in a sub-class called hemi-asci * torolaceae differ from them in 
being simpler micro-organisms which do not produce as cospores. {Ed.) 

[iait] 
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ferment in glass percolators and by varying the form of the experiment. 
They have concluded from these experiments that one of the most impor¬ 
tant factors is the quantity of salt: if it reaches or exceeds 3.2 % the pro¬ 
duction of pigment is much favoured. Temperature is another factor : 
when fermentation is developed at 20° C or above, pigmentation is pro¬ 
duced easily. Pink sauerkraut is formed with certainty by combining these 
two conditions, namely, abundant salting and high temperature. Acidity 
is another factor : if lactic or acetic acid is added to the cabbage, or if ino¬ 
culation is done with strongly acidifying bacteria, such as Leptobacillus 
bulgaricus , the development of chromogenic ferments is caused ; on the other 
hand, germs which acidify feebly, such as Bacterium lactis acidi , do not 
favour such development. An excess of salt exerts an injurious action, by 
paralysing the useful bacteria. The writers have shown experimentally 
that 4 % of salt very much decreases and 6 % entirely cancels the action 
of these bacteria. The presence of air is necessary to enable oxygen to 
transform the chromogen into pigment. 

b. V. 

1231 - Frauds in the Algerian Wool Trade, and their Prevention. — Bulletin asncolc de 
VAUer.e-Tunisie-Maroc, Second Series, Year 28, No. 5, PP 13S-144. Algiers, May 1922. 

Algeria exports annually 90 000 qx. of wool, the greater part of which 
(70 000 qx.) is taken by France. The natives shear with a knife cutting 
the fleece unevenly, a lengthy operation and somewhat dangerous for the 
sheep. 

The wool is thrown on the ground, thus soiling it with earth, dust, etc., 
it is often moistened with milk serum and sand is added to increase the 
weight fraudulently. These practices have caused both distrust in buyers 
and a considerable depreciation in the value of the wool. Thanks to the 
interest taken in the matter by the Commercial Syndicate of Algiers and the 
Algiers Chamber of Commerce, the Governor General of Algeria has issued 
two circulars to the Prefects of the district, requesting them to bring to 
the notice of the chiefs of the native tribes the necessity for keeping the 
wool quite clean by shearing on large sheets, and of using shears and 
shearing machines with which an even clip may be obtained. Special 
precautions are recommended in the use of these machines. The Prefects 
are also ordered to carry out through special agents the most scrupulous 
inspection of the wool exposed for sale and to urge buyers to report cases 
of fraud. 

E. F. 


1232 - The Export Of Cake in France. — Le phosphate et Us emrais chimiques, Year XXXI, 
No. 1352, pp. S6-S7. Park, March 1922. 

The negotiations between the Minister for Agriculture and the oil 
manufacturers have resulted in an agreement on the following basis : — 

1) The manufacturers of oil have engaged to maintain in France 
a monthly stock of 20 000 t. of feeding cake and 5000 t. of manure cake, 

[mo-tm] 
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from October to April inclusive. During the months of May, June, July, 
August and September the stocks may be reduced to 10 000 t. of feeding 
cake and 2500 t. of manure cake. 

2) The manufacturers of cake will establish an office in which 
orders will be centralised and transmitted to the various French oil manu¬ 
facturers. The order Bureau will serve as intermediary between producers 
and consumers, while leaving full liberty to both parties. 

3) For qualities of cake for which export licenses are granted manu¬ 
facturers are bound to sell goods reserved for the home market at prices 
10 % less than the current Loudon market rates per complete truck load 
of 7000 kg. and 5 % for fractional consignments. 

A. de B, 


tmsj 



PLANT DISEASES 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PUANTS. 

1233 - Influence of Temperature on the Distribution of Grain Smut of Sorghum 
( Sphace/otheca Sorghi ) in India (1). — Kukakni, g. s., in The Agricultural 
Journal of India , Vol. XVII, Part II, pp. 159-162. Calcutta, 192 2. 

Sorghum (“ jowar ”) is generally sown in India from June to July, when 
the average temperatures in the regions where it is cultivated (Bombay, 
Madras, Central Provinces and Burma), vary between 21 0 and 30° C. This 
temperature is very favourable for the germination of the spores of sorghum 
smut (Sphcicelotheca sorghi) ; the host plant grows rather slowly and hence 
the period during which it becomes susceptible to the disease is prolonged, 
so that infection is certain. In the Indo-Gangetic plains, comprising the 
provinces of Sind, the Punjab, the United Provinces and Bihar, where the 
temperature during June and July ranges from 30° to 40° C, which is 
too high to allow the spores to germinate, but is very favourable to the 
growth of the young sorghum plants, the susceptible period soon passes 
and therefore infection is very limited. 

In order to test this view, pot cultures were carried out at the Myco- 
logical Laboratory of the Agricultural College, Poona. A small quantity 
of sorghum seed was taken, sprinkled with the fresh spores of grain smut 
and then sown in two pots. One pot was incubated at 40° C for three days 
and the other at 25 0 C which was the room temperature of the laboratory. 
On the fourth day, the pots were taken out and the seedlings were trans¬ 
planted into larger pots which were kept under observation until the plants 
flowered. In the first series of pot experiments, there was no smut attack, 
for the spores do not germinate at 40° C, while in the second series, the 
attack was due to the free germination of the spores at 25 0 C. It is thus 
.shown clearly that temperature is a limiting factor to the smut attack of 
the sorghum crop. The results of the pot experiments were tested and 
confirmed by field experiments made in 1918 and 1920 at Pusa, in Bihar, 
and at the Government farms at Larkhana and Jacobabad in Sind. Smut 
appeared on the Pusa and Larkhana plots in 1918 owing to the exception¬ 
ally low temperatures that prevailed at sowing time. The number of 
plants attacked was however very small as compared with the control 
plot where it was 32 %. The 1920 results at Jacobabad are however quite 


(1) See also R. Sept.* 1918, No. 1054. (Ed.) 
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definite. Smut attack was nil owing to the high temperature when the 
plots were sown, while it was considerable in the control plot (65 %). 

These experiments, therefore, both in pot and field, go to show that 
temperature is the controlling factor in the distribution of grain smut 
of sorghum in India. G. T. 

diseases 1234 - The Sleepy Disease of the Tomato in Great Britain and the Channel Isles. — 

of various Bkwley, \V\ F., hi The Annate of Applied Botany, Vol. IX, No 2, pp. 116-134, 4 pi. 

CROPS lyotic!oil, June 1022. 

In the British Isles and the Channel Isles, the tomato is attacked by 
a disease first described in 1896 by MvssFE under the name of “ Sleepy 
Disease ” and attributed by him to Fusarium Lycopersici Sacc. This 
disease causes great financial losses to tomato cultivators. 

The experiments made by the author on tomatoes grown under glass 
in Great Britain, and especially in the Tea Valley, have shown as a result 
of repeated inoculations that the disease may be produced by F. Lycoper¬ 
sici, or by V erticillimn albo-atmm McA. The wilting due to Verticillium 
occurs more frequently than Fusarium wilt which is comparatively rare. 

In normal years, the former appears about the middle of April and in¬ 
creases in intensity up to the second and third week in May. Usually, the 
attacks cease during the second half of June, July and August, being resum¬ 
ed in September, when the plants die prematurely. Fusarium wilt occurs 
at the hottest part of the season, usually in July and August. 

Plants attacked hy Verticillium are usually stunted, while the internodes, 
especially the younger, are badly developed. When the light and tem¬ 
perature conditions are favourable to the fungus, the disease symptoms 
appear quite suddenly and the plants wilt while still green. During the 
night, the diseased plants may recover their turgidity, only to wilt again 
as the morning advances. The leaves wither from the base of the plant 
upwards ; adventitious roots grow from the stem and the plant dies. 
Death is much slower when the conditions are less favourable to the fun¬ 
gus ; yellow blotches appear on individual leaflets on the lower leaves, 
and these leaflets wither. 

These two wilt-producing fungi attack the roots and grow up through 
the vascular bundles into the stem, leaves and sometimes the fruit. The 
wood of a diseased plant is of a light or dark brown colour. 

The author’s researches have proved that F. Lycopersici grows best 
at an average temperature of 27.8-28.9° C. If the temperature remains 
constantly much below this, little infection results. V. albo-atmm , on the 
contrary, develops well at temperatures from 15.6-24.0° C, being most 
active at 21.1-22.8° C. Above an average temperature of 25° C little 
i nfection occurs. The average temperature conditions existing in glass¬ 
houses in Britain are generally too low for F , Lycopersici , and consequently 
-it is rarely found to be the cause of tomato wilt. The relatively low tem¬ 
peratures are, on the other hand, favourable to V. albo-atncm which in 
consequence is the most important cause of wilt. Wilted plants soon die 
.'when the' temperature is low, but if the average temperature be raised 
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above 25 0 C, they recover, and will bear a crop as long as the high tempera¬ 
ture is maintained. When the thermometer again drops, wilt appears and 
death insues. 

V . albo-atmm from tomato readily induces wilt in the potato (Solanum 
tuberosum) y egg plant (. Solanum melongena ), snapdragon {Antirrhinum sp.), 
cucumber ( Cucumis sativus), sycamore ( Acer sp.), cotton ( Gossypium her- 
baceum), pepper plant {Capsicum sp.) and elm {Ulmus sp.). In the first 
four, definite wilt disease and subsequent desiccation were produced. In 
the s3 r camore and cotton, the plants were much stunted and the leaves 
withered without wilting, but in the pepper, the leaves wilted and remained 
green. The elm plants were stunted, but only a few leaves were affected. 

In pure culture V. albo-atmm produced a large number of enzymes 
of which the following were determined : amylase, inulase, emulsin, lipase, 
protease, erepsin and amidase. There are thus stiong indications that 
substances of a toxic nature play an important part in producing wilt. 

Most of the varieties of tomato grown in Britain are susceptible to 
V. albo-atmm. The harder-growing varieties and plants suffering from 
starvation, or a severe check in the 3 T oung stages, are most liable to attack. 
Manx "Marvel is a variet3 T that has proved practically immune, and Bide's 
Recruit is highl> r resistant. Experiments carried out with different soils 
show that there is no recessary relation between Verticillium wilt and an3 T 
particular soil type. Generally speaking however plants on soils which 
contain a large amount of humus are more attacked than those growing 
pd poorer soils. Cla3 T soils, in virtue of their greater water-holding capac¬ 
ity, are cooler than sandy soils, and plants growing on clay soils are more 
prone to wilt than those growing on sandy soils. 

Investigations to determine the chemical agents best suited to elim¬ 
inate the pathogenetic organisms from the soil are now in progress and 
experiments are being made to ascertain the effect of different manurial 
treatments upon the incidence of the disease. 

In places where the disease has been common in previous seasons, it 
is advisable to grow a highly resistant variet3 r , such as Manx Marvel, or 
Bide's Recruit. Care should be taken to protect the plants from any check 
in their development, and to encourage soft rather than hard growth. 
When Veriicillmm wilt appears, the temperature of the glasshouse should be 
raised until the average da\~ and night temperature is above 25 0 C. This 
ma3’ be done b> T increasing the boiler heat, regulating the ventilation and 
closing the ventilators for two or three hours in the middle of the day. 
A light dressing of w T hitewash on the glass makes the conditions still more 
favourable for the plants. As little water as possible should be given to 
the roots, as excess moisture aggravates the wilting, but a slight overhead 
damping is beneficial. The development of fresh roots ought to be encour¬ 
aged by mulching the soil at the base of the plant. In one nursery 78 % 
of the plants were showing symptoms of wilt disease before the above meth¬ 
ods were employed ; a fortnight later, only 10 % remained wilted. In 
view of the fact that low spring temperatures favour infection by Verti- 
cillium t some advantage might be gained by planting later than is usually 
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done, so that the higher summer temperatures may arrive before the plants 
are infected. 

As regards sources of infection, it is important to remove completely 
all plants killed by wilt disease and to clear away the general debris after 
the crop is finished. The best way to remove the plants is to cut each one 
off at about 3 in. from the soil and take away all the aerial portions includ¬ 
ing leaves etc., which have fallen to the ground, before attempting to remove 
the roots. If the surface is quite clean before the roots are pulled up, there 
is less chance of incorporating diseased matter in the soil, and the roots 
may then be carefully extracted, leaving behind only the very fine 
rootlets. 

Another source of infection is the contamination of the baskets used 
to carry the tomatoes to market, as they are easily interchanged and in¬ 
fection is thus conveyed from one nursery to another. Baskets should 
not be taken near the growing plants and must be well sterilised during 
the winter months. The importation of young plants from other nurseries 
is also to be avoided, and care should be taken to use a pure water supply. 
It is desirable that the immediate vicinity of nurseries be free from weeds, 
and potatoes and antirrhinums should be banished, as they are suscept¬ 
ible to Verticillium. 

An attempt is being made in the Chestnut Research Station labor¬ 
atory to obtain a Verticil Hunt resistant strain of tomatoes. 

G, T. 

1235 - MycosphaereJ/a citrullina , an Aseomycete injurious to various 

Cueurbitaeeae, in Japan (1). — Hemmi, t., in Phytopathology , Voi. xii, No 8, 

pp. 394 - 397 - Lancaster, Pa., August 1922. 

Until 1919, according to the author, Mycosphaerclla citrullina (Smith) 
Gross, had never been reported as occurring in Japan, but in August 1919, 
the melons grown under glass at the Sapporo Department of Horticulture 
were found to be suffering from an unusual disease. 

The symptoms of the malady and the microscopic examination of the 
fungus which made its appearance upon the infected plants, convinced 
the author that the pathogenetic agent was Myc. citrullina. In the summer 
the fungus was again found in the same glasshouse, and also in the green¬ 
house of the Botanic Garden in the town of Sapporo. 

It was also observed on the stems and leaves of cucumber and of 
Lagenaria vulgaris Ser. var. Gourda Ser. sent from Mihomoura in the Pre¬ 
fecture of Shizuoka. 

Spraying with Bordeaux mixture has been recommended for the con¬ 
trol of the fungus, but it had no effect in the Sapporo greenhouse ; this 
was probably due to the fact that the disease was not noticed until 
already very far advaced. 

G. T. 


(1) See also; R. Mayjgn, No, 1546 ; R. April 1913, No. 429; R. Feb. 1918, No. 23S. (Ed.) 
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1236 - Bacillus CarotovoruSy the Cause of Soft-Rot in cultivated Violets in 

England. — Eacey, M S, in The Annals of Applied Biolosv, Vol. IX, No. 2 , pp. 169- 

170. Eondon, June 1922. 

In the early part of 1921, a disease of some considerable importance 
occurred among the cultivated violets at the Hayden Violet Grounds, 
Stourpaine (England). 

The plants, when examined by the author, were in an advanced state 
of decay ; the whole interior of the stem was reduced to a soft white pulp, 
and the rot was spreading up the petioles ; several of the leaves had al¬ 
ready decayed at the base of the petioles and fallen off, and others were 
dying from the same cause. From this material, a pure culture of a white 
micro-organism was obtained, which when inoculated into plants of garden 
violets, soon produced a rotting of the tissues, while the controls remained 
perfectly healthy. This micro-organism also produced white rot of car¬ 
rots, turnips, potatoes and onions. It has been identified as Bacillus 
carotovorus. G. T 

1237 ~ Thielaviopsis paradoxa* a Hyphomycete injurious to the Coco-Nut 

Palm in Florida (1). — Fulton, H. R , in Phytopathology, Vol. XII, No. 8 , pp. 398-399. 

Eancaster, Pa , August 1922. 

The stem of a coco-nut palm from the county of Dade (Florida) proved 
when cut, to be affected with an extensive and deep-seated rot. The sec¬ 
tions provided cultural material from wdiich was obtained a fungus exactly 
corresponding to the description of Thielaviopsis paradoxa (de Seyn.) 
v. Hohn. 

In order to secure further confirmation of the identity of the fungus, 
two sound pine apples bought in the market were inoculated with pure 
cultures of the parasite, numerous punctures being made. Other portions 
of the same fruits and a third control pine apple were punctured without 
inoculation. The typical decomposition of the tissues produced by Thiel, 
paradoxa soon made its appearance at all the points of inoculation, but 
was absent from the control punctures. A hot-house pine-apple plant, 
var. Red Spanish, has been successfully 7 inoculated, by puncturing the 
leaves. A pure culture of Thiel, paradoxa was also obtained from artifi¬ 
cially-infected pine-apple leaves and fruits. G. T. 

1238 - Rosellina Caryae n. sp. an Ascomyeete injurious to the Juglandea, 

Carya ovata, in Michigan. — Bonar, E-, in Phytopathology, Vol. XII, No. 8, 

PP- 381-385, figs. 3, Eancastei, Pa., August 1922. 

At the beginning of the spring of 1921, some twigs of Carya ovata 
were gathered near Ann Arbor (Michigan), which though they bore vigor¬ 
ous buds, were characterised by dead, depressed areas, containing, as 
was discovered on examination, the fructification of a fungus. It was 
found, on visiting the locality from which the material had been taken, 
that the tender, growing parts of many young individuals of C. ovata 
had been attacked and were disfigured by more or less marked cankerous 
growths. 

(1) See also: R . Aug. 19 22, No. 886. {Ed.) 
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These growths, when situated on the branches, occurred nearly al¬ 
ways around the leaf-scars, or at the tips. Frequently, they were clearly 
separate’ around a leaf-scar; at other times, they coalesced and caused 
the death of the branch, especially near the extremity, where the disease 
was most developed. The cankers varied in size, but in all cases followed 
the long axis of the branch extending upwards and downwards, but rarely 
attacking the sides, except in very young branches; they seldom entirely 
surrounded the branch. The disease spread from the lateral branches 
to the main branch forming a dead, depressed area round the point of 
insertion, but not often extending further. 

On the larger branches and on the stems of young trees, these cankers 
assumed different shapes ; none were however seen on stems with a dia¬ 
meter of io cm. The trees attacked had a knotty, twisted, irregular 
appearance. 

The fungus fructifications were ot the structure peculiar to pycnidia ; 
they were always found in the branch cankers, but never in those on 
the stems. 

Some stylospores that were collected and grown in cultural media 
germinated rapidly and produced new pycnidia. Branches of Cary a 
on being put into sterilised test-tubes and inoculated with a pure culture 
of the fungus, became covered with mycelium in which the formation of 
pycnidia was observed. 

Other naturally-infected branches were taken from the place where 
the disease had been discovered to the laboratory, where after careful 
sterilisation, they were placed in sterilised test-tubes containing a small 
amount of sterilised water. At the end of six months, numerous fructifica¬ 
tions appeared on the bark of one of the branches ; these were perithecia 
containing a large number of ascospores. From cultures of the ascospores 
a fungus bearing pycnidia was obtained similar from the morphological 
and cultural standpoints to the fungus isolated from the cankers on the 
branches. 

The ascophore stage of this fungus can be referred to the genus Ro- 
sellinia, and as this species appeared not to have been already described, 
the author gave it the name of R. Caryae. The pycnidial stage has been 
relegated by the author to the genus Dothichiza and described under 
the name of D. Caryae n. sp. G. T. 

WEEDS AND PARASITIC FLOWERING PLANTS 

• 1239 - Lilium Bulbiferum as a Weed in Prussia. — brekm, in Deutsche Land - 

wirtschafiliche PressCt Year XlylX, No 62, pp. 407-408. Berlin, Aug. 5, 1922. 

Lilium bulhiferum, chiefly known as an ornamental garden plant, 
may sometimes become a troublesome weed in the field. 

This happened on a small scale in the neighbourhood of Geestenmnde 
(Hanover) and of Scharnbeck. 

Probably this lily came from a garden in the village of Nesse about 
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ten years ago and found its way into the fields, where conditions were so 
favourable as to cause it to spread all round Nesse. 

It is detrimental to crops since it takes a considerable amount of 
water and nutriment frcm the soil and deprives the neighbouring plants 
of light. It should be remembered that it is a vigorous plant with great 
powers of reproduction, not only by means of the principal bulb under¬ 
ground, but also from numerous small bulbs which form every year at the 
axil of the leaves. Consequently to stop its further spread, care should 
be taken to avoid carrying not only the bulbs but also any other part of 
the plant from one place to another, even in manure and soil. 

When once established in a field, the best means of destruction is deep 
ploughing so as to bring the bulbs to the surface and their subsequent 
collection and removal from the field together with the remainder of the 
plant. G, T. 

INJURIOUS INSECTS AND OTHER TOWER ANIMATS 


1240- Lepidoptera in Cyrenaica. — Turati, e., and zanon, v., in Atti della Societd general 
italiana di Scienze miurali, Vol. EXI, pp 132-178, figs. 5.1 pi., Pavia, 1922. 

A contribution to investigations on the Tepidoptera of Cyrenaica based 
chiefly on the material collected during the last few years around Benghasiand 
especially in the Eouehat oasis by Father V. Zanon who also wrote the in¬ 
troduction to the work analysed and the notes and data giving the time 
of capture, ecology and biology. The classification and new descriptions 
are due to Count E. Turati. To render the list more complete, the species 
found by other investigators (Ghigi, Festa, and Fiori), in various parts 
of Cyrenaica which ha ve been already published in part, have been inserted. 

From the economic point of view, the following Tepidoptera should 
be mentioned ; 

t) Pafilio machaon , T., living on cultivated fennel; 

2) Piet is brassicae cafoleiica Roeb., on cabbage crops; 

5) Lencochloe da Mid ice all idice Oberth., also on cabbages; 

4) Colias croceus minor Vrty, on lucerne ; this insect causes great 
damage, sometimes endangering a whole crop which the .Arabs then reap 
and water the soil with water in which they have left a considerable 
quantity of Pithoimmthos tortuosus in soak overnight; the penetrating 
cdour of fennel given off by this water drives away the caterpillars from 
the watered soil; 

5) Pyrameis car dm T., harmful to the cultivated cardon and to 
artichokes ; 

6) Acherontia alropos T.; the first generation causes much damage 
to the egg-plant and the second attacks the tender tips of olive branches ; 
this insect is also very troublesome to hives; 

7) Celerio lineata lirornica* Esp., on the vine; 

8) Hififotion celerio T., also on the vine; 
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9) Earias insulana anthophilana Guell. (1) harmful to Cossypium 
barbadense and Hibiscus esculentus ; 

10) Eu\oa segetum Schiff., on salads, pimento, etc.; 

it ) E. e\clamationis E-, very common parasite which does much 
damage to garden crops ; 

12) Rhyacia ypsilon Rott., hannuful to lettuces ; 

13) R. pronuba L., harmful to garden crops and very common; 

14) Triphaena fimbria E., common on lettuces; 

15) Baratra brassicae E-, on peas; 

16) Xylina oxoleta I*., on peas and Lathyrus odorahts ; also attack¬ 
ed flax in 1919, destroying the whole seed crop ; if this crop is to be ex¬ 
tended, it should be grown in rotation, with 3 or 4 years interval, to avoid 
losses ; at the same time the caterpillars should be collected early in the 
morning, and the adults should be caught at night by means of light-traps ; 

17) Trigonophora meticulosa E., on lettuces; 

18) Laphygma e\igua Hb., on all garden crops; 

19) Phytometra gamma I,., harmful to lettuces, pimento and pinks; 
the caterpillar gnaws the centre of the flower buds of the pinks ; 

20) Phyt chalcvtes Esp., common on the tomato ; 

21) Anna tirrhaea C., on pomegranates ; 

22) Ephestia kuehniella L-, very harmful to the castor-oil plant ; 

23) Ceutolopha isidis E., harmful to cassia ; 

24) Helluia iindalis E.; causes enormous damage to cabbage crops ; 
the tops which shelter the caterpillars should be pulled oif and burnt; 
light-traps are very useful for catching the adults at night; a Hymenopteron 
has been found which is an endophagous parasite of the chrysalides; 

25) Pyrausta nubilalis Kb., on mai/e ; 

26) Carpocapsa pomondla E., on the apricot and peach tree ; 

27) Simaethis nemorana Kb., on the fig ; 

P 1 28) Plutella maculipennis Crt.: infests gardens; harmful to maize 
and cabbages. G. T. 

1241 - Sigalphus !uteipes , a Hymenopteron Parasitic of Laria rufimana , 
the "Bean Bruchus ”, in England — GimiNGHam, C. T., in The Entomologists 
Monthly Magazine, Vol. lyVlII (Third series, Vol. VIII), No. 701 (No. 9.4), pp, 226-228. 
London, Octobei 1922. 

In 1921, a small area of field beans grown at the Research Department 
of the Olympia Agricultural Company at Offchurch in Warwickshire was 
infested to an unusual degree by Bruchus mfimanus (= Laria rufimana). 
Shortly after the beans had been harvested, and before the majority of 
the beetles emerged, a Hymenopteron evidently parasitic on the Bruchus 
appeared in great numbers. The insect was afterwards identified as 
Sigalphus luteipes Thoms (fam. Braconidae). The main period of emer¬ 
gence of the Eraconid was from July 24 to August 7, while the beetles 
began to appear in numbers about the end of July and continued to emerge 
for a month or more. Both insects were frequently observed during the 


(i) See also I?. Match 1921, No. 353 (Ed.) 
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actual process of emergence, and it was noted that the tough skin of 
the bean presented a very serious obstacle to the Braconid, so that many 
individuals died without being able to get out into the open. Each par¬ 
asitised Bruchus larva produced only a single parasite. Occasionally, 
beaus were found which had contained two of the larvae of this beetle 
(sometimes one or both parasitised), but each made a separate exit hole. 
The exit holes of the Sigalphus are about 1 mm. in diameter, while 
the Bruchus makes a large hole with a diameter of 2-2.5 It was 

therefore easy to distinguish between the two, and advantage was taken 
of this fact to make counts which give an idea of the percentage of beetles 
that had been destroyed by the parasite. The beans were harvested in 
a number of small lots usually from single rows. In three of the lots that 
seemed fairly typical as regards Bruchus attack, the beans were divided 
into three groups 1) those unattacked ; 2) those with a small hole made 
by Sigalphus ; 3) those with a large hole made by Bruchus The number 
of beans in each group were then counted with the following results. 



I,ol I 

I,ot II 

hot in 

Number of beans unattacked. 

. 722 

872 

120 

» » » from which Bruchus emerged . . 

. 204 

201 

25 

» » from which Sigalphus emerged . 

- 213 

325 

66 

Percentage of beetles parasitised. 

5i.1 

61.S 

72.5 


The percentage of parasitism is high and the Braconid must have 
reduced by one half the number of beetles reaching the adult stage. 

In all the lots of beans examined, the great majority of those attacked 
were young. The infested beans in which the Bruchus completed its trans¬ 
formations tended on the whole to be smaller and more shrunken than 
those in which the Bruchus was parasitised. 

So far however as was observed, the plants produced in 1922 from 
the beans attacked by the beetle in 1921 did not show any signs of having 
suffered, and were no less vigorous than those grown from whole seed. 
The embryo is apparently rarely if ever eaten or damaged by the Bruchus 
larva. Very few of the beetles were to be found in the 1922 crop. 

G. T. 

124 2 - Apantheles melanoscelaus 9 a hymenopterous Braconid Parasite of 
" bombyx disparate” {Porthetria dispar) imported from Sicily to New 
England, — CrossmaN, S. S., in United States Department of Agriculture, Bulletin 
No. 102S, pp. 25, 1 fig., 5 pU Washington, D. C., 1922. 

From 1905 until December 1, 1911, the state of Massachusetts and 
the Bureau of Entomology of the Department of Agriculture of the United 
States made a common fund of the money allocated to the discovery in 
Europe of the natural enemies of “ bombyx disparate {Porthetria dispar E.) 
,and of " bombyx cul-brun ” ( Euproctis chrysorrhoea E.) and expended 
it upon the introduction into New England of parasites attacking these 
two Macrolepidoptera. 

Among the imported insects was the Braconid Hymenopteron, Apart- 
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teles melanoscelus Ratz., which is the special enemy of the larvae of bombyx 
disparate. 

The Bulletin analyvSed gives a detailed description of the species and 
its life-cycle. It also contains an account of the introduction of the Si¬ 
cilian hymenopteron into America and its establishment in the country. 

A. melanoscelus which was introduced into New England in 1911, 
has now become completely acclimatized. It has propagated itself 
verj" rapidly in the neighbourhood of all the colonies that have been 
established, in spite of the fact that it is in its turn severely attacked 
by parasites. 

It has been found that this Hymenopteron can accomplish its life- 
cycle on different insects native to America. This greatly increases its 
value as an imported parasite and renders its acclimatisation more certain 
than if “ bombyx disparate ” were its only host. 

There are two annual broods of A. melanoscelus and both live at the 
expense of the larvae ol Potchetria dispar. A. melanoscelus is very common 
in many small areas and promises to become one of the most effective 
of the imported parasites. G. T. 

1243 - The Control of Heteroderes amplicoUis and other Coleopfera harmful to 
Tobacco in Cuba. — Cai.vino, M. in Re<ista fie A' ncnltuui, Cumercio v Trabajo, Year V, 
Vol 5, No 4, pp is. fig 1. Havana. June 1922 

The Cuban planters give the name of “ tobacco pasador ” to the larvae 
of certain Elaterid Coleoptera which live in the soil and attack the young 
plants as soon as they are planted, perforating their stems and killing them. 
The common « pasador » is the lar\a of the Heteroderes amfdicclHs G\ 11. 
-Other equally harmful species exist, such as the Conoderus Intooeatus Beauv. 
and the Megapenthes 0pant!us Cand. 

The damage caused by these insects to tobacco is considerable, espe¬ 
cially at Vuelta-Abnjo. 

Two years ago Hernandez, a planter at Saint-Louis (Pinar del Rio), 
noticed that where the hose leaked very much, so that the soil was soaked 
at the moment of transplanting, all the seedlings took root and were not 
damaged by the “ pasador ”, whereas the neighbouring plants in the places 
where the water was lacking were attacked. He immediately concluded 
that the water drives off the “ pasador ” and that watering the soil at 
the moment of transplanting was the most practical way of defending 
the plants against the attacks of their enemy. Next year Hernandez, 
having confirmed the correctness of his observation, communicated it 
to Argudin. Superintendent of the Cubana Land and Tobacco Leaf Cos y 
plantations, at Vivero, San-Juan and Martinez who decided to test it 
by letting water run into the furrow before planting. 

Planting was effected by pressing the young plant with the finger into 
the raised bed immediately after watering as above described. After 
4 or 5 days water was again allowed to flow round the young seedlings 
and when it had run off manure was placed round each plant on the wet 
soil and it was then covered with dry soil from the furrow, 
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The experiments made by ArgudIn on a large scale at San-Juan 
and Martinez in many districts which were formerly much infested by the 
“ pasador ” have proved that this method is excellent and has finally solved 
the most important problem in tobacco culture in the district. 

This method of planting in w r et soils — which the writer proposes to call 
the “ Argudin Lorenzo Method” — also prevents any plant wilting during 
transplantation, as the water causes the soil to adhere quickly to the roots 
of the young plants. It marks real progress in transplanting not only to¬ 
bacco, but also garden crops generally which are cultivated in a similar way, 
for, by covering the wet manured furrow with soil, watering and other costly 
operations are avoided and a better use is made of the necessary fertilisers 
applied to each plant before earthing up. G. T. 

1244 - New Method for the Control of Aleurocanthus woglumi, aRhynchote 
injurious to Fruit Trees in Cuba (1). — calvino, m., in RevTta de Agticultura , 
Cometcio y Trnbajc , Year V, Vol. V, No 4., pp 4-6, figs. 6. Havannah, June 1922. 
This year, the author adopted against Aleurocanthus woglumi { pop¬ 
ularly known as the " Mosca prieta ” or black fly), which has appeared on 
the fruit trees cultivated at the “ Estacion Experimental Agronomica ” 
of Santiago de las Vergas, the same method which he had used successfully 
several years previously for the control of Phloethrips in Liguria (Italy). 
This method consists of cutting off and burning all the branches of the 
diseased and healthy trees within a zone of 100 to 200 metres. 

The work was carried out in Cuba during January and February, al¬ 
though December is a better month for the purpose. The same treat¬ 
ment was adopted for trees covering three hectares, consisting chiefly of 
young mangoes, avocardos, medlars, coffee-trees and different kinds of ci¬ 
trus trees. 

The results obtained were most satisfactory. One month after the 
pruning, the orange-trees which were the first to shoot, were covered with 
fresh and veTy healthy and vigorous branches and the mangoes, avocardos, 
etc. soon followed. At the present time, the orange-garden of the Station 
is in a far better condition than formerly, and the few Rhynchotes that 
were overlooked are quickly detected and destroyed by insecticide sprays. 

In the case of orange-trees, the system adopted by the author not only 
destroys the insect but has the additional merit of rejuvenating the tree 
which bears a heavy crop the second year after cutting back. G. T. 

1245 - Sitona hispidula, 5 . sulcifrons and S. crinita, Weevils injurious 
to Leguminous Crops in Britain* — Jackson, D. J., in The Annals ot applied Biology, 
Vol. IX, No. 2 , pp. 93 "i 15 , fig?- i pi. London, June 1922 

Sitona hispidula F. is common and widely distributed in the British 
Isles; where present, it does injury to clover and lucerne, though the 
damage caused has not hitherto been recognised. The adults eat the 
leaves of the host plant, while the larvae attack the roots. 

S. sulcifrons Thun is also very abundant in Great Britain and 


(1) See: P. Sept. 1921, No. 955. {Ed.) 
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is common upon red clover, especially in the north of Scotland. The adult 
insects feed upon the leaves of clover like those of the preceding species. 
The laivae seem principally to eat the root nodules of the clover and they 
sometimes damage the small fibrous roots that bear these nodules. 

Unlike the larvae of S. hispidula , they have never been observed 
to attack the main root. 

S. crinita Herbst has not so far been found by the author in sufficient 
numbers to cause injury to leguminous crops, but its profusion upon tares 
in the south of England is recorded by several observers, and it lias been 
seen very commonly on vetches in Kent and Cambridgeshire. It frequents 
the same food plants as S. lineata, which is always however in much greater 
profusion. Occasionally it has been found on peas and beans in 
England, and was common on sainfoin in 1907 ; in 1920 it caused serious 
damage to the young flowers of Cytisus hi floras at Wislev. 

5 . crinita is rare in Scotland. 

The adult weevils eat semi-circular patches from the edges of the 
leaves. The larvae feed upon the root nodules, and sometimes bore chan¬ 
nels in the main root close to the surface of the ground. 

In this paper separate morphological description s are given of the dif¬ 
ferent stages in the development of the three species referred to, and their 
life-history is published for the first time in Great Britain. As regards 
their natuial enemies, the Braconids, Peril it us rutilus Nees, P, aethiops 
Nees and Pygostolus falcatns Nees have been reared from adult forms 
of S. hispidula ; P. cerealium Hal and a species of Liophron have similarly" 
been obtained from adult forms of S. sulcifrons. A Braconid of the genus 
Perilitus was reared from S. crinita. 

Hymenopterou larvae are occasionally found in the bodies of beetles 
of all three species. Parasitic protozoa probably belonging to the genus 
Gregarina have-frequently 7 been found in the alimentary canal of the adult 
5 . hispidula. The fungus Botrytis bassiana (Bals) Mont, seems to be the 
most formidable enemy of the adult and larval forms of .S', hispidula ; 
it also attacks both forms of S. sulcifrons and the adults of S. crinita. 

G. T. 

1246 - Hypopta caestrum , a Macrolepidopteron injurious to Asparagus, in 

France. — Jean, 0 , in Le Petit Provene''!, Year XIAtUT, No iG.v>o, p. ‘i. Maisdlk'r, 

June 14. r*> 22. 

Although somewhat rare and only found in large numbers here and 
there, the larvae of Hypopta caestrum H. occasionally 7 as the author 
has noticed in certain places in the valley of the Durance cause consider¬ 
able damage to asparagus. The larvae devour the shoots and make 
galleries in the roots and rhizomes, and they 7 are capable of doing serious 
mischief. Newly 7 -made beds, where the root-sy r stems of the plants are little 
developed are the greatest sufferers. 

The author describes the morphology 7 and life-history 7 of the insect. 

As regards the means of control, burning or crushing the cocoons is 
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an easy and effective method, but only practicable over small areas. It is 
preferable to destroy the larvae from December to February by dibbling 
in 20 to 30 gm. of carbon disulphide per m 2 using 4 strokes of the dibble, 
or by pouring a solution of sulpho-carbonate of potassium (500 gm. per 
hectolitre of water; for practical work 250 to 300 gm. are sufficient) into 
small shallow channels, or preferably into holes 25 cm. deep, allowing 4 
holes to the square metre, 

G. T. 

1247 - The “ Bombyx Disparate ” ( Porthetria Dispar) injurious to Oaks in 
Moroceo. — Bulletin de la Societe d’Histoire Notuvelle de VAfrique du Not'd , Vol. XIII, 
No. 6, p. 19s. Algiers, 1922. 

At a meeting of the Natural History Society of North Africa held on 
June 10, 1922, be Bergevin gave an account of his observations as to 
the great damage done by the “bombyx disparate'* to oaks in the Ma- 
mora forest (Western Morocco). 

In this connection M. BE Peyrimofe pointed out that this Macro- 
lepidopteron also exists in Algiers where however it is kept from spreading 
by numerous parasites, which he is of opinion it would be possible to 
acclimatize in Morocco. 

G. T. 
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GENERAL INFORMATION 


1248 - White Settlement and World Agriculture —Taylor, G. (University of Sydney), 
The Institution of Future White Settlement, A World Survey Based on Physiographic 
Data, in The Geographical Review, Vol. XII, No. 3, pp. 375-402, figs 9. New York, 
N. Y. July 1922. 

From the point of view of white settlement there are four types of 
land surface which are nnsnitable. These are first, the tundras of the 
polar regions, which are too cold for our ordinary domestic animals and 
also usually too dry though there is a possibility of the development of 
a large-scale reindeer industry. Secondly, and most important, the desert 
regions of the world, which are too dry for agriculture though a certain 
amount of stock can live therein. Thirdly, the rugged moutainous regions 
and the high plateaus of the colder belts. In tropical regions of course 
the plateaus are much more favorable for settlement, but unfortunately 
they are not very extensive. Huntington, however, believes that most 
tropical plateaus suffer from the excessive monotony of their climate and 
the fact that the healthy variety of temperate regions is absent. On the 
other hand, Bowman states as regards the tropical plateaus that there 
are two distinct seasonal climaxes, one at the height of summer and one 
at the height of winter ; for the plateaus of Peru and Bolivia these 
climaxes last for a period of about six weeks, with very important effects 
upon the life of the region. Fourthly, there are the hot wet regions offthe 
tropics, where the natural resources are abundant but the climate is quite 
unsuited for white settlement on any considerable scale or indeed for any 
form of white settlement requiring constant manual labor. 

In the map here reproduced these four types are given in a general¬ 
ized form. The regions left blank are those suited for some form of Eu- 
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showing in generalized, form regions suitable for white settlement and croj> zones of the temperate lands . 
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= Tundra; I = Akin to Indian Wheat; R = Rice. 

= Over 6000 ft., tropical; B = Over 6000 ft., temperate; C = Over 40 inch Rainfall; D = Under 10 inch Rainfall. 

= Cotton ; 2 = Tea ; 3 = Sugar; 4 = Wheat; 4 a. I#imit of Wheat ; 5 = Maize; 6 = Rye; 6 a. him it of Rye. 

The areas shewn white represent the regions suitable for the white race; the shaded portions those that are only to a greater or less 
degree suitable. 
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ropean settlement. Almost the whole of Europe and Noith America is 
available, about half of Asia and Australia, and relatively small propor¬ 
tions of Africa and South America. 

In the moderately watered tropical regions a considerable population 
of pastoral whites will probabty develop, but in the authors opinion there 
is no prospect of any large agricultural settlement. In the temper ate re¬ 
gions are inserted the zones where the most important crops thrive. 

In the northern hemisphere the zones, like the chief mountain ranges, 
run for the most part from east to west and these zones are broken by the 
arid and mountainous regions. In the southern hemisphere the trend 
lines of the continents run north and south and the crop belts more 
or less follow this direction. In no case does the crop region extend to 
the desert areas, but a belt of stock country always occupies the margins 
of the desert. 

The optimum of the wheat crop is near the optimum of white settle¬ 
ment in northern lands. In southern lands the present wheat optimum — 
in easily tilled prairies — is on the dry side of the optimum of white set¬ 
tlement. G. A. B. 

1249 - Agriculture in Greece. — IyADAS, S , ill L ’Economists d'Athenes , Year IT, No 29, 
pp. 452 * 555 . Athens 2-15 Aug. 1922 (1). 

The present condition of agriculture in Greece does not differ very 
much from that of the Roman period. Most cultivators still use wooden 
ploughs with iron ploughshares. The only other agricultural implement 
used by farmers is the scythe. Sowing is done by broadcasting as seeding 
machines are unknown. Threshing is generally done by means of horses 
or oxen. Threshing machines, rollers, etc., are almost unknown. Manures 
are seldom used ; sometimes the dung of draught animals is put on the land 
when it is not used by the country people for fuel after drying. If the 
farmer owns flocks of sheep or goats, which is seldom the case, he 
manures his fields with their dung by letting them graze there after the 
harvest. It is only recently that chemical manures have begun to be used 
in very small quantities, to the extent of 6000 tons a year, chiefly on large 
estates and for special crops. 

There are many kinds of cultivation and the practice of allowing land 
to lie fallow is often adopted in Greece, both on large and small estates. 
This is considered necessary to prevent soil exhaustion; but really it is 
of no use since it does not restore to the soil any of the substances which 
have been taken out of it. The only result is that the farmer restricts 
his crop to one half or one third of his field and deprives himself of the crop 
from the other half or two thirds each year. At the same time the nation¬ 
al yield decreases. Eor the farmer especially the loss is certainly great¬ 
er than the amount which he would spend on the regular manuring of 
his field, which would in that case return him a crop twice or three time as 
large. The rotation system is also defective and entirely a matter of rou- 


(1) See R. Sept. 1922, No. 900, (Ed.) 
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tine ; it leads to the cultivation of crops which are neither the most profit¬ 
able nor most suited to the nature of the soih It leaves out of account the 
fact that all crops do not require the same degree of heat and moisture ; 
a cold rainy place is suitable for growing wheat but not for barley, etc. 
Moreover, the kind of crop to be grown is chosen in a routine manner ac¬ 
cording to the colour of the soil, neighbouring cultivation, etc., whereas 
none of these indications are of great value. The choice of the crop which 
suits each soil and vice-versa is a matter of great importance to the future 
yield. Planting and sowing should be done according to the nature of the soil. 

Viticulture is also very defective in Greece. Tillage is superficial; 
manures unknown ; pruning is done hap-hazard. The use of sulphate of 
copper, so common at the present time, is still a matter of very great diffi¬ 
culty in Greece, subject as it is to all the conditions of bureaucracy and in 
consequence often arriving too late. The vintage takes place at a fixed 
time, without proper consideration of the ripeness of the grapes, because 
the changeableness of the weather obliges the wine-dresser to hasten the 
gathering of the-grapes. As for wine-making and distillation, they are 
carried out in a very defective manner, without those modern scientific 
methods which enable wine to be well made and to keep well. 

As regards oil-growers, they are ignorant of the most elementary rules. 
The olive trees receive no attention. Their owners, like the owners 
of other fruit trees, took them as natural gifts intended to yield fruit 
without any trouble to themselves. Consequently it is by no means uncom¬ 
mon to find that fruit trees, and especially olive trees, are attacked by va¬ 
rious diseases which cause great loss and in some places even destroy the 
crop. The lack of elementary agricultural knowledge is noticeable even 
in the gathering of the fruit, which is not done at suitable times, as well as 
in the manner in which the gathering is done which causes much waste of 
fruit. The extraction of oil from the olives is also done in a defective way ; 
it is mainly done by means of crushing mills worked by horses and with the 
greatest disregard of cleanliness. Water power oil presses are not found in 
Greece. 

Breeding is insignificant and carelessly looked after. Generally the 
farmers own no animals except their draught animals (one or two oxen 
or horses) which, after all, form the necessary complement of agricultural 
economy. Such animals as there are, pass their whole life in the fields 
and are herded in roofless enclosures, exposed to all weathers ; in winter 
they are very frugally fed and in consequence they are thin and weakly 
and of little value. Professional breeders, without the most elementary 
knowledge of breeding, often see their flocks and beasts of burden die 
without being able to help them in any way. G. A. B. 

1250 - Agricultural Experimentation in Assam during the Year ending March 81 , 
1922 . — Mac Swiney, J. (Director, Department of Land and Agricultural Records, 
Assam), in Report of the Agricultural Department of Assam for the year ending March 31, 
1922, 12 pp. Shillong, 1922. 

Assam possesses four Agricultural Experiment Stations. These are 
situated respectively at: i) Johrat — 2) Karinganj — 3) Upper Shillong 
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— 4) Shillong. An estate has been bought at Titabor for the establish¬ 
ment of a Rice-growing Experimental Station. 

r) At Johrat, most of the experiments are carried out on high ground 
where the soil is a fairly compact, reddish, ancient alluvium; the sub-soil 
is stiff and yellowish-grey. These soils have an acid reaction and are poor 
in lime and phosphates, for which reason experiments in liming and the ap¬ 
plication of phosphatic manures are in progress. 

The first liming experiments date from 1909 ; a piece of land that was 
limed that year is still producing good crops after 13 years have elapsed, 
though it is true that the yield is gradually diminishing. The adjoining 
unlimed field is however unsuitable for any crop. 

It was found on comparing the effects of heavy applications of bme at 
long intervals with those of small and more frequent doses that although 
the heavy applications produced larger crops for the first few years, after 
the fifth season, the lighter and more frequent doses were superior. Excell¬ 
ent results were obtained with dung combined with wood ashes. 

hand improved by the introduction of large quantities of ground lime¬ 
stone stood deep ploughing well, although deep ploughing was injurious 
where only a small amount of limestone had been applied. 

In the Assam valleys, the soil is improved by the addition of any 
alkaline substance : lime, limestone, magnesium carbonate, and even so¬ 
dium carbonate, especially if it is accompanied by some fertiliser. Chem¬ 
ical fertilisers (except superphosphates) used alone have no beneficial 
effect; ammonium sulphate is even injurious, since if applied several 
times, it tends to increase the toxic chaiacter of the soil. 

The chief task of the Johrat Station is the aclimatisation, testing and 
selection of foreign and native varieties of sugar cane. 

Manurial and rotation experiments are also made and good varieties 
of sugar-cane are distributed to the growers. Up to 1920, 4 varieties had 
been thus distributed : Striped Mauritius — B. 147 — B. 176 — J 33 a ; 
in 1921, two others were added : Co 9 and D 74. 

The yield (in tons per hectare) of stripped cane and saccharose (pre¬ 
sent in the expressed juice) in 1921, which was a good year, were as follows 
for the best varieties tested : B 3412, 46.5 ; 4.15 — D 74,42.7 ,*4. 10 — 
J 247, 35.S; 3.83 — Mauritius 55, 38.5 ; 61 — Striped Mauritius 38.2 ; 
3.84 - Co 9, 35.9 ; 4.3 - B 147, 34.8, 3.7 - A 2 a 33.9 ; 4.38. The va- 
rieties D 74 — G 33 a — Co 9 are distinguishd by their resistance to 
lodging induced by wind. 

2) At ICaringanj, rice selection is carried on. Eor purposes of 
comparison are grown : pure line selection of 158 types of “ aus ” (winter 
rice) — 176 types of “sail” (transplanted winter rice) — 55 types 
of “ asra ” (a short-stemmed marsh variety of rice) — 343 types of 
“ aman ” (winter marsh rice for sowing broadcast). 

Of the “ aus ” varieties, M 36-30 proved the best, and in 1921, its 
distribution to the rice-planters was begun. “ Tate sail ” was the most- 
satisfactory of the “ sail ” varieties. This, together with “ George sail ” 

[1*50] 
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and “ Indra sail'" is cultivated experimentally on a large scale by the 
agriculturists of the Surma Valley. 

3) The chief work at Upper Shillong is the acclimatisation, test¬ 
ing and propagation of the potato by “ seed ” . Of the 24 varieties 
tested in 1921, King of Potatoes, British Queen, Up-to-date and Im- 
perator produced, as in preceding years,, the highest yield per hectare. 
These are the varieties chiefly distributed for planting. 

In order to obtain a supply of “ seed ” for distribution, the first seed- 
potatoes are given to expert growers who return to the Station one and 
a half times the number of tubers that were consigned to them, or if 
they wish, sell to the Station at a rather higher price all the crop suitable 
for planting. The seed potatoes thus obtained are sold to the agricul¬ 
turists of the plain. 

Of the several varieties of jute cultivated, “ Kakaya Bombai ” na¬ 
tive to Bengal, has clearly proved the best. In 1921, the Station obtained 
two other selected varieties of Dacca jute, D 154 and Green Olitorius 
that will be used in a comparative experiment with “ Kakaya Bombai 

Very encouraging results have been obtained from tobacco-growing 
in the Surma Valley. The leaf-yield of a Rangpur variety, Matihan, 
exceeded by 380 kg. the crop produced by the local varieties. 

The experiments conducted during the last three years in the Surma 
Valley have shown that “ dhaincha ” (Scsbania aculeata) forms an excel¬ 
lent green manure for the sail ” variety of rice. It should be sown 
immediately after the autumn-sown crop. 

Two herds of cattle, one of pure-bred Patna animals, the other 
consisting of hybrids Patna x Rhutia are reared separately at the 
Upper Shillong Farm. The improved bulls obtained are sold to the agri¬ 
culturists and the demand far exceeds the supply. 

4) At Shillong, experiments are in progress with fruit trees from 

the temperate zones. Many varieties of apple and pear trees have already 
been acclimatised at this Station. F. D. 

1251 - Experimental Work in Progress in the Laboratories, Rothamsted Experi¬ 
mental Station, England. —* Current Leaflet, pp 1-8. Harpenden, 1022. 

The investigations and experiments carried out at the Rothamsted 
Experiment Station, both in the laboratory and in the field are of world¬ 
wide importance. The following resume has been made of the experiments 
now in progress: — 

Bacteriological department. — Main lines of work now proceed¬ 
ing : - 

1) A study of the rapid changes in bacterial numbers in field soil 
and their relationship to nitrate increase and decrease. The method of 
study consists in taking soil samples from a plot at two hourly intervals 
for periods up to 86 hours and estimating bacterial numbers and nitrate 
from each sample. 

2) A study of the soil bacteria capable of decomposing phenol, 
cre$ol and naphthalene. These organisms are of importance as they limit 
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the use of the antiseptics in soil, for the destruction of pests. The in¬ 
vestigation comprises the geographical distribution of the organisms, their 
physiology, and the changes which accompany the addition of phenol to 
soil. 

3) The influence of farmyard manure on the growth of clover and 
other leguminous crops and on the development of the root nodule bacteria, 
is being studied in pot experiments and in the field. 

Botanical Department. — In the Botanical Department problems 
relating to the nutrition and growth of plants come under consideration 
and are dealt with chiefly in pot and water cultures. Special attention is 
being directed to the effect of high temperatures and excessive sunshine 
on growth and also to the stimulating action that appears to be exercised 
by very small quantities of certain chemical substances, such as boric acid, 
which are poisonous in heavier doses. 

The comparative effect of artificial fertilisers on meadow hay is invest¬ 
igated by means of detailed separations of the hay from year to year, the 
relative amounts of the different species varying considerably with the 
manure. 

Soie Chemistry. — a) Nitrogen Cycle . 

1) The rapid fluctuation in nitrate content of field soils and their 
relation to bacterial numbers (in co-operation with the Bacteriological De¬ 
partment). 

2) The rate of nitrification of sulfate of ammonia applied to field 
soil as early and late top dressings. 

3) The fixation of nitrogen by green algae in pure culture (in con¬ 
junction with the Mycological Department, Algology Section). 

4) The development of improved methods of analysis for the study 
of the nitrogen compounds of the soil. 

5) A survey of the total nitrogen content of the soil of certain fields. 

b) Carbon Cycle : 1) A study of the organic matter of the soil with 
special reference to humic products ; their mode of formation, properties, 
and distribution. 

2) The dephenolising pow T er of the soil, with special reference to 
the action of manganese. 

c) Green Manuring : The relative value of different systems of 
green manuring and their effect on the nitrogen cycle and carbon -cycle 
in the soil. 

Fertilising chemistry. — a) Phosphatic Fertilisers. —• A study of 
the citric solubility of different basic slags and mineral phosphates and its 
relation to their manurial value. 

b) Potash fertilisers , — A study of the relative manurial values of 
sulphate and chloride of potash, and of their effect on the soil. 

Routine analysis. — A very large number of analyses of soils, 
manures and plant products are made every year by the assistant staff. 

Fermentation department. — In the laboratory for Fermentation 
Work the methods for converting straw into Artificial Farmyard Manure 
are being studied with a view to reducing the cost of production on the large 
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scale. The fresh water required to wet the straw is not available in many 
places, but a considerable amount of surplus straw lies along the Essex 
creeks. Straw has been treated with sea water and found to produce a 
satisfactory manure although the fermentation proceeds more slowly than 
with fresh water. 

Manj^ types of waste vegetable material have been tested and some of 
these yield a richer manure than straw. The quantities available in this 
country are however usually very limited. 

Insecticide and fungicide department. — The work done in this 
department can he classed under two headings : 

1) The study of natural and synthetic products with the main pur¬ 
pose of correlating chemical constitution and physical state with toxico¬ 
logical action on plant pests and disease organisms. 

During the past two years investigations have been made on the toxi¬ 
city of many chemical products to soil pests such as wireworms and eelworms 
both on a laboratory and large glass-house scale. 

Certain plants poisonous to insects have been examined and one of 
them. Tuba root (i), found to be efficacious against caterpillars. 

At present an attempt is being made to find a substitute for nicotine 
by examination of various synthetic products. 

2) A biochemical study of the nature of immunity particularly with 
reference to Wart Disease of Potatoes [Synch itrium endohioticum ). Attempts 
are being made to correlate certain biochemical and physico-chemical fac¬ 
tors with immunity. Collateral properties, such as the boiling and cook¬ 
ing qualities of potatoes have a place in this research. 

Various grafting experiments are being done and attempts made to 
find a fungicide capable of eradicating the disease. 

Protozoology department. — The investigations of Russell and 
Hutchinson on partial sterilization of the" soil lead to the view that in 
normal soil the increase in bacterial numbers was inhibited by a biological 
factor provisionally regarded as the soil protozoa. Recently satisfactory 
methods have been devised for counting these organisms and an extended 
experiment covering 365 days showed that an inverse relationship exists 
between the bacterial numbers and those of the active amoebae. 

Flagellates do not appear greatly to affect the bacterial numbers, but 
in one species the active numbers show a two-day periodicity. The phy¬ 
siology of the dominant species of soil protozoa is being investigated, and 
a survey made of the protozoan population of soils obtained from various 
parts of the world., 

Soil physics department. — The properties of the soil that are at 
present studied in this department can be broadly divided into two groups 
dealing respectively with the soil particles themselves, and their relations 
to the soil water. The first group embraces problems of soil tilth, the effect 
of clay and organic matter, and the colloidal properties of soil. The second 


(x) Deguolia ( Derm ) elliptica . — See /?. January 1920, No. lj 3, [ Bd .) 
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group includes studies of the complex relations between the soil-solution 
and the soil and an important investigation into the hydrogen-ion concen¬ 
tration of the soil-solution. 

Considerable field work, involving dynamometer measurements with 
different implements, is done on soil cultivation, and in the meteorological 
section of the department observations are made on the effect of meteoro¬ 
logical conditions on the soil. 

Statistical department. — The statistical laboratory was founded 
in 1919 with a view to applying the powerful methods of analysis supplied 
by modern statistics to the agricultural, meteorological, and biological ob¬ 
servations made at the Station. The Rothamsted crop weather records 
extend for nearly seventy years, and in accuracy as well as extent form an 
.unparalleled body of data, for the study of the causes of crop variation. 
Three main causes of variation have been distinguished in the wheat yield 
from Broadbalk field ; of these the most important is that of the weather, 
the very complex effects of which are in process of analysis. 

Institute of Plant Pathology. — Entomology Department. — 
The work of this Department is divisible into 4 cliief branches : 

1) Research work on the biology of Aphides, with special reference 
to the Bean Aphis [Aphis mmicis) including factors underlying the differ¬ 
ent phases of its reproductive capacity and the relative susceptibility to 
attack of different varieties of broad beans and field beans. 

2) Researches on the insect and other invertebrate fauna of the soil 
with particular reference to distribution in depth and the effects of manurial 
and other treatments of the soil. 

3) An investigation of the relative toxicity of various chemical com¬ 
pounds and their possible value as insecticides (in conjunction with the 
Insecticide and Fungicide Laboratory). 

4) The life-history of the gout-fly of barley (Chlorops taemopus), 
its winter host and methods of control. 

Mycology Department. — Among the investigations in progress 
are: 1) The numbers, distribution and functions in the soil of the fungi 
and microscopic green plants [Algae). A monograph on these orga¬ 
nisms and their soil activities is being prepared. 

2) The killing powers of various chemicals, heat etc. on fungi 
and the way in which death is brought about. 

3) The growth of fungi in relation to various external conditions. 

4) The changeability of fungi and bacteria in various ways such as 
their power of attacking plants, etc. 

3) Various problems in connection with wart disease of potatoes, 
more particularly the relation of the last to the fungus and methods of get¬ 
ting rid of the latter from the silo. 

6) An intensive study of the parasitic fungus Botrytis cinerea, which 
causes grey mould, 

7) The fixation of nitrogen by green algae in pure culture (in con¬ 
junction with the Chemical Department). 

M. I,. Y. 
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CROPS AND CULTIVATION 

1252 - The Climate of the mountainous Regions of Minas Geraes (Brazil) in Relation 
to agricultural and zootechnieal Conditions. — x. Alvaro a. de Silveira, in Memo¬ 
ries chorograhcas , Vol. i, pp 1-327. Be o Horizonte, 1921. II. Ferraz Sampaio, 
in Boletim de Not macs, Dircctona de Meteorolopa, Mtnistevio de AgncuUura, Industria 
'e Commercio . Rio Janeiro, 1922. 

In the mountainous regions of the interior of the State of Minas Geraes, 
the lowering of the temperature which coincides with increase in altitudo 
makes possible both extensive cattle breeding and the growth of certain 
temperate zone crops, such as wheat and fruit trees of the Rosaceae group. 

The following Table which is a record of observations made at the 
Meteorological Station at Caxambu gives some idea of the special climatic 
conditions of the region. 


Meteorological observations made at the Caxambu Station. 


Mouth 

Temperature 

Rainfall 

Nebu* 

losity 

Hours 

of 

sunshine 

mean 

absolute 

maximum 

absolute 

minimum 

January. 

20.°6 C 

32° 4 c. 

12°. 2 C. 

338.3 mm. 

7.6 

161.6 

February. 

20 8 

33.6 

90 

1775 

6-5 

165.6 

March. 

19.6 

33 0 

9-8 

1138 

6.4 

I 74 .I 

April. 

1S.0 

28.8 

58 

95-2 

5-2 

202.5 

May. 

I 5 .I 

29.0 

— OI 

29.7 

4.2 

210.7 

June..'. 

13.8 

27.0 

— 1.6 

20.6 

3.9 

203.4 

July. . . 

13.3 

29.0 

— 1.0 

15-9 

3.2 

227.5 

August. 

M-9 

30.0 

—1.6 

23-7 

4.0 

228,3 

September. 

17.9 ' 

33-6 

2.0 

69.2 

4.3 

193-4 

October. 

19.0 

32.8 

3.8 

150.9 

6 1 

178.7 

November. 

19.5 

33-2 

6.6 

187.6 

7 -i 

169.9 

December. 

19.9 

32.6 

7.2 

215.4 

7*4 

63.0 


According to this Table, the temperature often falls below o° during 
winter ; in the highest localities the winter is still more severe and frosts 
and mists are very frequent. As the sea is approached, the temperature 
rises and sub-tropical and tropical areas are gradually entered. The 
rainfall is abundant, as is the case in all other parts of this State ; there is 
a dry season which corresponds with the coldest months. 

Wheat, — Apparently wheat-growing in these regions can be made 
to pay. Good results have been obtained at the “ fazenda Cipo ” by 
sowing on November 25 and reaping on March 20. 

' Medicinal Plants. — Throughout the interior a large number of 
veiy useful' medicinal plants are found, notably: —■ an arborescent 
Euphorbia, with lobed leaves, furnishing a very powerful drug for the 
treatment of venereal diseases — “ Gritadeira", a Rubiaceous plant 
of the genus Psychotria with yellow, tough leav es, an excellent diuretic — 

pm] 
















AGRICULTURAL METEOROLOGY 


I 427 


Aulomyvioia longipes Berg, one of the Myrtacese, from the bark of which 
manna freely exndes — the Castor oil plant (Ricinus communis) grows 
wild and in great abundance. 

Fruit TREES. — In the high “ sierras ” formed of gneiss and other 
feldspathic rocks their disintegration produces a soil which is very suit¬ 
able for planting European fruit trees. 

Silveira saw at Itatiaia, at an altitude of 2000 m., pear and apple- 
trees laden with very fine fruit, and at Jordao (1700 m.) fairly vigorous 
plum trees bearing fruit. 

With the financial help of the Minas Geraes Government an experi¬ 
mental orchard has been planted at S. Maria da Fe with pear, apple and 
cherry trees. 

Altitude limit or tropical and sub-tropical crops. — On the 
Jose Mariano estates (“ Sierra Cipo”), mango trees bear good fruit up to 
1000 m. ; citrus fruits are also grown. The cofee bush flowers all the year 
round, but the yield is not satisfactory. 

Cattle breeding. — Oving to the humidity and heavy rainfall, 
the pastures are always green. The wild forage plants are excellent ; it 
is sufficient to mention Arundinaria cannavieiva Alv. Silv. the composition 
of which is as follows • — 


Moisture. 11.72 % 

Ash .. 2.94 

Protein .. 6.93 

Fats. 2.10 

Cellulose. 39*73 

Non-nitrogenou? extracts. 36,58 


100.00 

On the Cipo f< sierra ”, in the district of Mantiqueira, breeding can 
be carried out successfully at between 1630 and 2000 m. G. A. 

1253 - Effect of Meteorological Factors on the Quality and Quantity of Wheat 
produced In Argentina. — HessliXG, N. a., in Monthly Went her Review, Vol. 50, 
No. 6, pp, 302-208. Washington, June 1922. 

Results of a study on the relation between wheat.production and 
meteorological phenomena in Argentina. Special importance has been 
assigned to rainfall and temperature. 

Effects of rainfall. — An excess rather than a lack, of rainfall is 
detrimental to wffieat in that part’of Argentina where it is chiefly grown. The 
largest crops are obtained when the rainfall is nearly at its lowest, i. e. 50 
to 100 mm. during the 3 winter months, and 100 to 150 mm. from Septem¬ 
ber to November (see Tables I and II). Above and below this limit a de¬ 
crease in yield is noticed. The decrease observed when there is an increas¬ 
ed rainfall is not however, in proportion to this increase; there are cases 
when, in spite of abundant rains, a very good crop is obtained. It might 
be concluded from this that the decrease in yield is due less to the rains 
than to other meteorological factors connected with them. 
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Table. I. — Relation between grain yield (in kg. per ha.) 
and winter rains {June-August). 


Millimetres of ruin 



less then 
10 

10-25 

25-50 

50-100 

100-150 

150-200 

200-250 

250-300 

Number of ca^es. 

Average yield. 

Maximum yield. 

Minimum yield. 

5 

585 tg 

662 

467 

6 

588 kg 

821 

350 

9 

671 kg 

822 

460 

i 

16 

75ikg 

1070 

216 

12 

704kg 

1224 

422 

3 

708 kg 

'844 

536 

3 

631 kg 
687 

597 

X 

544 k 8 


Up to the present the winter and spring rains have been considered 
in two separate groups. But from the data gathered by the writer it is 
evident that there is compensation between the two groups. When there 
are less than 25 mm. of rain during the winter, a good crop may still be 
-obtained if the spring rains are very abundant. In other wrords, after a 
very dry winter season, the more abundant the spring rains the higher 
the yield. 

TabeE II. — Relation between grain yield [in kg. per ha.) 
and spring rains [Sept ember-Nov ember). 


Millimetres of rain 



25-50 | 

50-100 

200-150 

150-200 

200-250 

250-30 0 

300-350 

350-500 

I 

§ 

Number of cases. . 
Average yield . . . 
Maximum yield. • 
Minimum yield . . 

X 

353 kg 

5 

45okg 

756 

216 

ir 

797kg 
1224 
| 561 

6 

687 kg 

909 

556 

11 

674 kg 

852 

440 

13 

720 kg 

989 

501 

5 

650 kg 

844 

422 

2 

75 i kg 

860 

642 

1 

572 kg 


The spring rainfall (September-November) required to ensure a maxi¬ 
mum yield is less if the June-August fall is heavier. When the winter 
rainfall exceeds 100 mm., the maximum yield is obtained with the mini¬ 
mum spring rainfall (9.91 qx. and 100-150 mm.). 

On the whole, it may be said that, with very rare exceptions, the rain¬ 
fall in Argentina is always sufficient to ensure a good yield. Considering 
the territory as a whole, it will be found that during a period of 30 years 
there was only one year of real general drought, namely 1916. On the 
contrary, taking each province separately, it will be noticed that the win¬ 
ter drought becomes more frequent the further one advances into the in¬ 
terior of the country, for instance, in the provinces of Cordoba and the 
Patnpa. The best rainfall, as regards quantity, is xoo mm. for the months 
of June and July and 100 mm. for those of September and October, 

Effect of THE temperature. — The influence of the temperature 
on the yearly fluctuations in yield is much greater that that of the rainfall. 
In years when the yield is good, the spring temperature is below the normal, 
whereas it is above when the yield is poor. The yield, is therefore, in i11- 
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verse ratio to the temperature. The following are the coefficients of cor¬ 
relation for each succeeding two months after sowing : 


June-July. 0.10 

July-August. 0.32 

August-September. 0.69 

September-October .. 0.75 

October-November. 0.67 


After August the negative action of high temperatures becomes evid¬ 
ent and the coefficient of correlation during the wffiole period August- 
No vember is very high (— 0.81). 


Table III. — Difference between the Wheat Crop 
calculated from the retrogressive factor and the actual Crop (in kg. per ha.) 


Years 

Estimated 

crop 

Differing 

from 

the actual 
crop by 

Years 

i 

Estimated 

crop 

Differing 

from 

the actual 
crop by 

1890, . 

720 kg 

— 17 kg 

1905 . 

699 kg 

— 52 kg 

1891. 

658 

+ 84 

1906. 

637 

+ i °9 

1892. 

824 

+172 

1907 . 

907 j 

+ 2 

1893. 

1032 

— 1S4 

1908. 

762 

- 60 

1894. 

845 

— IO 

1909 . 

678 

— 67 

1895. 

678 

— 119 

1910. 

554 

+ 81 

1896. 

304 

+ .40 

I 9 II. 

910 

— 314 

1897. 

658 

— 99 

1912. 

720 

+ 17 

1898. 

1053 

—160 

1913 . 

491 

— 57 

1899. 

803 

4 - 48 

1914 . 

866 

—131 

1900. 

637 

— 35 

1915. 

554 

4 - 138 

1901. ....... 

470 

— 4 

1916. 

470 

—137 

1902. 

S03 

j— 39 

1917 . 

699 

—184 

1903 . 

658 

+159 

19 X 8 . 

762 

— 48 

1904. 

782 

+ 55 

1919. 

907 

+ 84 


In 1893 and 1898, in which years the Spring was cold and dry, the crop 
was as high as in 1919, when the Spring was cold and excessively rainy. 
Similarly, in the years when the Spring w T as warm and dry (e. g., in 1910 
and 1916), the crop was as low as in those when the Spring was warm and 
wet (e. g., in 1896 and 1918). 

In Argentine, therefore, the temperature is undoubtedly the most 
important meteorological factor from the point of view of wheat yield. 

Estimate of crop based on thermometricai, observations. — By 
using the coefficient of negative correlation between the yield and the 
temperature from August to November, it is possible, within certain lim- 
, its, to estimate the future crop. For this purpose a constant factor 
5, must be found which, multiplied by the temperature or by the digressions 
| from the normal, gives the yield. 

. T1853] 
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This constant factor, generally called the “retrogressive factor", may 

SXY 

be calculated by means of the formula b =. ^ where 6 is the retrogres- 

sive factor, x the variable (in this case the temperature) and y the result¬ 
ing variable (in this case the crop). 

For the whole territory, b is equal to 208 for the months from August 
to November; if the temperature increases or decreases by one degree 
above or below the average for the above-mentioned period, there is a cor¬ 
responding increase or decrease of 208 kg. of grain pei ha. 

Table III gives the data relating to the yield for the period 1890-1919, 
as estimated by the coefficient of retrogression, and the difference between 
the yield thus estimated and the actual yield. 

Correlation between grain yield and rain in Argentina. 


797 



-10 ; 26-50 J 100-150 i 200-250 ; 300-550 j hOO : h 50 m 

m ' m ‘ 10-25 50-100 150-200 250-300 350-400 

Explanation, 

A — average yield in kg. per ha. in relation to winter rains (June-August); B = average 
yield in kg. per ha. in relation to spring rains (September-November); mm. — rainfall. 


In most cases, the estimate is fairly correct. But there are exceptions 
8 mong them and that of 1911 is very marked. In that year the yield, which 
had promised well, was damaged by the excessive rainfall of December in 
the last part of the period of growth. In 1895 and 1914 the same happen- 
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ed again. Sometimes, though more rarely, late frosts attack the crops 
at an advanced stage ; this happened in 1908, in the middle of October. 

Effects of cloudiness and sunshine on the weight of the hecto¬ 
litre. — The temperature and rain do not appear to exert any influence 
whatever in this respect. In the absence of data relating to hours of sun¬ 
shine, the writer based his calculations on cloudiness, which is more or less 
in inverse ratio to the hours of sunshine. An examination of the data shows 
that an increase of cloudiness is attended by a decrease in weight. G. A. 

1254 ~ Effect on the Yield oi Wheat of Variations m the Degree of Humidity of the 
Soil during and after the critical Period. — azzig. in iiCoiuvatore, Year i/xvm, 
No. 28, pp. 1-7. Casale Monferrato, Oct. 1922. 

The experiments made in 1920-1921 at the Botanical Gardens of 
the Royal University of Rome on the Carlotta Strampelli, Apulia and 
Spelta varieties of wheat have fully confirmed the existence of a critical 
period in wheat in respect of the humidity of the soil ; the period which 
corresponds with the period of the formation oi the ear, would fall within 
the 30 th day before and the 8 th day after the formation of the ear (1). 

In 1921-1922 experiments with the varieties I/uigia Strampelli and 
Cervaro were continued at the Botanical Gardens and at the Practical 
School of Agriculture at Rome. From April 24 until the harvest a series 
of weighings of whole plants (10 at each -weighing) were made at fixed 
intervals and the length of each plant was measured. The results are 
given in Table I. 


Table T. — Results of the experiments of 1921-1922. 


Date of determination 

Cervaro 

Luigia Strampelli 

Average 

weight per plant 
(with ear) 

Length 

Average 

weight per plant 
(with ear) 

Length 


gm. 

cm. 

gm. 

cm. 

24 April. 

5-3 

59 

5-5 

58 

8 May .. 

6.4 

78 

6.5 

66 

15 » . 

8.8 

82 

11.8 

87 

12 » .. . 

10.5 

114 

9-8 

100 

29 » . 

9.6 

; n 5 

9.1 

104 

2 June. . 

9.5 

! 118 

S.7 

106 

5 July. 

S.Q 

118 

7-7 

107 

9 » . 

8.2 

120 

7 1 

117 

14 » .. 

7.8 

120 

65 

ir8 

1 7 » . 

6.5 

120 

6.3 

118 


The Cervaro variety formed ears from the 15 th to the 22 nd May; the 
I/uigia Strampelli from the 10 th - to the 16 th . 

These data confirm* the fact of the existence of a critical period as 
regards moisture, in relation to earring. During the period (8-22 May) 


(1) See R. March 1922, No. 299 [Ed,) 
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the length of the stalks and the weight of the plants increase rapidly*. 
The plant as soon as it flowers, ceases to grow and after the flowers have 
set grain its weight begins to decrease rapidly ; when it has reached com¬ 
plete maturity, its weight is less by 2 / 5 than the maximum at the time of 
forming ears, in the two varieties quoced from 10.5 to 6.5 and from 11.8 
to 6.3 respectively. 

These decreases in weight indicate approximately the amount of moist¬ 
ure accumulated to keep pace with rapid transpiration and organic devel¬ 
opment. 

Pot experiments (9 series of 5 pots for each of the two varieties) 
were made at the same time at the Botanical Gardens, by regulating arti¬ 
ficially the waterings in variable quantities in the different series ; the ears 
were formed, on the average, between May 14 and 16, flowering took 
place from May 20 to 23 and the plants were cut from June 19-20. 
The experiments may be divided into 3 groups:—- 

I st Group (series 4-10 and 14-20). — Watering was done from 5-7 
days before the formation of ears until 9-10 days before cutting. 


Table II- — Results of the experiments of the I st group. 





Cervaro 



Luigia Strampelil 


Number 





















of 


Number 

Number 

Weight 
of grain 

Average 
vs eight 


Number 

Number 

Weight 
of grain 

Average 

weight 

watei- 

Series 

of 

of 

from 

of 

gram from 

Series 

of 

of 

from 

of grain 
ftom 

ings 


plants 

stalks 

5 pots 

each ear 


plants 

stalks 

5 pots 

each ear 





gm. 

cgm. 




gm. 

cgm. 

2 

4 

18 

21 

9.10 

48 

14 

18 

28 

xx-5 

41 

3 

5 

iS 

21 

12 75 

60 

15 

18 

30 

16.17 

55 

4 

6 

20 

20 

i 10*87 

54 

16 

18 ; 

27 

13.6 

69 

5 

7 

21 

23 

10.00 

42 

I 7 

j 20 

46 

23.5 

51 

6 

8 

16 

25 

21.00 

84 

18 

! 18 

40 

2 5.6 

64 

7 

9 

17 

33 

16.50 

50 

19 

1 18 

42 

23-7 

59 

8 

10 

19 

36 

22.50 

62 

1 

20 

1 17 

1 

50 

32.6 

1 

65 


The increase in the number of stalks and of the yield progressed pari 
passu with the increased supply of water, but it was not possible to get 
the full maximum utilisation of the water. 

The wheat plant was able to utilise the moisture in the soil up to 
15 days after the formation of ears. 

2 ad Group (Series 3-13). — Waterings were started at the very begin¬ 
ning of the formation of ears and were continued as in the preceding group. 
When the waterings began the plants looked sickly and the ears were 
scarcely out of their sheaths. Watering caused a livefy and rapid reac¬ 
tion, but the yield was scanty and only about half that of the preceding 
group. 

3 rd Group (series 2-12). — Abundant waterings xo days after the 
beginning of the formation of ears ; these had no effect ; most of the plants 
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were already dead and those which survived yielded an insignificant amount 
of grain. 

From the results of the experiments the following conclusions may be 
drawn : — 

1) The critical period is comprised in the interval of 15 days just 
before the formation of ears ; if, in that interval the moisture in the soil 
becomes less that the minimum amount compatible with the growth of 
the plants, the crop is reduced even if, during the remainder of the time, 
the conditions are quite favourable. If there is a large amount of moist¬ 
ure during the critical period, the yield will be high even"if the conditions 
are less favourable during the remainder of the time. 

2) When the soil remains dry during the critical period, waterings 
made when ear formation has begun cause a renewal of growth, but they 


are useless as regards the production of grain. 

Weight of grain from 5 pots .. 

Weight of grain per ear. 

Cervaro 

Luigia Strampelil 

5-9 gm. 

0.29 

65 gm. 

0 21 


3) If the plants have enjoyed sufficient moisture during the critic¬ 
al period, they utilise waterings up to a very advanced stage of ripening 
All operations made with the object of minimising the effects of drought 
should therefore be regulated in correspondence with the critical period, 
the duration of which is fairly short. A watering given too early, so that 
the soil remains dry during the 15 days which precede the formation of 
ears, and repeated at the time of flowering, has certainly less effect than a 
single watering given during the critical period. This fact is of great im¬ 
portance not only from a scientific point of wiew but also from the technic¬ 
al standpoint of the utilisation of the water. A. de B. 

1255 - Beport of the Study of the Soil of the First EgyptianZone (Gharblja) in 1921. — soil physics 

Hughes, F., in Minishy of Agriculture, Egypt, Technical and Scientific'Service, Bulletin 
No. si, pp. 1-11, fig. 1. Caho, 1922. 

During the first half of 1921 a preliminary study was made in Egypt 
of zone No. 1 (Gharblja) which lies between Fariskur and Cafr-el-Wastani 
and has an area of 126 km 2 . In these investigations, about five hundred 
soil samples, taken at the depths of 1-2-3 m - an ^ 1 hni. apart, were used. 

A mechanical ana lysis was made of each sample, and the soluble salts and 
chlorides present were determined. 

The soluble salts content was not very high, being on an average 
between 5.82 % (at the surface) and 6.45 % (at a depth of 3 metres), 
the amount of sodium chloride ranged from 3.84 % to 5,40 %. Sodium 
carbonate was rarely present. Owing to the impermeability of the sur¬ 
face, the chloride could be easily removed by means of proper drainage ; 
this operation would be greatly facilitated by the general absence of the 
carbonate. The sub-soil is also impermeable, so there is little chance of 
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the salts being carried to tlie surface by water. At Kafr and Wekala, 
great success was attained in the reclaiming of saline land of this descrip¬ 
tion. 

The soil cf this zone usually contains but little lime, otherwise its 
chemical composition is similar to that of the average Nile soils. The 
potassium content varies from 0.77 to 1.20%; the phosphoric acid 
ranges from 0.21 to 0.32 % and the organic matter from 0.39 to 2.22 %. 

A. de B. 

1256 - Report of a Study of the Soil of the Territory of the Right Bank of the Diahlah 
(Mesopotamia). — Webster, J. F. (Officiating Deputy Director of Agriculture (Re¬ 
search) and Wiswauath, B. (Assistant Government Agricultural Chemist, Bagdad), in 
Department of Agriculture, Mesopotamia, Memoir No. 2, pp. 1-20, figs. 6. Bombay 1921. 

In 1920, the Agricultural Department of Mesopotamia undertook 
the study of all the occupied territory and investigated the region lying 
between the Tigris and the Diahlah, and situated between Deltawah 
and the confluence of the two rivers. The area of this district is over 
160 000 km 2 . Its climate is of the Mediterranean type, the annual rain¬ 
fall being 7-8 cm. and the average relative humidity ranging from 60 to 
80 % in winter, and falling to 38 % in June. The water of the Diahlah, 
in spite of its high salts content, (0.07-0.1 %) is used for irrigation and the 
methods adopted are most primitive. 

There are two crops in the year, one in winter and the other in summer. 
Barley (about 60 000 tens per annum) and wheat (some 2000 tons) are 
chiefly cultivated, but peas, date-palms, citrus-trees, cotton, maize, etc., 
are also grown. Fertilisers are only applied to gardens, and instead of 
making an intensive cultivation, the natives extend their crops as much 
as possible, in order to reduce their work to the minimum. 

The soil is a calcareous alluvium. Many samples were taken at dis 
tances of 7 to 8 km. apart; 23 of these were selected for chemical analysis 
(determination of the soluble salts, nitrogen, carbon dioxide, potassium 
and calcium carbonate), while 13 were subjected to complete mechanical 
analysis. The soil is light and its physical conditions are good. The 
salt content is usually too low to have a distinctly deleterious effect. No 
sodium carbonate has ever been found in it. 

The salts percentage is higher in the cultivated regions than elsewhere, 
which makes it probable that the salts are chiefly derived from the drain¬ 
age-water, and not from the ascent and evaporation of the water of the 
subsoil. 

Almost half the soil is soluble in hydrochloric acid and is composed 
to a large extent of the carbonates of lime and magnesium. 

The prosphoric acid content is sufficiently high to render the ap¬ 
plication of all phosphatic fertilisers useless, except in the case of in¬ 
tensive cultivation. 

All the other elements of plant nutrition are present in great abun¬ 
dance which makes this region remarkably suitable for agriculture. 

A. de B. 
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1257 - The Aeration of Soil as an Ecological Factor. — i*ars-guwner, r , in Medde - 
Ictnden jran Statens Skogs'drsbksansUrtt, Vol. XIX, No. 2, pp. 125-359* bibliography 
of 24 work^. Stockholm, 1922. 

In this paper, the author discusses how far the increased deficiency 
of ox3 r gen and excess of carbon dioxide caused by decreased gaseous ex¬ 
change between the soil and the air are able to exercise an injurious effect 
and become important ecological factors. 

Normally a very brisk gaseous exchange takes place between the bio¬ 
logically active layers of the soil and the atmosphere. The amount of 
carbon dioxide given off in one hour corresponds to the whole quantity 
contained by the soil to a depth of 20 cm. It may thus be assumed that 
the amount of carbon dioxide liberated is equal to that produced. On 
the other hand, biological activity is most intense near the surface, 68 % 
of the carbon dioxide being produced at a depth of less than 20 cm. There¬ 
fore a superficial layer contains all the carbon-dioxide that is produced 
in it in 100/68 of an hour (about 1 y 2 hours). A11 interruption in the gas¬ 
eous exchange lasting only half-a n-hour would suffice to double the excess 
carbon dioxide. The author therefore concludes that normal gas exchange 
should be chiefly determined by factors with always, when taken together, 
an equal intensity. If particularly variable factors such as the wind etc., 
were the most important, there would be more rapid and greater varia¬ 
tions in the composition of the soil air than have been found to exist. 
Buckingham maintained in 1904, that diffusion was of absolutely supreme 
importance as compared with the atmospheric factors, but his experiments 
were very limited. 

The author has made a quantitative experiment on the effects of the 
various factors. He takes as normal aeration that found in one hour 
at a depth of 20 cm., and examined the influence exerted by temperature, 
atmospheric pressure, water, wind and diffusion. 

The results of his experiments proved that diffusion was the chief 
agent of aeration in ordinary soils and the exclusive agent in wooded soils. 
Aeration and the relation between oxygen and carbon dioxide depend in 
the first instance upon the intensity .of the distribution of bacterial activ¬ 
ity in the soil and the number of pores full of air. As regards the pores, 
their average air content is not of decisive importance, but the amount 
of air present in the superficial layer. 

If p+ represents excess carbon dioxide and p— deficiency of oxy¬ 
gen, it is seen that p + and p — are directly proportionate to bacterial 
activity. It this activity is equal, but differently distributed, p + and 
p — will be lower in a soil where bacterial action is most concentrated 
in the suj>erficial layer. When the intensity and the distribution of bac¬ 
terial activity are equal, p-f-and p—are inversely proportionate to 
the air content of the soil examined. 

The size of the soil particles, provided their dimension is not below 
•a minimum value, is of very secondary importance. A stratum of stiff 
clay gradually decreased the aeration w-hich sometimes is reduced to 1/100 
of the normal. If the pores are stopped up with water, the air present 

[1S5*3 



SOIIy PHYSICS 


1^36 


may fall to 1/10000 of the normal amount. The activity and the air con¬ 
tent of the superficial layers affect the p+ and p— values of the lower 
strata. A paitial blocking of the pores, or an increase in activity in a 
superficial layer, suffices to raise the p-f- and p — values of all the lower 
layers. 

If the degree and distribution of the bacterial action and the ail con¬ 
tent of a superficial layer are known, the corresponding values of another 
stratum at any depth are easily calculated. In the same manner, if all 
but one of the values of a la 3^ are known, the missing value can be easily 
determined. 

As regards the ecological importance of the values p-f and p—, 
the author states that the tolerance exhibited by plants to a deficit of 
ox3gen and excess of carbon dioxide is very variable. P-f- and p— val¬ 
ues below 2 % have no injurious effect, even if of long duration. 

The complete or almost complete cessation of gaseous exchange, even 
if it only lasts a short time, is extremely injurious to plants possessing 
no special power of resistance, because it makes the absorption of water 
by the roots a very difficult process. Thus, under certain conditions, 
aeration may become an important ecological factor. 

All the cases of injury due to insufficient aeration occur in soils suf¬ 
fering from excessive humidity or in some instances, in those containing 
a large amount Of clay. 

Soils with much humus constitute an important exception. It is 
certain that a deficiency in oxygen is injurious to forest trees. They 
cannot tolerate much water in the soil except on sloping ground where the 
water moves more easily. As the lack of oxygen depends upon the in¬ 
tensity of the gaseous exchanges and of ox} T gen consumption, which is 
a function of the temperature, it is clear that the greatest deficit will occur 
during the warm season. Experiment has proved that a superficial layer 
cf humus does not hinder good aeration. Du S 4i T SSUKK has aheady 
pointed ^out that roots do not suffer from excessive moisture except in so 
far as it induces a deficiency of oxygen and that therefore proper drain¬ 
age is the best means of facilitating the access of oxygen to the roots. 
The researches of the author have demonstrated that drainage is the only 
method of providing the roots on forest land with a larger supply of 
ox3gen, for the removal of the superficial layer of humus is of no avail, 
in fact, the presence of the humus may even be a good guarantee of 
aeration. The author gives 14 tables describing the numerous types 
of Swedish soils. ' A. de B, 

1258 - The Effect of Soil Drying upon Soluble Soil Constituents. — Gustafson, a. p. 

(New York State College of Agriculture at Cornell University), in Soil Science , Vol. XIII, 
No. 3, pp. 173-213, bibliography of 106 works. Baltimore, March 1922. 

The fact that crops could be improved by drying the soil by means, 
of fire was w T ell-known to the agriculturists of ancient Rome. The bene¬ 
ficial effect of burning the ground was formerly attributed to the physical 
changes induced in the soil •; it was later regarded as being due to chemical 
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alterations, while more recently the explanation of the phenomenon has 
been looked for in the re-organisation of the micro-organisms present. The 
improvement obtained is often too great to be attributable to mere sterili¬ 
sation. 

The author reviews and discusses the extensive literature on the sub¬ 
ject. For a good many years, fire has been used to sterilise greenhouse 
soil and free it from injurious organisms. It has proved beneficial in these 
respects and has also stimulated the growth of the 'stems and leaves. Care¬ 
ful experiments have proved that the fertility^ - of soil is increased by drying 
and heating to above ioo° C., even if, as often occurs, germination is thereby 
hindered and the first stage of growth impeded. Heating increases the 
quantity of mineral and organic constituents that can be extracted with 
distilled water. The increase is nearly proportionate to the temperature 
reached, up to about 200° C., when the percentage of soluble substances again 
falls. 

The investigators are not agreed as to the effect exercised upon nitrates 
by heating up to ioo° C. Some of them maintain that nitrates decrease 
when the temperature is above ioo° C., and totally disappear at about 250° 
Opinions also differ regarding the causes of the increase brought about in 
soluble substances by drying and heating. Some experts attribute the chief 
importance to physical factors, others to chemical factors especially to 
colloids, and others again to biological factors. 

The author has carried out a series of most careful experiments on the 
question. He took samples of very varying types of soil and subjected 
them for 8 hours to a temperature of 105° C. Other samples were placed 
in the autoclave, and the experiments were made with different temperatures 
and pressures ; while some of the soils were merely dried in the air or the 
sun. The amount of soluble substances was estimated by extraction with 
distilled water, in the ration 1:5. 

The percentage of soluble substances in the soil rose on drying in the 
air, and again on drying in the autoclave as is seen by the following Table. 


Increase in soluble substances. 


Sandy-clay 

soil 

Layer 

Increase 

due 

to drying 
in autoclave 
(moist soil) 

Increase 

due 

to drying 
in air 
(moist soil) 

Increase 

due 

to drying 
in autoclave 
(air dried soil) 

1 

> Superficial, 0-12 cm. . . . 

60% 

23 % 

50% 

No. 1 

Sub-superficial, 18-30 cm. . 

62 

74 

59 

1 

( Sub-soil, 30-40 cm. ... , 

200 

94 

104 

No. 2 

| Superficial, 0-12 cm. . - . 

167 

50 

116 


1 Sub-soil, 18-30 cm. 

412 

150 

154 


If soil was exposed for 9 weeks at 8-12° C., in open pots (where 
the moisture was brought up to a constant value every week), or in 
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sealed tubes, there was no appreciable change in the soluble salts content. 
Nitrification went on regularly, whereas in general the nitrates de¬ 
creased in sealed tubes. 


Soluble substances in soil dried in different ways. 



Explanation* : 

I =* Saudy-clay soil; II = another «sand5 r -clay soil. 

I st line = superficial layer; 2 nd ii ne — subsupeificial layer ; 3rd line — subsoil. 

A — desiccation of damp soil in autoclave ; B = desiccation of damp soil in air: 

C — desiccation of air-dried soil in autoclave. 

When the soil was kept at room temperature, and at the optimum 
degree of moisture for 9 weeks there was an almost negligible increase in 
the soluble substances in the case of all the soils, except the sandy clay, in 
which a slight decrease was observed. If these soils were kept at the same 
temperature, but saturated with water, the percentage of soluble matters 
rose considerably. In the first instance, nitrification was active, whereas 
in the second, complete denitrification took j>lace. 

Heating in the autoclave always had the effect of decreasing the ni¬ 
trate content of the soil. 

When two different concentrations of potassium nitrate were added to 4 
types of sand, the potassium salt could not be entirely recovered, even by 
means of 2 extractions with distilled water in the ratio 1:5, By one extraction, 
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67-80 % was recovered from the more dilute solution, and 77-95 % from the 
more concentrated. 

If potassium nitrate is heated for 8 hours at I50°C. after drying, a con¬ 
siderable amount is lost, viz. about 10 %. A. de B. 

1259 - Experiment on the Leaching of Nitrate Salts of Calcium, Sodium and Potas¬ 
sium from the Soil by Rain, in Finland. — Valmari j , in Ahhandiungen dcr a^h- 
culturwissenschaftlichcn Gesellschoft m Finland, No. 10, pp. 75-86. Helsingfors, 1921. 

MaerkER calculated, by means of percolating experiments, that 100 

kg. of Kainite, or other potassic salt, removed about roo kg. of lime from 
the soil through exchange of bases, a fact which seriously compromised 
the utility of potash manures ; but it appeared from experiments made in 
1895, at the Station of Brtaie, that the quantity of lime removed was 
only from 8 to 24 kg., although the conditions were particularly favourable 
for the elimination of salts. 

The problem was again taken up by H. von Feieitzen, in Sweden 
in 1912, and it appeared from numerous experiments that from lysimeters 
without manure more nitric nitrogen and lime were removed than from 
those manured with potassic salts. It appeared from later experiments 
that the manuring influenced the removal sometimes in one sense and some¬ 
times in the other, but always to a slight degree. 

The action of potash salts on nitric nitrogen is attributed to its action 
on the aerobic nitrifying bacteria, whose action was gradually decreased, 
thus causing a decrease in the nitrates removed. An increased activity 
of the anaerobic bacteria (due to want of oxygen) increases the quantity 
of salts capable of removal. The losses of potash salts by leaching were 
twice as great with salts containing 37 % of potassic oxide as with Kainite. 
The explanation may be found in the theory of electrolytic dissociation; 
in fact, as the cations cannot be removed without an equivalent quantity 
of anions, the losses occur only in reactions which imply the formation 
or the destruction of anions, -which largely depend on the activity of 
the bacteria. A. de B. 

1260 - Experiments on the free Acidity of Mineral Soils. — eiesegano, it., in 
D J e LanduiHschaHlichcn Vevsuchs-^talionen, Vo 2 . XCIX, Nos. 4 anr] 5, pp. 191 220. 
Berlin, 1922. 

The author describes a series of experiments undertaken for # the pur¬ 
pose of elucidating various points connected with soil acidity which had 
not hitherto been studied. Even in dilute solutions, all the acids used in 
the experiments (formic, lactic, sulphuric acid, etc.) set free acidity on 
neutral soils. It was found that the aluminium ion is practically the only 
factor in the exchange, for the iron ion is hardly concerned in the process. 
Under natural conditions therefore free acidity cannot be said to originate 
from any one acid, tyt may be the result of any of the processes causing 
the formation of acids in the soil, 

Very dilute solutions of aluminium and of iron salts give rise to 
exchange acidity, but even when a 0.02 N. solution of iron salts is 
introduced into the soil, it is not the iron ion, but the aluminium ion that 

[ms-mo] 



1440 


SOIX, PHYSICS 


is tlie active principle in the exchange. This is due to the intense 
hydrolysis of the ferric salts and the consequent adsorption of the iron 
in the hydroxide condition, just as when ferric chloride is used, the action 
upon the soil is exerted by the hydrochloric acid and not by the 
iron ion. 

Relatively small quantities of quite dilute solutions of carbon dioxide, 
very similar to those that may be found in the soil, also have the power of 
rapidly rendering a soil acid ; this proves how much carbon dioxide has to 
do with soil acidity. 

An intense degree of acidity can also be produced in aluminium sili¬ 
cate (the permutite of Gans), but only by means of carbon dioxide. All 
other substances produce "precipitates that would decompose the permutite. 

On the other hand, the action of acids and salts only produces a slight 
acidity in analcim; this perhaps may be explained by the fact that analcim 
differs greatly in structure from aluminium silicates. The author confirms 
the data obtained by Gans respecting molecular relations in soils, and tak¬ 
ing as his basis Gans's views of the composition of aluminium silicate 
suggests a chemical formula for this compound. 

After having demonstrated the impossibility of employing the colori¬ 
metric method for the determination of the amount of time necessary for 
the neutralisation of exchange acidity, the author states that in his opinion 
the best method for the purpose is that devised by Packuhara which is 
based on the determination of the total acidity. A. de B. 

1261 - Clark’s Hydrogen Electrode Apparatus and its Determinations of the Con¬ 
centration of the Hydrogen Ions in the Soil — healy, d. j., and Harraker, p. e., 
in Sod Science , Vol. XIII, No. 5, pp. 323-328, bibliography of 4 work?. Baltimore, 
May 1922. 

After giving an account of the various colorimetric and electric methods 
for the determination of hydrogen in concentration, the authors describe 
a new apparatus constructed according to Clark'S specification which is 
easily handled and estimates the Ph value to 2 decimal places. Numerous 
trials have been made to test the accuracy of the machine, and the results 
obtained were entirely satisfactory. Higher values are given for air- 
dried soil by this apparatus than by Wherry's method. A. de B. 

1262 - Pdfeible Correlation between the Fertility of Soils under Rice and their 
Titration Curves.— Arrhenius, O., in Soil Science , Vol. XIV, No. 1, pp. 21-26, 
bibliography of 7 works. Baltimore, July 1922. 

In Java as generally in the East the rice crops are of paramount ini' 
portance, since rice constitutes the staple food of the natives. Owing 
to the great increase of the population, the amount at present grown 
fails to vsupply the demand and every effort is being made to improve the 
existing rice-fields and to plant new ones. 

The rice crop in Java varies between 250 and 400 kg. per hectare, 
with an average of 1000 kg. per hectare. 

The author had determined the pH values of many different soils 
' without finding any constant relation between these values and soil fer- 
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tility. He found however that there was a constant correlation between 
the titration curves of soils and their buffer action, those being the most 
productive which possessed the highest intercepting, property. 

Plants secrete carbon dioxide and other substances that act as ampho¬ 
teric electrolytes i. e . behave both as acids and as bases. The decaying 
parts of the plant behave in the same manner. If 14 rice plants are placed 
in nutrient solutions with a pH ranging from 3 to 9, it is found after 2 days 
that all the solutions have the same pH value, 6.2 ; for they have been 
neutralised to this specific point by the sap of the plant. Rice acidifies 
the soil, and if the soil possesses a slight degree of buffer action, the pH 
value undergoes considerable alteration. The rice plant does not grow 
well in very acid soils ; hence the crops grown on soils rich in humus are 
nearly always unsatisfactory unless lime is introduced, when green manure 
and other substances with a high humus content can be applied with ex¬ 
cellent results. 

Soil acidity is also most injurious from another standpoint. Aluminium 
salts, which are toxic to the rice plant, are precipitated by neutral solutions 
but are soluble in acid solutions. 

The application of lime may prove an effective remedy, but for very 
acid soil at least 2.5 tons per hectare would be required. In any case, to 
obtain a durable result it would be necessary to add some substance with 
a good buffer action, the best and cheapest being a good green manure. 

A. de B. 

1263 - The Effect of the Magnesium and Calcium in Limestone upon the Chemical 
Composition of the Soil and on Plant Behaviour. — Mather, w. (Rhode island Agri¬ 
cultural Experiment Station), in Soil Science , Vol. XIII, No. 5 > PP- 33 /* 35 ^> bibliography 
of 25 works. Baltimore, May 1922. 

One of the most complex agricultural problems is the question of the 
action of calcium and magnesium ; its speedy solution seems improbable, 
although much work has already been done with the object of throwing 
light upon the question. The author describes some experiments on a sandy 
clay soil which were begun in 1919 and continued for 11 years. Three 
applications were made of slaked lime (calcic and magnesian) and of ground 
calcic and magnesian limestone. The results obtained from the experiment 
fields thus treated were carefully tested and slight differences corresponding 
to the several forms of the fertiliser empkyed were found to exist. 

Both the slaked lime and the limestone, whether calcic or magnesian, 
have equal power for neutralising soil acidity, if they are applied in equi¬ 
valent amounts ; this was proved by titration. They both render the al¬ 
uminium in the soil relatively insoluble. When magnesian limestone is 
used, the proportion of lime and magnesium in the soil tends to remain the 
same as it was before the treatment. 

The flora was not affected by the variable ratios between the oxides 
of calcium and magnesium, but showed itself very susceptible to the soil 
reaction. 

Magnesian limestone is inclined to increase the nitrogen content of 
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the soil. Slaked lime, both calcic and magnesian, has so far caused no fall 
in the nitrogen percentage, but has slightly decreased the amount of organic 
matter present. A. de B. 

1264 - Distribution of the Phosporus Ion in the upper Layers of the Soil in Relation 
to Vegetation and the Addition of various Salts, — aeoncm, g., and rogai, v a., 
ir^L'Aqri>'oltuya Italiana, Year XI,V 3 Nos. 4-6, pp. 109-124. Pisa, 1922. 

The phosphorus ion rapidly becomes fixed in the soil, so that after the 
application of phosphatic fertilisers, it often happens that phosphorus is 
only found in the upper layers. In this connection, mention should be made 
of the experiments made at the Pusa Experiment Station, and by J. T. 
Crawley and K. S. KLapizoy. Crawley found that if soil was irrigated 
immediately after being dressed with a phosphatic fertiliser more than 
half the phosphoric acid was fixed in the 2.5 first centimetres and 9 /xo in 
the 7 first centimetres, little being found below the depth of 15 centimetres. 
When the irrigation was deferred for 15 hours, the phenomenon was still 
more accentuated, all the phosphoric acid being practically fixed in the 
first 7.2 centimetres. 

Experiments have been undertaken to ascertain the effect exerted by 
vegetation or the addition of soluble salts upon this adsorption. It appears 
that their action generally renders the distribution of the phosphorus 
iou more uniform, and hence causes it to penetrate more deeply into the 
soil; they also increase the power of the soil for fixing soluble phosphates. 
S. Skaukis, T. E. Greaves and E. G. Garter have carried out 
experiments on the same subject. 

The authors have also taken up the study of this question. They used 
a wooden parallelopiped made of 10 superimposed frames each 3 cm. high 
that touched one another and could be removed and isolated. The appa¬ 
ratus was filled with 7.200 kg. of sifted soil. Two series were made 
each with 5 sets of frames. One series was carried out without plants, in 
the other two maize plants were used. The surface of each box was 
sprinkled over with 4 gm. of very finely powdered dicalcic phosphate. 
To 4 boxes of each series were also added equi-molecular quantities of 
different salts, viz., ammonium sulphate, sodium sulphate, ammonium 
nitrate and sodium nitrate, phosphate alone being added to the fifth box. 
As soon as they began to flower, the plants were cut to the level of the 
soil, the different layers of soil were separated and analysed. 

The authors confirmed the statement that phosphate is chiefly fixed 
in the upper layers of the soil. They found that the presence of vegetation 
makes the distribution of phosphorus more uniform by reducing the number 
of phosphorus ions in the upper strata and increasing them in the lower. 
Thus in the three boxes to which phosphorus only was added, the box 
without plants was found on analysis to contain 5.42 per 1000 in the top 
layer and 2.06 per xooo in the tenth, whereas the numbers of phosphorus 
ions in the boxes with maize were respectively 5.03 and 2.35 per 1000 ; 
the difference is not great, but it is appreciable. 

The salts had the same effect as the vegetation, but vegetation in pre- 
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sence of the salts increased the attraction of the soil for phosphates. Thus 
with sodium sulphate in the box without plants, the figures were 4.80 and 
2.19, as against 4.92 and 2.38 in the box containing plants. The beha¬ 
viour of ammonium sulphate was somewhat different: 5.99 and 2.44 as 
against 5.57 and 2.48. As a rule, vegetation in the presence of soluble 
salts, instead of stimulating the descent of the phosphorus ions causes 
them to become fixed in greater numbers in the upper layers. 

The authors also tried to determine the effect of the anions with un¬ 
varied cation and reciprocally, but the differences were neither large nor 
constant. Thus the ammonium ion, if added under the form of phosphate, 
promotes the descent of the phosphorus ion, whereas if added under the 
form of nitrate, it has the contrary effect; the behaviour of the sodium 
ion is just the reverse. L. V. 

1265 - The Oxidation of the Sulphur in Alkaline Soils. — Rudolfs, w. (New jersey 

Agricultural Expeiiment Stations), in Soil Science , Vol. XIII, No. 3, pp. 215-229, fig. 1, 

bibliography of 7 works. Baltimore, Match 1922. 

In 1916 Tip MAN recommended the application of sulphuric acid or, 
sulphur to soils containing sodium carbonate for the purpose of trans¬ 
forming this toxic salt into sodium sulphate and thus rendering fertile many 
regions that were wholly unproductive. 

The results obtained by Lipman and Sharp from their experiments 
in this direction, though fairly satisfactory, did not warrant the adoption 
of this method. 

From his own experiments on two samples of sandy-clay containing 
sodium carbonate, the author was able to draw the following conclusions : 

By the inoculation of sulphur, and consequent formation of sulphates, 
the soil seems to acquire new physical properties among which are more 
complete flocculation, a change in its water-containing capacity and in 
its apparent specific gmvitj. 

In soils containing little sodium carbonate, small quantities of sulphur 
have no effect upon the pH value though a large amount brings about 
decided changes wiiich were almost the same in an incubator at 28° C. 
and with the optimum degree of moisture as in a regularly watered green¬ 
house. 

Soils that had been previously washed were more quickly neutralised 
by the addition of sulphur than unleached soils, as was proved by acid 
tests and the determination of the pH. After 18 weeks the sulphur was 
practically oxidised in all the cultures. When the oxidation of the sulphur 
increased, the carbonates were transformed into bicarbonates. 

The author observed a strict correlation between the formation of sul¬ 
phate, the flocculation and the apparent specific gravity of the soils whether 
leached or unleached. The formation of sulphates seemed to cause the so¬ 
dium carbonate and the sample of sandy-clay to aggregate which produced 
a change in the water-holding capacity of the clay. 

The microflora, as represented by the number of colonies that made 
their appearance on the agar plates, varied in proportion to the pH. The 
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cultures in the unwashed soils inoculated with a sufficient amount of sul¬ 
phur to neutralise their alkalinity produced, after 12 weeks' incubation, 5 
times as many colonies as those in the untreated soils, and the cultures of 
the washed soils produced 3 to 5 times more colonies than the correspond¬ 
ing untreated cultures. 

In cultures of washed soils, which after the addition of sulphur, had 
nearly the neutral value of pH, there appeared relatively few colonies of 
moulds and actinomycetes, whereas the cultures on the agar plates in¬ 
oculated with unwashed soil were almost entirely composed of colonies of 
moulds and actinomycetes. 

Barle3^-seed germinated and grew with great rapidity in alkaline soils 
inoculated with sulphur, but the seedlings were always killed by the saline 
crusts on the surface of the soil which were dissolved when the pots were 
watered, but the water only penetrated very slowly into the soil owing to 
its bad physical condition. 

A. de B. 


1266 - Bacteria connected with the Oxidation of Sulphur in the Soil: Media 
used for the Isolation of Sulphur Bacteria from the Soil. — waksman, s. a., in 
Soil Science , Vol. XIII, No. 5, pp. 329-335, bibliography of 17 publications. Baltimore, 
May 1922. 

It has been known for a long time that sulphur can be oxidised by va¬ 
rious groups of bacteria which draw their energy from it instead of from 
carbon compounds. These bacteria may be divided into three groups ac¬ 
cording to their physiological characteristics : 

I) Sulphide Bacteria, which oxidise especially sulphuretted hydro¬ 
gen and sulphides, and which may be subdivided into 3 species : 

a) colourless bacteria, producing threads, which accumulate the 
sulphur in their cells, 

h) colourless bacteria, not producing threads, 
c) purple bacteria. 

II) Thiosulphate Bacteria 01 of thionic acid, which especially oxidise 
thiosulphates and, partially, sulphides and pure sulphur. 

III) Sulphur Bacteria, which oxidise free sulphur and, differing 
from the two former groups, do not accumulate sulphur in their cells but 
produce a large amount of sulphuric acid. 

The bacteria of the I st group {a, b, c,) belong for the most part to the 
Thiobacieriales ; those of the II nd and III rd groups belong to the genus Thio~ 
bacillus . 

Another classification might be based on the optimum reaction of the 
activity of the organisms ; the first two groups have the optimum on the 
alkaline side, the third on the acid side. 

The writer next describes 9 media, which he used for isolating the or¬ 
ganisms which oxidise sulphur, of which 3 were discovered by the writer 
himself, and he gives their chemical composition. 


[1*63-1266] 
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1267 - Biochemical Methods for Determining the Fertility of Soils. — Stoklasa, j., 
in Chemtker-Zeitung 9 Vol. XI/VI, No. 91, pp. 681-683. Cothen, Aug. 1. 1922. 

In i ha. of soil, from the surface to a depth of 40 cm., there are from 
200 to 400 kg. of bacteria, and among these the total of live bacteria is 
as much as about 10 quintals. This mass may exert a decided influence 
on the fertility of the soil. The following groups of organisms live in 
field soil: 1) bacteria — 2) mycetes — 3) algae — 4) protozoa — 
5) rotifera — 6) oligochetes — 7) nematodes — 8) euchitriodes — 9) tar- 
digrades — 10) arachnidae — 11) insects — 12) molluscs — 13) mam¬ 
mals. H. France proposed, in 1912, to give the name of “ edaphon ” 
to the whole of these soil organisms which live together like the plancton 
in the soil. 

To sustain life, all these organisms need: oxygen, hydrogen, carbon, 
nitrogen, phosphorus, sulphur, chlorine, silicon and manganese. In the 
case of the heterotrophic organisms carbon can only be assimilated in an 
organic form, hence the great importance of organic matter to the life 
of the <f edaphon Oxygen and water are equally essential; the various 
organisms in the soil really strive for water , hence it is fundamentally 
necessary to determine the water and air capacity of a soil in order to 
make a biochemical study of it. 

The ratio of oxygen to carbon in a soil indicates the ratio of aerobic 
organisms to anaerobic; their condition is also influenced by partial 
pressure of oxygen, the absence of which is detrimental to the process 
of assimilation and causes an inter molecular respiration of the roots. 

Soil reaction is likewise very important, not only from the physio¬ 
logical, but also from the phytopathological point of view. The concentra¬ 
tion of hydro gen-ions has a great influence on the absoption of nutritive 
substances ; soils with an alkaline or neutral reaction absorb much more 
vigorously than acid soils. 

From the biological point of view, the germ content is of the utmost 
importance : and not only the colonies of bacteria, but also various species 
of fungi, and algae. The greater number of micro-organisms are concentrat¬ 
ed in the upper layer of 10-25 cm.; beyond a depth of 40 cm., their 
number rapidly decreases ; the true germ content is, according to the 
vegetation, from 28-87 millions (in a field of oats) to 80-120 millions 
(in a clover field) per quintal of dry soil; in forest land, 15-26 millions 
which decreases to 5-9 millions in acid zones; and in pasture land it 
is 6-10 millions. 

The microfiora of the soil, which has so great an influence on fertility, 
needs elements in a form which renders them capable of being easily assim¬ 
ilated, and especially carbon, which forms 44-45 % of their substance. 

The bacteria of the soil are divided into aiitotrophic, which may form 
carbon and proteins hydrates from carbonic acid and mineral salts, and 
heterotrophic, which assimilate carbon and nitrogen only in an organic* 
form. In soils whose air content is less than 2 %, the anaerobic pro¬ 
cesses of the autotrophs are in the ascendant. The activity of the aerobic 
bacteria and the facility with which the organic matters of the soil which 
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nourishes them are decomposed are shown by the quantity of carbonic 
acid which forms in the soil, after the elimination of certain factors. 

The long researches by Ernes'! and Stokxasa have shown that the 
respiration of autotrophic and heterotroplrc bacteria depends on the wa¬ 
ter and air content of the soil, on its composition, the facilit}^ with which 
the organic matters are decomposed, reaction, manuring, tillage and cul¬ 
ture of this soil. The quantity of carbonic anhydride produced is from 
8 mgm. (sterile soil) to 68 mgm. (soil under beets) per kg. per day. Below 
a depth of 80 cm. only traces are found. 

It may be estimated that a production of 30 mgm. of carbonic anhy¬ 
dride per kg. of soil at a depth of 36 cm. corresponds per ha. to 150 kg. 
per day and 300 quintals or 30 millions litres for 200 days of the year; 
the liberation of this gas largely helps to render the soil porous and also 
raises the temperature 1 or 2 degrees. The carbonic acid formed trans¬ 
forms the insoluble di-, tri- and tetraphosphates into soluble phosphoric 
acid and also renders the calcium, potash and magnesium salts soluble. 
Another very important consequence of bacterial respiration is the trans¬ 
formation of the cations of the soil into bicarbonates, which possess an 
essential nutritive and regulating functicn; in addition to metals, they 
furnish plants with a certain quantity of carbonic anhydride. Plants 
also have special organs on the under surface of the leaves for receiving 
the carbonic anhydride which emanates from the soil. If a concentra¬ 
tion of 0.1-0.25 % of carbonic anhydride in the air increases the yield 
of certain plants by 200 %, the same result may also be obtained by 
supplying the roots with anhydride in the form of bicarbonate. 

It is therefore of great importance to be able to increase the bac¬ 
terial production of carbonic anhydride; the mode of procedure can only 
be indicated by a biochemical examination of the soil. The radio-ac* 
tivity of soils is also very important; it has a powerful influence on the 
activity of micrcflora and macroflora; the most radioactive soils are the. 
granite soils (2.58 X io- 12 gm. of radium per kg.); and generally, sediment¬ 
ary soils are less radioactive than volcanic soils. 

Radioactivity stimulates to an extraordinary degree the processes 
of assimilation and dissassiinilatioii by bacteria. A radioactivity in the 
air of 30 M E (or o.000011 mgm. of radium) suffices to increase by 60 %- 
130% bacterial respiration and the inherent, processes such as formation of 
carbonic anhydride, heating, etc. Nitrifying bacteria are also rendered 
highly active by it. The close connection between radioactivity and soil 
fertility therefore becomes more and more evident. A. de B, 

1268 - The Effect of the Application of various Salts upon the Nitrogen-Fixing 
Properties Of Soil, — Greaves, J. T., Carter, T. G., and IytntfD, J-, in Soil Science, 
Vol. XIII, No. 6, pp. 481-499, bibliography of 51 works, Baltimore, June 1922, 

The authors after having studied the ammonification and nitrification of 
a calcareous clay, now describe a series of experiments on the nitrogen-fix¬ 
ing capacity of the same soil, the methods adopted being those previously 
used. A large number of 100 gm. soil samples were analysed and placed 

[im-ms] 
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in sterilised test-tubes the same amount of lactose, and different quantities 
of the various salts used in the experiment being added in each case. The 
humidity was brought up to 18 %, and the samples incubated at 
28°-30° C. for 3 weeks. The amount of nitrogen was then estimated by 
taking the average of at least 4 determinations. 

The authors employed in their experiments: the chlorides, nitrates, 
sulphates and carbonates of sodium, potassium, calcium, magnesium, man¬ 
ganese and iron. The results obtained led them to adopt the following 
conclusions: 

The toxicity of the salts used depends upon the nitrogen fixation of the 
given salt, and not on the negative electro ion as in the case of the ammoni¬ 
fying bacteria. In this respect nitrogen-fixing bacteria resemble nitrify¬ 
ing bacteria. In the soil chosen for the experiment, the salts proved less 
toxic to the nitrogen-fixing bacteria than to the nitrifying and ammonify¬ 
ing bacteria. 

The amount of a salt that can be introduced into a soil without hinder¬ 
ing nitrogen-fixation varies according to the salts. The proportions below 
which some of the salts proved innocuous were as follows:— Sodium salts, 
1 part in 400 million parts of soil; calcium nitrate, sulphate and carbonate, 
1 part in 400 million parts of soil; magnesium chloride and sulphate 243 ,* 
manganese nitrate 550 ; ferric chloride 272. 

The other salts became toxic in certain proportions in the following 
order; 


1) Magnesium carbonate 

2) Magnesium nitrate 

3) Potassium carbonate 

4) Iron carbonate 

5) Manganese carbonate 

6) Iron nitrate 

7) Iron sulphate 


S) Calcium chloride 

9) Manganese chloiide 

10) Potassium chloride 

11) Potassium sulphate 

12) Potassium nitrate 

13) Manganese sulphate 


None of the potassium chloride and carbonate concentration used in 
the experiment stimulated nitrogen fixation. The other salts, especially 
calcium, nitrate, sodium carbonate and potassium sulphate, increased 
it in varying degrees. 

When the soil is not acid, the alkaline constituents hinder ammonifica- 
tion and nitrification much sooner than they retard nitrogen fixation. 

A. de B. 


1269 - The Agricultural Value of Sea-sand. — bortase, V. and Gregg, a., in Journal 
of the Ministry of Agriculture, Vol. XXXI, No. 7 , pp. 591-599. London, October 1922. 

It has long been customary in Cornwall to dfess the land with sea- 
sand w T hich contains a large proportion of calcium carbonate derived from 
the shells of marine molluscs. 

In this district, the wind carries inland the sand from the beach and 
piles it up into dunes often fifteen metres in height and covering vast areas. 
Targe quantities of this sand have been used for agricultural purposes for 

[I£ 68 ~ 1 U 9 } 


manures 

AND 

MANURING 



1448 


MANURES AND MANURING 


many centuries. At one time it was considered that the sand had no 
value, but it has been used in increasing quantities during the last 20 years, 
its low price causing it to be preferred to lime. The seasand is applied 
alone, or more often mixed with straw, dung, or some other natural 
fertiliser, usually at the rate of 10 to 15 tons per hectare, although some¬ 
times twice the amount is used. 

As the calcium carbonate content of the sand ranges from 2 to 84 %, 
its calcium oxide percentage varies from 4.5 to 47 %. The sand contains 
no other substance of agricultural value, sodium chloride being present 
only in negligible quantities (0.002-0.03 % in dry sand, and 0.1-0.78 % 
in damp sand). As the sand can be obtained for almost nothing, the cost 
of the lime it contains depends entirely on transport. Slaked lime is much 
more available than ground limestone or sand; while ground limestone 
being a little finer than this sand is slightly more readily assimilated by 
plants. The relative prices of the different substances vary according to 
the locality. At Truro, one of the largest industrial centres, one ton of 
calcium oxide costs 45 shillings in the form of slaked lime, 71 shillings as 
ground limestone, and 20 shillings as sand. 

Numerous experiments have been made to determine the manurial 
value of seasand. In 1920, three meadows were fertilised respectively 
with the three forms of lime associated with phosphates, potassium and 
ammonium sulphate. All three meadows did well, but the one manured 
with sand was superior to the others. 

In other experiments conducted at Rochelle, the plots to which lime 
had been applied were distinguished by the clover growth and the small 
number of weeds present, whereas the other plots were infested with weeds. 
The plot that had received sand (4.06 tens at £112s. was equal or su¬ 
perior to the others to which respectively 2.03 tons of giound limestone 
at £3 ios, and % ton slaked lime at £i.I3s. had been applied. The 
prices of the sand and of the slaked lime were thus about equal, but 
8 times more of the sand were required. 

Amongst farmers there is a considerable consensus of opinion in fa¬ 
vour of seasand. As a rule it produces a considerable increase in the clover 
yield, and cattle show a decided preference for pastures that have been so 
treated. In districts near the sea-coast, the application of sand is less profit¬ 
able, because the soil has already received much of the lime it needs without 
any cost of transport. Many farmers have observed that whereas all forms 
of lime are injurious to oats, seasand has proved the most harmful. On the 
other hand it does much less harm to beets than lime "which is generally 
applied to this crop. As the soils in Cornwall are already light, the addition 
of seasand has little mechanical effect and its agricultural importance de¬ 
pends upon the general deficiency of lime in these acid soils and the fact 
that slaked lime has to come from a distance. 

The author recommends the study of the many seaside districts of 
England that are rich in sand with a view to the possible working of this 
source of lime. 


A. de B. 
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1270 - The Effect of the continuous Application of Chemical Fertilisers upon Soil 
Reaction. — Burgess, P. S., in Agricultural Experiment Station ot the Rhode Island 
State , College Bulletin 139, pp. 3-35, bibliography of 2? works. Kingston, Rhode Island 
April 1922. 

The author describes a series of experiments undeitaken with the 
■object of determining the effect of different fertilisers upon the reaction of 
the soil. These experiments were conducted at the Rhode Island Exper¬ 
iment Station where there are many plots under the same conditions and 
•occupying an extensive area of sandy-clay which were eminently suitable 
for the purpose. Samples of soil were analysed every 4 or 5 weeks from May 
to September 1921 ; they were taken near the surface (10 cm.), 12 to 26 
horings being made for plot. The hydrogen ion concentration was deter¬ 
mined in each case by Hildebrand’s electrometric method, and the lime 
requirement by Jones' calcium acetate method. 

The following conclusions can be deduced from the results obtained : 

Basic slags, superphosphates, bone-manure and mineral phosphate 
waste all help to decrease soil acidity, as was shown by the comparison of 
the treated and untreated plots respectively. The three first fertilisers 
proved the most active in this direction. There is thus no foundation for 
the common opinion that the continued use of superphosphates renders 
soils acid. 

Finely-ground fish-guano and sodium nitrate perceptibly diminish 
soil acidity, whereas dried blood, decomposed fish, ground hoofs and 
offal from the abattoirs and poulterers increase the acidity slowly but 
steadily. Ammonium sulphate has always been found to increase soil 
acidity more than any other nitrogenous fertiliser. 

All the potassium salts slightly diminished the acidity of the soil, kainit 
being the most active ; next come the chloride and sulphate of potassium 
although there is a little difference in their influence. The carbonates 
of sodium and potassium have much more effect than the chlorides of these 
elements in reducing acidity and, calculating the oxide equivalent, are 
twice as effective as lime fertilisers. 

Soil acidity is slightly lowered by the application of a green manure 
composed of non-leguminous plants, but is raised by the ploughing in of 
a leguminous crop; this is perhaps to be attributed to the fixation of the 
nitrogen contained in the leguminosae. 

Other factors besides fertilisers are naturally concerned in influencing 
the soil reaction, of these the chief are the type of soil and the nature of the 
crop. They must all be taken into account before any general laws can be 
formulated. A. de B. 

1271 - Manuring Fish Ponds: Exchange of Bases in the Soil.— Mehruxtg h., in Fisch - 

erei-Zeitung, Vol. XXV, No. 27, PP- 297-299. Neudamm, July 2, 1922. 

In a soil, exchange of bases always takes place when there is an active 
substance in excess. The following is a characteristic example if lime 
is spread in excess on a field rich in potassic minerals, e.g. mica, potash 
is displaced and exerts its fertilising action ; in a soil of this kind manuring 
on a lime basis is equivalent to potassic manuring. But if as a result 
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of an immediate success, too much lime is added, it displaces the 
potassium in the form of hydrate or bicarbonate in larger quantity than 
the plants can absorb, and the excess of potash is carried away by rain. 
If this process is repeated the soil becomes poor in potash to such a degree 
as to become sterile, as has happened in certain places. Gypsum may 
have the same effect. 

These considerations are applicable to the problem of manuring fish 
ponds. The formation of a reed bed is a certain indication of impoverish¬ 
ment of the soil ; if this impoverishment is very marked, horse-tail shows 
itself. Using lime as a remedy against the reeds only increases the evil, 
as still more potash is removed from the soil. Manuring with 50 kg. of 
basic slag, 75 kg. of kainite and 150 kg. of marl causes the horse-tail to 
disappear. The reeds when once rooted out are prevented from returning 
by a strongly potassic manuring.. It is always best to give a complete ma¬ 
nuring on the basis of phosphoric acid, lime and potash : but an excess of 
lime, already given in the basic slag, should be avoided and if necessary 
corrected with potash. A. de B. 

1272 - Waste Water from Wool-Washing, as a Source of Fertiliser. — veitch, f. p,, 

(Bureau of Chemistry, U, S. Department of Agriculture, Washington,), in The Journal of 

Industrial and Engineering Chemistry , Vol. XIV, p 434. Washington, May 1922. 

The United States annually consume over 275 000 quintals of un¬ 
washed wool. About a half is composed of various impurities, salts, fatty 
substances and other albuminous matters that must be carefully removed. 
With the exception of the fats, these foreign substances are all thrown 
into the rivers where they contaminate the water. Wool in the yolk con¬ 
tains : 6 to 42 % fatty matters (average 14 %); 6 to 33 % (average 14 %) 
water-soluble substances; 0.3 to 0.11 % (average 0.6 %) nitrogen (in addi¬ 
tion to the amount entering into the composition of the wool); 1 to 7 % 
(average 4 %) potassium. At the present time in the United States an 
amount of potassium corresponding to 100 000 tons of kainit, and worth 
840 000 dollars are annually thrown away. 

Numerous attempts have been made to recover the potassium salts 
and other matters, but apparently without success, except in the case of 
the small percentage of fat present. This problem should however be 
further studied and all the more since many States insist upon the wool 
factories purifying their waste water before turning it into the rivers. This 
entails heavy expense for which no compensation is obtained by the util¬ 
isation of the products recovered. 

The Bureau of Chemistry of the Department of Agriculture has just 
begun experiments on a large scale in order to turn these waste substances 
to good account. 

The concentrated washing water contains 42 % water, 14 % potassium 
oxide, 1.25 % nitrogen and 14 % fatty matters. The dried fat-free 
residuum contains 24.5 % potassium oxide, 25.5 % nitrogen and 0,6% fat. 

The fertilisers are made by mixing these residua with the w r aste products 
of other industries. They contain 6.5 % soluble potassium oxide, 6.1 % 
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total nitrogen, 3.4 % water-soluble nitrogen and 6.8 % fatty substances. 
These fertilisers are in excellent mechanical and hygroscopic condition and 
are easily handled. A. de B. 

1273 - Influence of Humic Acids on the Assimilation of Phosphorie Acid. — Mack, k., 
in Chcmiker Zettun*, Year XI#VI, No. 9, pp. 73 -/ 5 - Cdthen, January 192 2. 

Phosphoric acid is found in the soil in the form of primary, secondary 
and tertiary phosphates of alkaline, alkaline-earth metals, aluminium, iron 
and manganese ; and it is perhaps also present as a tetraphosphate of al¬ 
kaline-earth metals, aluminium, iron and manganese. The water of the 
soil which contains phosphated ions 'becomes separated from the insoluble 
phosphates through the action of calcium-, magnesium-, aluminium- and 
iron-hydrates, magnesium- and iron-carbonates and certain silicates. 
Through the activity of soil bacteria, which, during respiration, produce 
carbonic anhydride and, in disintegrating organic substances, produce 
acetic-, lactic-, butyric-and valeric-acids, the insoluble phosphates become 
partly soluble again. Further, in soils rich in organic substances a 
large quantity of humic acids are formed which render the phosphates 
soluble. Phosphoric acid is found in the soil not only in a mineral state 
but also in the foim of organic compounds such as phosphatids (lecithin), 
phytine and nucleoproteids, as is shown by the works of Stokxasa 
and other writers. These organic combinations are due to the remains of 
plants incorporated in the soil (stubble, roots, etc.). Stoke ASA observed 
that the phosphoric acid combinations found in the soil are much mo re ener¬ 
getically assimilated, under the action of bacteria, than pure insoluble 
phosphates. He was also led to conclude that the soil contains other forms 
of phosphates than those recognised hitherto, notably easily-assimilated 
humophosphates (1). 

The writer has made a series of experiments with the object of determin¬ 
ing the effect of humic acids on the various phosphates. The acid used 
was extracted from peat, which was treated with sulphuric acid to separate 
the alkaline humates : 10 gm. of pulverised " humic ” acid were added to 
a quantity of phosphate corresponding to 1 / 100 molecular-gram of phos¬ 
phoric acid and the whole was left for 48 hours in 1 litre of water, and was 
frequently stirred. The results proved that humic acids render soluble 
the following quantities of phosphate, expressed in % of phosphoric anhy 1 
dride : 29.45 % of dicalcic phosphate, 28.46 % of tricalcic phosphate, 
12.54 % °f tertiary aluminium phosphate and 7.46 % of tertiary iron phos¬ 
phate. Humic acids therefore act on insoluble phosphates as dissolvents. 
A remarkable fact is that they act on dicalcic phosphate in the same way 
as on tricalcic phosphate. 

Humic acids act differently when alkalis are present. Thus, humate 


(1) On the subject of “ humophosphates ” and humous matter and manures in general, 
see the interesting works of Prof J. Dumont (of Grignon), published under the titles of * Les 
mntieres hwniques du sol and Les en%rais humiques. Paris, Charles Amat (publisher), 1909. 
{Reviewer's note) 
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of ammonia renders soluble less tricalcic phosphate than in the former 
case (23.08 % P 2 0 5 as against 28.46 %), but, on the other hand, much 
more tertiary aluminium phosphate (23.77 % as against 12.54 %) and 
tertiary iron phosphate (20.37 % as against 7.46 %). 

With metallic oxides, humic acids and humates are capable of forming 
complex combinations, containing the metal in the anion. Thus, ammonium 
humate may combine with aluminium and iron phosphates to form com¬ 
pounds containing, besides iron and aluminium, phosphoric acid, otherwise 
known as salts of a “ humosphosphoferric ” acid and a “ humophospho- 
aluminic ” acid. Pure humophosphoferric acid has been isolated; it is a 
bituminous, blackish-brown substance, soluble in alcohol up to 2.65 %. 

To determine the action of humic substances in the presence of insol¬ 
uble phosphates, experiments were made on different kinds of soil which were 
well washed until completely free from phosphoric acid and of which an 
extract w T as afterwards made with 0.5 % ammoniac. 

From 100 gm. of forest soil containing 0.095 % of phosphoric anhy¬ 
dride, an ammoniacal extract was obtained of which the ash contained : 

Phosphoric anhydride . . 0.0488 gm., corresponding to 51,37 % ofthetotal anhydride. 

Sesquioxide of iron ... 0.0439 » 

Alumina.0.0192 » 

lyime ..G.0113 » 

Ill a soil rich in bone and lime phosphates only 3.5 % of phosphoric 
anhydride were found to be present, which agrees with the fact that marshy 
soils rich in lime are not very fertile. From a garden rich in mineral and 
organic fertiliser, 25.27 % of anhydride were obtained. 

The excess of bases over phosphoric acid shows that the latter is pre¬ 
sent especially as a basic phosphate. In soils with an alkaline reaction, 
aluminium and iron phosphates are combined with the humic basis, which 
explains their greater fertility. 

Humophosphoferric and humophosphoaluminium acids therefore serve 
to supply plants with phosphoric acid and perhaps with iron and aluminium 
in a form which can be easily assimilated. This was fully confirmed in a 
series of experiments in which beets were cultivated in various nutritive 
solutions, of which some were exclusively mineral while others contained 
humate of ammonia. After 18 days, there w T as still considerable quantity 
of phosphoric acid in the first solutions, while the second contained no fur¬ 
ther traces. Other experiments are being made, but already in practice 
preparations of peat and ashes used as fertilisers, and the addition of iron 
hydrate to the ordinary fertilisers have given good results. 

The writer concludes by saying that greater importance should be 
attached to raw phosphates containing oxide of iron, such as those of 
Bavaria and the Hartz mountains; he is not in favour of .the use of 
superphosphates, which eventually render the soil too add. The use of 
manure, on the other hand, should be widely developed. In regions 
where, from cfimatic or economic reasons, it is impossible to rear livestock, 
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peat might be employed with advantage, for it not only renders phos¬ 
phoric acid assimilable, but also furnishes nitrogen and it is a good medium 
for bacteria, which thus increase the carbonic acid of the soil. A. de B. 

1274 - The Agricultural Value of the insoluble mineral Phosphates of Aluminium, 
Iron and Calcium. — Marais, J. S. (University of Illinois), in Soil Science , Vol. XIII, 
No. 5, pp. 355-409, 5 pi. apart from the test, bibliography of 85 worku Baltimore, 
May 1922. 

The great demand for phosphates and their high price recently suggest¬ 
ed the idea of using for agricultural purposes the deposits of iron and alu¬ 
minium phosphates. In spite of the many satisfactory results already 
obtained, the opinion that the value of these phosphates is practically 
negligible is still very widely held, even by experts. The author reviews 
the extensive bibliography of the subject and gives an account of a series 
of experiments made with a view of comparing the phosphates of iron 
and aluminium with those of calcium. The aluminium phosphates used were 
lazulite, wavellite and Sadanha, a South African phosphate ; the iron phos¬ 
phates, dufrenite and vivianite ; and the calcium phosphates, the crude 
phosphates of Florida and South Africa. All the aluminium phosphates 
are basic ; lazulite is completely insoluble in acids, and even after half an 
hour’s treatment with hot aqua regis only yields traces of phosphorus 
anhydride. Wavellite and Sadanha phosphate dissolve readily in acids. 

Five experiments were carried out: a) to compare the effects of the 
different phosphates ; b) to try the effect of phosphates in sand cultures ; 

c) to determine the influence exerted by the nitrification of urea upon the 
availability of the different phosphates in the soil and in sand cultures ; 

d) to determine the availability of chemically pure phosphates of calcium, 
iron and aluminium and the effect of calcination ; e) to determine the 
other factors influencing the availability of insoluble phosphates. 

The author’s conclusions are as follows: the mineral phosphates of 
aluminium and iron are good sources of phosphoric anhydride for plants; 
under certain conditions, but not always, they are also superior to calcium 
phosphate. 

The nitrification of urea and the' resulting production of acids have a 
very beneficial effect, as they materially assist plants in assimilating the 
phosphates of aluminium, iron and calcium which serve them for food. 

Chemically pure phosphates of aluminium and iron can be assimilated 
by plants with the same facility as calcium phosphate. The mineral phos¬ 
phates are not equally'available, because most of them are hydrated basic 
phosphates. The calcination of the minerals dehydrates the bases and des¬ 
troys their crystalline structure which removes all objections to the use 
of mineral phosphates. The pure or mineral phosphates of aluminium, 
whether calcined or not, exert their maximum effect on calcareous soils. 

The effect of iron phosphates is not altered by the addition of lime, at 
any rate under the conditions obtaining during the experiment. On the 
other hand, the effect of tricalcic sulphate is much decreased by the presence 
of lime. 


[im-irn) 
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In an alkaline solution aluminium phosphate is dissolved in the soil 
and readily assimilated by plants. 

The contact of the roots with the mineral phosphates is a very im¬ 
portant factor for the assimilation of phosphorus anhydride. A. de B. 

1275 -The Effect of Mineral Phosphate upon Phosphoric Acid Absorption and the Pro¬ 
ductivity Of Maize and Sorghum. — Fjraps, G S., in Texas Agricultural Experiment 
Station, Division of Chemistry, Bulletin No. 289, pp. 1-17. College Station, Bravos 
Coimtj 7 , Texas, February 1922 

This paper gives the results of experiments carried out at the Texas 
Experiment Station with a view to determining the effect of mineral phos¬ 
phate upon phosphoric acid absorption and the productivity of maize and 
sorghum. 

To a series of 5 kg. samples of soil poor in available phosx^horic acid 
were added 1 gm. ammonium nitrate and 1 gm. of potassium sulphate. In 
some cases, increasing amounts of the phosphates used in the experiment 
were introduced. In this soil maize and sorghum were grown and subse¬ 
quently their ash was analysed. The conclusions were based more upon the 
amounts of phosphoric acid abstracted from the soil by the crops than upon 
the weight of the crop. 

The effect of mineral phosphate was about 75 % of that exerted by 
dicalcic phosphate. The pots given no phosphate produced about 40 % 
of the yield obtained with a complete fertiliser. 

Reckoning the amount of phosphoric acid absorbed by a maize crop 
by parts per million of soil, 5.53 parts are obtained by the addition of phos¬ 
phate and 9.43 hy the application of mineral phosphate at the rate of about 
2 14 tons per hectare (corresponding to 330 parts per million of phosphoric 
acid) or an increase of 3.4 parts per million of phosphoric acid, equivalent 
to 847 kg. of maize per hectare. 

By increasing the amount of phosphoric acid (from mineral phosphate) 
from 300 to 600 parts per million the average quantity of phosphoric acid 
absorbed by a crop is only increased by 0.63 part per million. 

When o — 300 — 600 — 1200 parts per million of phosphoric acid were 
respectively added to the soil (which would correspond to 0 — 2 % — 
4 % ~~ 9 tons of mineral phosphate per hectare), the amounts of phosphoric 
acid absorbed by the crops were respectively 5.86 — 10.14 — 10.69 11*84 

parts per million and o — 1.43 — 0.80 — 0.50 parts per hundred parts of 
phosphoric acid added. 

These data show that: 

a) The addition of phosphoric acid in quantities exceeding 24 tons 
of mineral phosphate per .hectare has little effect upon the amount of 
phosphoric acid absorbed by the crop and hence on the crop itself, in ac¬ 
cordance with the law of decreasing yields ; and the crops diminish very 
rapidly. 

b) The addition of 2 tons of mineral phosphate per hectare increases 
the maize yield about 847 kg. per hectare, and since only 1.4 % of 
phosphoric acid is absorbed by each crop, this rise should last for some 
years. 
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Mineral phosphate is thus a fertiliser with very weak but prolonged 
action; the improvement it produces annually is relatively slight, but its 
good effects are repeated for several years in succession. 

The experimental comparison of different phosphates proved that the 
soft Florida phosphate is a little more" effective than hard Tennessee phos¬ 
phate. The percentage of phosphoric acid absorbed by the crop was 1.98 
in the case of the Florida phosphate and 1.52 in that of the Tennessee ; 
dicalcic phosphate however proved much more available than either. 

Under the conditions of soil analysis, the phosphoric acid of mineral 
phosphate is almost wholly soluble in nitric acid N/5, but the phosphoric 
acid added to a soil by mineral phosphate is not as available as that 
already present in the ground. A. de B. 

1276 - On the Alkalinity Of Basic Slag. — Demolon, A., in Comptcs rendus des Seances 
de VAcademte d'Agriculture de France, Vol. VIII, No. 24, pp. 680-683. Paris, July 1922. 

Basic slag brings to the soil a considerable quantity of lime. 

It gives remarkable results in all soils which show a tendency to 
acidity, and its action is shown especially by a modification of the flora in 
favour of legumes. The waiter has studied a certain number of slags from 
the point of view of the value of their lime content as assisting in soil 
reaction. 


Percentage of lime in basic slag rendered soluble 
by the different liquids employed. 


Sample 

Distilled 

water 

Slag • 1 gm 

[Sweetened water 
at 5 % 

j 1 hour 

■ 2% 

Phenol 

Slag 1 gm 
Reaction: 

| 100 cc. 

1 hour 

Neutral 
Solution 
of humate 
of 

ammonia 

Slag: 1 gm 
Reaction 
100 cc. 
containing 
0.3 gm 
of humates 

5 % 

Chloride 

of 

ammonia 

cold 

Slag; 

1 gm 
Reaction • 
100 cc. 

1 hour 

Carbon 

dioxide 

in 

saturated 
solution; 
100 cc. 

1 hour 

Total 

lime 

(soluble 

m 

mineral 

acids) 

Oxide 

of 

mag¬ 

nesium 

No. 

Water: 
200 cc. 

stirred 

1 hour 

Raw 

Slag 

After 

de- 

carbon¬ 

isation 

N* I 

0-67 % 

1 

M7% 

3.20 % 

3- 2 4% 

3-32 % 

8.73% 

10.69 % 

47*05 % 

4 . 48 % 

N° 2 

1.51 

! 2 * 35 

4.20 

*1*59 

4-46 

l 9.18 

9.63 

47.10 

3*17 

N° 3 

O.16 

0.22 

0.92 

o .45 

1.25 

3*92 

8.51 

44*50 

4*29 

N° 4 

3*75 

4.42 

5.60 

6.49 

7.02 

I 10.97 

11.92 

48.40 

2.70 

No 5 

2.24 

! 3* 2 4 j 

6.20 

5*S8 

5*63 

9.29 

IO.52 

47*26 

3*92 

N° 6 

4.08 

i5*°7 

5*73 

6.04 

5*25 

, 13*10 

12.32 

46.81 

8*12 

N° 7 

3.08 

14*17 

4.78 

7.56 

5*52 

10.41 

II.64 

43*7° 

7.74 

N* 8 

1.12 

i*45 

2.19 

2.46 

2.83 

• 11.53 

7.67 

44.25 

4.38 

N° 9 

2.12 

2 *35 

3.36 

8.28 

5*76 

[ 12.88 

9.29 

41.15 

9.05 

N° 10 i 

3 - 3 ^ 

1 

>16 

6.94 

8.62 

6.96 

! n.87 

1 

7.39 

47.72 

3-73 


The samples chosen represent the most varied types of basic slag 
used in agriculture. The determinations made were as follows : 

1) Lime (CaO) soluble in distilled water. 

2) Lime soluble in water containing 5 % sugar. 
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3) Lime soluble in sweetened water after decarbonisation by 
heating. 

4) Lime soluble in 2 % phenol (Lindet process). 

5) Lime removed by a neutral solution of humate of ammonia (ti¬ 
trated in the form of calcium oxide after calcination), 

6) Lime soluble in chloride of ammonia, cold, at various concentra¬ 
tions (titration of ammonia set free), 

7) Lime removed by a saturated solution of carbodioxide (titrated 
alkalimetrically) ; 

8) Total lime soluble in mineral acids. 

There are 2 phases in the reactions obtained : during the first a certain 
quantity of lime passes into solution in a comparatively short time ; in 
the second, a slow and continuous solution for 5 days is observed. 

The figures given are therefore conventional; but they represent to 
a considerable degree the lime which is easily dissolved in the first phase. 

From these results the following general conclusions may be drawn: 

1) Lime, properly so-called, only exists in small quantities (1-3 % 
on an average) in the basic slag; it also diminishes by formation of the car¬ 
bonate when exposed to the air. 

2) Complex silicates capable of setting free lime rather slowly un¬ 
der the action of pure water, more easily under that of sweetened water,, 
of a solution of humate of ammonia or of phenol, exist in basic slag. When 
ammonium chloride or carbon dioxide in saturated solution is present, 
the lime is dissolved in two phases : in the first, % of the lime dissolves 
rapidly, the phenomenon then continuing much more slowly. The quick¬ 
lime set free only represents therefore a small part of the lime in the basic 
slag which helps to make the soil alkaline. Further, it is clear that the basic 
slag in this respect may have on the one hand, an almost immediate effect, 
and on the other, the action may last a certain time. 

The constant presence of magnesia, coming from refractory substances 
present in basic slag, should also be noted. The quantities varied from 3 
to 15 %, with an average of 8.9 % for 25 samples. A considerable part 
dissolves in 2 % citric acid. 

It is not without interest, from the agricultural point of view, to point 
out that basic slag may supply the soil, in an easily assimilable form, 
with the manganese which may be lacking. It generally contains 4-5 % 
of total manganese, easily soluble in 2 % citric acid and partially so in 
all the weak agents above mentioned. An application of 500 kg. of basic 
slag per ha. therefore represents an average supply of 25 kg. of the metal 
manganese. A. de B. 

1277 - The Potassie Deposits ot Catalonia, Spain. — pessa g., m ij Industrie ehimique 

Vol. IX, No. 104, pp. 387-389. Paris, September 1022. 

The first news of the discovery of potassie deposits in Catalonia in 1913 
caused a great sensation in Spain and other countries, and a keen competition 
immediately between Companies and individuals at home and abroad to 
acquire possession of thousands of hectares of land in the mining district* 
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The first investigations of R. Etienne, Professor at the School of Mines in 
Paris, shewed that the deposits of the Catalonia basin can bear comparison 
with those of the best German mines and are superior in so far that they 
lie much nearer to the surface of the soil. On October i, 1914 when 101 215 
hectares of the land had already been sold, the Spanish Government re¬ 
served for itself the ownership of all that remained of the basin. A law 
drawn up on the following bases came into force in June 1918. 

1) The obligation of owneis to prospect and exploit their mines ; 

2) The privileges given to prospectors (the mining dues to be paid 
are the lowest fixed by the law) ; 

3) State control and intervention on the following points ; 

a) manufacture, production and sale of potassic fertilisers : fixing 
the maximum and minimum quantities to be extracted annually ; 

b) maximum sale price on the Spanish market ; 

c) maximum amount to be exported and minimum prices to be asked 
on foreign markets. 

By this frankly protectionist law the Spanish Government was only 
following the example of the Government of Sweden, which had similarly 
controlled the exploitation of its iron, of Germany as regards potash and 
of the United States as regards phosphates. 

After the passing of this law, the exploitation of the mines was carried 
on with increased activity, especially by the State and the Solway Company 
which made 13 boxings in the Suria district, and sunk a well 9 m. in diame¬ 
ter and 231 m. deep. 

The potassic deposits rest on the lower oligocene of the Provinces of 
Barcelona and Tend a in the Communes of Berga, Vich, Igualada, Balaguer 
and Isona ; the richest district is towards the east, and has been reserved 
by the Government. The beds which are between 300 and 500 m. thick 
are probably derived from a large oligocene lake which, as it dried up, 
deposited the salts. 

The first salt deposited was anhydrite which indicates a very high 
temperature and great concentration of sodium chloride. 

Next came a thick mass of pure, well crystallised sodium chloride upon 
which was imposed a layer of sylvine and one of camallite mixed with 
sodium chloride. The whole set of deposits is protected by a series of 
marls, sands, and fine limestones in the following order : marls and sands 
20 to 80 m. thick — alternate layers of marls and common salt — a layer of 
potash 60 to 80 m. thick of which 30-35 metres are composed of potassic 
salts containing 10 % of potassium (K 2 O) — a 10-12 m. layer of which 
2-8 m. are sylvine — a bed of white sodium chloride about 200 m. thick 
— and finally 2-10 m. of anhydrite arid marine limestone. 

Marin, a mining engineer, has estimated the amount of potassium 
(K 2 O) only in the Eucia district (10 km 3 ) at 10 million m 3 ; the pre-war 
value of this deposit was 3790 million pesetas. Marin's estimate is however 
regarded as too low. 

The total reserved area measures 440 000 hectares, of which 100 000 
belong to private individuals and the remainder to the Government. 

[im] 
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The extent of the whole workable area is now reckoned at 60 km 2 , 
and the beds are considered to be richer in potassium than the German and 
Alsatian deposits. The eamallite is almost pure, and has yielded 20.60 % 
potassium chloride and 34.19 % magnesium chloride. The sylviue contains 
67.20 % potassium chloride and 28 % sodium chloride. 

The potassic salts industry is still in the rudimentary stage. Its 
development is at present checked by two classes of difficulties. The first 
is of a secondary and transitory character and depends upon the follow¬ 
ing facts: 1) the depreciation of the German currency ; Stassfurt salts 
costing 200 marks a ton to make, are only worth 5 pesetas on account of 
the low exchange, whereas Catalonia salts cost 20 pesetas — 2) the Hamburg- 
Barcelona freight rate is 10 pesetas per ton, whereas the Barcelona-Va- 
lencia rate is 20 pesetas — 3) the Spanish miner is unaccustomed to his work 
and his output is therefore low ; he is however paid 5 or 7 pesetas , whereas 
the 70 marks earned by a German miner are only worth 2 pesetas .. 

Among difficulties of a more permanent nature must be mentioned the 
want of strong Companies backed by a considerable amount of capital, not 
only to work the deposits, but also to build a large aqueduct to carry the 
waste magnesian water to the sea, for there are no large rivers in Spain 
like those in Germany, and 500 litres of water per ton are needed to free the 
eamallite from magnesium chloride which is most injurious to plant life. 

In 1913 Spain used 38 kg. of potassic salts per km 2 or 100 000 tons, 
whereas in Germany 1350 kg. were applied per km 2 . The agricultural 
consumption of potassic sales in Spain could be brought up to 100 000 tons, 
which would mean the extraction of 1 million tons of the mineral. In 
order that these salts may be sold at a low price in the country, 3 to 4 
million tons must be exported annually. Although the deposits are rich 
enough to furnish such an amount, it will need many years and much more 
intensive work before this figure can be teachd. 

The Spanish Government has authorised the export of potassic salts 
as soon as the home requirements, amounting to 10 000 tons, have been 
assured. 

A. de B, 

1278 - Progress of Nitrogen Fixation after the War, — harker, y. a., in Chem¬ 
ical Industry , Vol. Xlyl, No. iS, pp. 387*390. I/mdou, September 30, 1921.. 

The arc process has been greatly improved by the substitution of 
air containing 50 % oxygen for normal air; the product is no longer ab¬ 
sorbed in the towers, but is extracted in liquid form. 

The synthetic ammonia process is the method that has most developed. 
The first system, which is the one used in Germany, was invented by Ha¬ 
ber but this has been followed by many others as can be seen by reference 
to the appended table. 

The cyanamide process, which is often regarded as a little out of 
date, produced more nitrogen than any of the others. Many factories 
opened during the wax axe now shut down as they are too costly to use 
lor the production of fertilisers; amongst them is the American Alabama 

[rnt-um] 
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factory which is the largest in the world having an annual output of 
200 000 tons. 

More or less success has been obtained by various processes for trans¬ 
forming calcium cyanamide into a better fertiliser such as mono-ammoniac 
phosphate (Ammophos), urea, phosphazote (with 11-12 % of nitrogen in the 
form of urea and 11-12 % phosphorus anhydride). A process based upon 
the transformation of cyanamide into cyanide is now gaining ground in 
America. The annual output of Germany, at the end of this year will 
amount to 500 000 tons. - A. de B. 

1279 - Advantages of Bicarbonate of Ammonia as a Fertiliser, both from the Point 
of View of its Production and of its Use. — Gi.und, w., in 1. Ckemiker-Zeitung , 
Vol, XUXVI, No. 92, pp. 693-697. Cothen, August 3, 1922. — II. Ibidem , No. 95, 
pp, 7I5-7I7 j August 10, 1922. 

I. — Bicarbonate of ammonia, which contains 17 % of nitrogen and 
consequently 21 % of ammonia, has not yet been largely used in agri¬ 
culture, though it has been frequently suggested. There are various pre¬ 
judices against its more extended use, among which is an exaggerated 
fear as to its volatility. These prejudices should disappear in the face of 
actual farming practice, and also because, owing to conditions in Germany, 
there is a restriction on the consumption of sulphuric acid. Several Ger¬ 
man agricultural stations had very favourable results from experiments 
made in 1921. 

The chief advantages of bicarbonate of ammonia are- the following: 
it does not necessitate, like sulphate of ammonia, the saturation of the 
soil with useless or injurious matter : in sulphate of ammonia 300 kg. 
of sulphuric acid per 100 kg. of ammonia are required; 75 % therefore 
is not utilised. In 1909, 322 000 tons of sulphate of ammonia were applied 
to the soil, representing 239 000 tons of sulphuric acid, which, under pre¬ 
sent conditions, would be very expensive. Further, and this is still more 
serious, sulphuric acid transforms the lime of the soil into gypsum and acid¬ 
ifies it: potash and phosphate fertilisers lose 1 their efficacy if this disad¬ 
vantage is not avoided by liming ; free sulphuric acid often is found, which 
damages roots, etc. Chloride of ammonia, which is more economical than 
the sulphate and is therefore coming more and more into use, also possesses 
disadvantages ; the chlorine combines with the calcium of the soil and forms 
soluble chloride of calcium, which is carried away by the rain, and the soil 
cools 

Besides these negative advantages all the components of bicarbonate 
are useful: carbonic acid is .one of the most important fertilisers and its 
action is exercised on the roots as well as the leaves. ’Further, carbonic 
anhydride costs next to nothing and may be had in unlimited quantities. 

Bicarbonate, owing'to its fine but not powdery consistency, may be 
easily spread over the soil, and even after a long period does not become 
clotted; on the other hand, carbonate has given bad results, for it forms 
into hard lumps, and the fact that farmers have often mistaken it for 
bicarbonate has been prejudicial to the latter. 
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There remains the great objection of volatility, but it has been much 
exaggerated. It has been proved that up to 50° and under unfavourable 
conditions, bicarbonate of ammonia loses almost exclusively carbonic 
anhydride, and only 0.12 % of ammonia on changing into sesquicarbo- 
nate. It may be used as a fertiliser mixed with superphosphate, in which 
case it is fixed by the acidity of the superphosphate. It may be kept 
for about a year in the ordinary packing without appreciable loss, provided 
the atmosphere is dry. More impermeable packing may be used than the 
ordinary boxes and canvas bags. Excellent results have been obtained 
with paper bags prepared with a special resinous solution. Altogether 
it may be estimated that from the time of its storage in the factory 
until it is applied to the soil, less* than 5 % is lost. Moreover sulphate 
is*also volatile to a certain extent. 

Erom the industrial point of view it is advantageous in all respects. 
Ammonia is obtained by direct synthesis by means of the Haber process ; 
carbonic anhydride is a by-product of gas-works and the Haber process. 
The disadvantages attendant on the use of sulphate in farming have al¬ 
ready led to an examination of the question of producing urea on a large 
scale ; it is a neutral fertiliser, but the process of manufacture is complicat¬ 
ed ; also, the starting point in the process is bicarbonate of ammonia which, 
in consequence, will always -be the more economical. 

II. — The writer afterwards examines the various industrial manu¬ 
facturing processes of bicarbonate of ammonia, shows their simplicity 
as compared with those of other nitrogenous fertilisers and draws attention 
to their economic advantages. Supposing a factory has a daily output 
of 2000 kg. of ammonia, the latter would cost, according to its' various 
combinations : 

Sulphate of ammonia. 11 S90-19 790 inks 

Nitrate • » 19 7S3 » 

Chloride » 17 3*3 » 

Bicarbonate » S 492 » 

Further, in contrast to the other manufacturing processes, that of 
bicarbonate would be independent of several variable factors, such as the 
price of sulphuric acid, that of nitric acid, etc. The manufacture of bi¬ 
carbonate, however, cannot be developed in Germany yet as it should 
be, on account of limitations imposed by the War. 

A. de B. 

1280 ~ Chloride 0! Ammonium as Manure, — maume i v ., in Le Progr^s agricole a vM- 

cole, Vol. 39, No. 25, pp. 5S8-592. Montpellier, June 18,1922. 

The writer gives an account of experiments made at the National 
School of Agriculture at Montpellier on two series of plots : in the first 
series the manuring was done 10 days before sowing and in the second series 
on the same day as the sowing. The plots were treated with various ni¬ 
trogenous manures to the extent of 60 kg. of nitrogen per ha., and then 
sown with wheat. Taking the yield of the control plot, which was not 

[tjm-im] 
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manured, as equal to 100, the results with the various manures were as 
given in the following Table : — 


Results of the manuring experiments. 


Plots 

In the first series 

In the second series 

Total weight 
of the crop 

Weight 
of the grain 

Total weight 
of the crop 

Weight 
of the grain 

1. Control .... *. 

IOO 

IOO 

100 

IOO 

2, Cyanamide of calcium ..... 

120 

148 

102 

108 

3. Nitrate of soda. 

143 

178 

136 

170 

4. Nitrate of lime. 

134 

152 

US 

145 

5. Nitrate of ammonia. 

131 

153 

116 

148 

6. Sulphate of ammonia. 

128 

152 

1 17 

148 

7. Chloride of ammonium. 

134 

154 

123 

150 


Chloride of ammonium is therefore comparable with sulphate of am¬ 
monia, nitrate of ammonia and nitrate of lime and it could be used to 
great advantage as soon as it can be obtained at a more reasonable price. 

The data in the Table above show that generally there is great advant¬ 
age in manuring before sowing, especially in the case of cyanamide of 
calcium, which had only a negligible effect in the second series, while it 
proved very effective in the first. A. de* 1 ' B. 

1281 - Arsenic and its Uses in Agriculture. — Robertson, F. J, (Vice-President u. S. 
Resining and Mining Company), in Engineering and Mining Journal-Pres^, Vol. CXIII, 
No. 20, pp. 368-360. New York, May 1922. 

Arsenic is generally found, like sulphur, associated with metals ; 
130 minerals, or 12 % of the known minerals, contain it. The principal 
producing countries are Germany, France, Portugal, Spain, England, 
Turkey, Mexico, Canada, Japan and the United States. 

In the United States white arsenic (arsenious anhydride) is collected 
as a by-product in the foundries of the West. Sulphurous and arsenical 
gases are precipitated and refined in special furnaces and give a product 
containing 99 % or more of arsenious anhydride. White arsenic is chiefly 
used in the manufacture of insecticides, for destroying weeds and for 
disinfecting large and small animals. Some horticulturists and arbori¬ 
culturists use arseniate of lead for spraying the ground. 

Weeds, especially along the railway lines are destroyed by means 
of large applications of arsenic. In 1920 in the United States 15 000 tons 
were used ; in 1921, not more than 9000 tons. Before the war most of 
it was exported ; from 1901 to 1910 the United States produced large 
quantities and exported 4240 tons. The annual consumption rose from 
3400 tons in 1904, to 15 000 tons in 1920. 

Arseniate of calcium has proved very effective against the cotton 
boll weevil and as the latter has invaded ah parts, of the United States 
where cotton is grown the demand for arseniate will greatly increase. 

[ 188 &- 1 S 81 ] 
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If properly prepared, the arseniate does not injure the plaqts like Paris 
green, as it is less caustic ; 3 to 5 applications of arseniate, at intervals 
of 4 or 5 days, to the extent of 5 to 7 kg. per ha., suffice. Owing to the 
cost of arseniate it cannot be profitably used on land which, under good 
conditions, does not produce at least 5.5 kg. of cotton per ha. If the 
use of arseniate became general in cotton plantations it would absorb 
the whole American production of arsenic, allowing for a consumption 
of 15 to 28 kg. per hectare. At the present moment the chief difficulty 
is to find an effective method for its application. The present consumption 
of arsenic is estimated as follows : — 


In the glass industry ..2500 to 3000 tons 

For disinfecting cattle, about.1500 » 

In the manufacture of paints and other uses, about ........ 500 » 

In the preparation of insecticides and fungicides.5090 to 9000 » 


White arsenic is sold in barrels of 2 qx. or in packets of from 0.5 kg 
to 5 kg. Many States buy arsenic wholesale and let the farmers profit 
by the lower price. The production oE arsenic has now reached such a 
point that, unless the demand for the manufacture of insecticide increases 
greatly, there will be a surplus production for export. The agricultural 
consumption of arsenic increases every year, its efficiency as an insecti¬ 
cide being more and more appreciated. A. d. B. 

1282 - Selection and Treatment of Waters for Spraying Purposes. - deong, r. «=\ in 

Umrersitv of California Publications. College of Agriculture , Agricultural Experiment 

Station, Ber b elev, California, Bulletin No. 338, pp. 301-31Jigs. 2. Berkeley, California, 

December 1921. 

Hard water forms dangerous combinations with or destroys the effi¬ 
ciency of many forms of insecticides. Such waters are very common, 
especially in the west of the United States. Their distribution and degree 
of hardness is however a matter of which the knowledge is approximate 
only. 

Softening hard waters by means of caustic soda or other water 
softeners is not completely successful in all cases, and hauling soft water 
from a distance in quantities sufficient for spraying purposes is frequently 
impracticable. Surface waters are usually softer than underground sup¬ 
plies, but storage of surface water during rainy seasons is possible only 
in limited* areas. 

Water softening plants may be installed at a cost of a few hundred 
dollars with a sufficient capacity for supplying a spraying outfit and also 
meeting the ordinary needs of the home. 

The use of dusting materials in certain cases in place of liquid sprays, 
offers an advantage in that the user is independent of the type of water. 

Insecticides, compatible with the soluble salts commonly" found in 
waters are valuable and may be a satisfactory solution of the difficulty 
in some cases. 

Water containing chlorine at the late of 20 parts per million or more 
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has been reported as dangerous to use with add arsenate of lead, a soluble 
form of arsenate being formed, which may cause severe injury to foliage. 
Basic arsenate of lead should be substituted for the add type, if used with 
very hard or alkaline waters. 

Californian waters have an unusually high chlorine content, which 
may account for cases of arsenical injury that have occurred where acid 
arsenate of lead has been used. A. d. B. 
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1283 - On the Presence of Cobalt and Nickel in Plants (1).-— Bertrand g, and 
Mokragnatz jVI., in Comptes rendus Ae VAcademie des Sciences, Vol. 175, No. 11, 
pp. 458-460. Paris, Sept, u, 1922. 

The writers while carrying out their experiments on nickel and co¬ 
balt in the soil have succeeded in determining these metals, as well as 
copper and zinc which accompany them, quantitatively in samples of soil 
of about fifty grammes weight. * 

They also analysed the ashes of 20 samples of different species of plants, 
using for preference the portions which are used for food ■ carrot, onion, 
potato, spinach, lettuce, cress, tomato, apricot, lentils, kidney-beans, 
buck-wheat, wheat, oats, maize, rice and chanterelle. They analysed 
1-2 kg. of the different plants ; the cobalt was separated in the form of 
cobalto-nitrite of potassium and the nickel in combination with dimeth- 
ylglyoxin. 

Positive results were obtained for nickel with all the plants and 
for cobalt with all except carrots and oats. The cobalt varied from 
V200 °f a mxgm. to 0.3 mgm, (buckwheat) per kilogramme of fresh matter; 
nickel from 0.01 mgm. (tomato) to 2 mgm. (peas). 

It remains to be ascertained whether the presence of these metals in 
the plant organism is only passive, or whether it supplies a physiological 
need. A. de B. 


1284 - Biochemistry of Sclerotinia cinerea . — willaman, j. j., The Function 
of Vitamines in the Metabolism of Sclerotinia, cinerea , in The Journal of the American 
Chemical Society , Vol. 42, No. 3, pp. 945-985. 8 fig. Easton, Pa , March 1920. — 
II. Willaman , J. J., Pectin Relations of Sclerotinia cmerca in The Botanical Gazette, 
Vol. LXV, No. 3, pp. 221-229, bibliography of 10 publications. Chicago, Ill., Septem¬ 
ber 1920. — III. Willaman, J. J., and Sanpstrom, W. M,, Biochemistry of Plant 
Diseases, Effect of Sclerohma cinerea on Plums. Ibidem , Vol. LXXIII, No 4, pp. 287-307, 
7 figs., bibliography of 54 publications. April 1922. — IV. Willaman, J. J. and 
Davison, F. R., Biochemistry of Plant Diseases, Proximate Analysis of Plums Rotted 
by Sclerotinia cinerea Ibidem , Vol. LXXIV, No. 4, pp. 104-109, 2 figs., bibliogr. 
of 6 publ. Sept. 1922. 

I. — The writer determined to make researches on the biochemistry 
of parasitic fungi. For this purpose he chose Sclerotinia cinerea (Bon.) 
Schroter, for it develops well even in the saprophyte state, which facil¬ 
itates study in the laboratory, where it may be cultivated under artificial 
conditions. 

In the first series of experiments the writer ascertained the conditions 


(x) See R, Nov. 1922, Nos. 1016 and 1033. (Ed.) 
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of growth. Currie had already experimented with this object in view 
on Aspergillus niger. Results showed that this fungus grows luxuriously 
and fructifies in media containing saccharose, nitrates and salts which 
furnish potassium ions, magnesium, sulphate and phosphates. 

The writer’s researches prove that Sclerotinia has greater needs: 
defined chemical elements are not sufficient, even if nitrogen is supplied 
in the form of animo-acids or asparagine. It absolutely needs vitamines 
or factors accessory to growth. 

The writer uses this term because it is consecrated by use in scientific 
and ordinary literature, though it is not certain that the substances spoken 
of here are of amine structure. It is a question of substances necessary 
for the accomplishment of organic functions but which take no direct part 
in vigorous and material exchanges ; evidently there are several kinds: 
A, B, C, 

Indispensable to animals which are incapable of producing them, they 
are supplied directly or indirectly by plants. It is doubtful whether they 
are phytogenous ; according to the researches of Bottomley and other 
writers, plants themselves utilise symbiotic bacteria, i. e. those living in 
the soil, or the supply of these essentials or of similar substances termed 
amhnones. Appleman maintains that in potato tubers there are sub¬ 
stances of this nature, indispensable to the vigorous growth of the young 
plants, hence very small seedling potatoes should not be used. 

Many inferior forms of life are capable of producing vitamines ; for 
instance, the typhus bacilli, according to Pacini and RusSEEL, develop 
a vitamine A, i. e. of growth, which would explain the increase in weight 
and size observed in many young subjects after an attack of typhoid fe¬ 
ver. Other inferior forms of life, on the contrary, must exhaust the vita¬ 
mines in their surroundings. This has been proved by Wieeiams in the 
case of the bread-making blastomycetes. In the absence of vitamines 
their growth ceases ; the vitamine content of flour may be estimated by 
noting the rate of increase of the yeast cells. Teoy t d has proved that 
even meningococci only increase where vitamines are present. Similar 
facts have been observed by Davis in the case of the Pfeiffer or influenza 
bacillus. 

The writer then points out that the behaviour of Schlerotinia is very 
similar. This Hyphomvcete must have vitamines, which should be in 
the surrounding medium, for instance in fruits. In artificial culture, Scle¬ 
rotinia develops very much better if the substratum contains fruit juice : 
that of the peach is the most effective. This is shown very clearly by 
the accompanying graph (fig. 1), where the two lower curves (184 and 186) 
represent the development of colonies of Hyphomycetes when fruit juice 
is lacking. The three elevated curves (183, 185 and 187) show the increased 
development when plum juice is present. 

The vitamines necessary to the growth of Sclerotinia may be extracted 
from acid liquids by means of fuller’s earth, after which they are passed 
on to alkaline liquids. This isolation process, which was invented by IyEOYD 
for alkaloids, is equally applicable to the vitamine B. . The pectin 
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however should be first precipitated with alcohol. In this way the vita- 
mines are freed from many other substances with which they are combined, 
including some whose action is injurious, like tannin. 

By this process the writer has proved that the vitamines necessary 
to the growth of Sclerotinia are contained in many substances : pollen, the 
terminal buds of legumes, the spores of fungi, hyphomycetes, blastomycetes, 
milk, pancreatine, etc.; speaking generally, they abound in vegetable 
tissues endowed with, or capable of, intense metabolism. 

The writer raises the question whether the vegetative growth and 
the reproductive activity of Sclerotinia are connected with 2 distinct 
vitamines. Certain facts favour this hypothesis. For instance, fuller’s 
earth seems to absorb now one, now the other, more rapidly according as 
the medium is aqueous or alcoholic. High temperatures seem to destroy 
the principle of vegetative growth more rapidly than that of reproduction. 

Fig. 1. — Development of colonies of Sdeiotinia in cultures of 25 cc. 
of nutritive solution. 



EXPLANATION : 

Y «== increase in cc. ; A = age in days. 

Curve 183 : addition of 2 cm. of plum juice. 

» 184 : s of 0.1 gm. of glycine 

» *85: » » a » and 2 cc. of plum juice. 

» 186: » of 0.1 gm. of asparagine 

» *87: » » a » and 2 cc. of plum juice. 


Most of the products containing vitamines, enumerated above, seem 
to favour vegetative growth only, while very few have any influence on the 
development of reproduction. Certain concentrations favour vegetative 
growth more than reproduction, as though there were two principles with 
distinct properties. This latter action is shown clearly by systematically 
varying the proportions of the principal constituents of the culture accord¬ 
ing to a system of 3 co-ordinates invented by Schreiner and Skinner. 
(See fig. 2), Bach series of co-ordinates corresponds to one of the prin¬ 
cipal components of the nutritive medium, viz., nitrogen (asparagine), sugar, 
vitamine (fruit juice); each point of intersection represents a culture made 
in a medium containing the quantities of nutritive materials shown in the 
co-ordinates relating thereto. Vegetative growth is measured by the writer 
from the diameter of the colonies (maximum 6 cm.), 
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Reproduction development is given by the density of the spores (ex¬ 
pressed in 5 degrees). The zone of the greatest vegetative growth, bounded 
by a line within which the fungus produces colonies of more than 5.5 cm. 

Fig. 2. — Diagram showing the effect of different amounts of sugar, nitrogen { asparagine ) 
and vitamines (fruit juices), on the vegetative growth and spores of Sclerotinia. 

A 



in diameter, does not coincide with the zone of the greatest spore develop¬ 
ment, marked by a line corresponding to the 3.5 degree. The vitamine 
which stimulates reproductive activity therefore seems to act differently 
from that which stimulates vegetative growth. The varying action of 
these principles is not modified by varying the proportions of the other 
constituents. If the vitamines which cause increase in reproduction are 
in excess, they limit the action of those which favour vegetative growth. 
This is perhaps because they draw nutritive substances from vegetation 
by the growth organisms and divert them to the formation of spores. 
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The writer does not consider that these tests show with certainty the 
two actions of the vitamines indispensable to the growth and reproduction 
of Sclerotinia. He even believes it possible that only one vitamine comes 
into action, viz., thermolabile, dialysible through collodion, precipitated 
by phospho-tungstic acid, widely disseminated throughout nature and which 
might be identified with the “ B ” or antineurotic vitamine. In small 
quantities it only favours vegetative growth. Otherwise, in the earlier 
periods, it causes an increase of reserves and then favours reproduction. 
These two actions, therefore, must be two manifestations of one and the 
same activity. They appear to be connected with the respiratory exchanges. 
The" apparent complications described may be attributed to the coexist¬ 
ence of other substances ; for instance, fuller's earth removes toxic sub¬ 
stances also which are only active in a highly concentrated form: the lat¬ 
ter therefore ma}^ be less favourable than weak concentrations to the growth 
of Sclerotinia. The new question raised by the waiter as to both actions, 
or that of growth vitamines alone, must be studied later. 

II. — The writer has studied the chemical phenomena which take 
place when fruit is attacked by Sclerotinia. 

He refers to the previous work of Cooley, Valleau and Hawkins, 
nearly all carried out by inoculating healthy fruit with the hyphomycete, 
The writer, on the contrary, has worked on fruit extracts. He has thus 
seen that in the absence of sugars, or after having utilised all the available 
sugars, Sclerotinia lives at the expense of the pectin, i. e. of the substance 
which cements the cells. This action takes place at several periods. Above 
all, the pectin is rendered soluble by an enzyme, through which the hyphae 
can insinuate themselves between the cells when the fungus invades a tis¬ 
sue. Afterwards the soluble pectin is coagulated by another enzyme (pec- 
tase), which forms pectate of lime, soluble in alkalis and dilute acids and 
reprecipitated by alcohol. This gel absorbs water, so that the fruits re¬ 
tain their consistency and the injury is less apparent, a characteristic trait 
of attacks by Sclerotinia. Finally, both the soluble pectin and the pectate 
of lime are hydrolysed, probably under the influence of a third enzyme. 
pectinase. This hjhrolysis is accompanied by the assimilation of the con¬ 
stituent of the pectin which contains furfurol, of which 9 / 10 disappear but 
which is not stored in the hyphae, and microchemical tests do not reveal 
its presence. Reducing sugars are given off. The action of the fungus 
seems to be favoured by the production of oxalic acid. 

III. — The writer has experimented to find out the differences between 
the varieties of fruits which resist Sclerotinia and those which do not as 
well as the changes produced by the parasite. He has used 5 varieties of 
plums, of which 3 are resistant (Burbank x Wolf 9, Burbank X Wolf 
16 and Abundance X Wolf 30, which are represented in the diagrams by 
B X W 9, B x W 16 and A X W 30, or more simply by 9 — 16 — 30) 
and 2 sensitive (Compass and Sand Cherry, or C and S C F). He examined 
them in the following stages: 1) half-growth; 2) full-growth, at the com¬ 
mencement of the ripening period ; 3) when ripe (in the diagrams : I, II, III). 
He divided them into 3 parts: one was examined immediately, the second 
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after being attacked by the fungus and the last was kept and examined 
as a check at the same time as the second (in the diagrams: a, b 
and c ). 

Those resisting attack all had a thicker skin ; but the writer overcame 
this difficulty by inoculating the spores in suspension in the interior of the 
fruit by means of a hypodermic syringe to find out if there was no other 
kind of physiological difference. 


Fig. 3. — Oxalic acid and tannin content of some species of plums. 



A = oxalic acid of the juice ; 

B ~ oxalic acid of the residue ; 

C = tannin of the juice. 

“I, II, III — periods of growth. 

a = fresh fruit; 6 = preserved fruit; c = mildewed fruit. 


The most resistant varieties are more consistent, contain a more com¬ 
pact pulp and rarely have a higher specific gravity. They are attacked 
more slowly and show fewer conidiospores. 

The previous work of other writers had resulted in excluding the action 
of tannin or acidity in determining the resistance to Sclerotinia . 

The chemical tests made by the writer show some differences which 
are not sufficiently marked to explain the differences of receptivity. For 
instance, the most resistant plums are rather richer in hydrogem ions and 
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oxalic acid ; but the total acidity is less. Fig. 3 shows the action of ox¬ 
alic acid and tannin. 

The attack by the parasite naturally greatly modifies the composition 
of the fruits. As shown in fig. 3, in plums gathered from the tree and pre¬ 
served, there is normally an accumulation of tannin ; the red-brown rot 
o n the contrary, prevents this ; at the same time, it gives rise to oxalic 

Fig. 4. —• Composition of 4 varieties of healthv and rotten plums 
at 3 different periods of growth. 


A 



Explanation : 

A = ether extract; B = cellulose. 

I, II, III = periods of growth. 

Continuous lines = healthy samples ; dotted lines = rotted samples. 
Varieties: a and b rasistent; c and d non-rasistent. 

ftmj 
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acid. Further, the acidity (true or titratable) decreases. There is a 
notable increase of protein nitrogen. This is evidently due to the fungus 
converting into proteins part of the more simple nitrogenous compounds 
of the fruits and accumulating them in its mycelium. 

IV. — Later researches concerning modifications produced by Scle- 
rotinia on plums show that the fungus increases the proportion of ash, lime, 
nitrogen and ether extract; but this action is of little importance, for it 
is due to the more active evaporation by atmospheric hyphae. The differ¬ 
ences between susceptible and resistant varieties was but little marked; 
the latter proved richer in cellulose and less rich in ash, nitrogen, lime and 
ether extract (See fig. 4). 

As the fruits ripen, organic acids and carbohydrates accumulate, so 
that there is a corresponding decrease of ash, nitrogen and lime. L. V. 

1285 - Ammonia as a basal and a final Product in the Transformation of Nitrogen 
by Plants. — Prianischnikow ( Agricultural Academy of Moscow), in Die Landwirt - 
schafthchen Versuchs-Stationen , Vol. XCIX, Part* t and 5, pp. 267-286. Berlin, 1922 

The author suggests that the formation of asparagin in plants is a se¬ 
condary product of the process of hydrolysis which breaks up the protein 
molecule, thereby giving rise to amido acids, and that oxidation leads to 
the formation of ammonia and asparagin. The truth of this hypothesis, 
which finds a parallel in the digestion of proteids in the animal organism, 
w r as later confirmed by Butkewitch. Ammonia would therefore appear 
to be the final stage in the decomposition of nitrogenous substances, and 
together with malic acid and to some extent with aspartic acid, is the 
point of departure for the formation of asparagin. 

By his former work the author has proved that barley-seedlings can 
convert ammonia almost completely into asparagin; on the other hand, 
the development of pea-seedlings is hindered by ammonium salts e. g., 
chloride and sulphate, but if these salts are neutralised by calcium carbo¬ 
nate, pea-seedlings also can transform ammonia into asparagin 2 

The author describes some of his experiments on Vida sativa and Zea 
Mays ; the former behaves like the pea, and the latter like barley. The 
different behaviour of the two families must not however be be deduced 
from this fact. Yellow lupins give quite unexpected results ; in these plants, 
which are rich in ammonia, no asparagin synthesis ever takes place even 
in the presence of calcium carbonate ; when supplied with ammonium salts, 
the lupins show a decrease in total nitrogen and also in asparagin. This 
diminution increases with the amount of ammoniacal nitrogen present, and 
may perhaps be due to loss caused by drought. In the case of lupins, it 
appears that ammonia replaces asparagin as a final product. Not only 
is there no synthesis of ammonia at the expense of the external ammonia, 
but the amount of asparagin produced by the protein substances of the 
plant is also diminished. If the sulphate and chloride are replaced by the 
phosphate and nitrate of ammonium and urea added (which quickly 
produces ammonia in plants), the asparagin synthesis proceeds without 
any hindrance. 
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The cause of the different behaviour of lupins must be attributed 
to the difference in their chemical composition ; these plants contain the 
largest amount of protein substances, and whereas in Gramineae, the rela¬ 
tion between protein substances and carbohydrates is i : 6, it is i :2 in 
other Teguminosae, and i : 0.6 in lupins. Hence it may be concluded that 
carbohydrates and fats promote the synthesis of asparagin. This has been 
proved by other experiments in which by diminishing the carbohydrates in 
barley (deferring the examination of the seedlings from the iofch to the 12 
day), the author obtained a result similar to that in the case of lupins. On 
the other hand, by increasing by other means the carbohydrate content 
of the lupins, the author made them act just like other plants. 

Whereas the animal organism normally converts ammonia into urea 
which can be evacuated without any loss, plants neutralise ammonia by 
producing asparagin which accumulates in the plant sap to be again used 
in the synthesis of albumen. 

Tight exerts no influence upon asparagin synthesis. A. de B. 

1286 - Pedigree Selection of GSttingen Rye (Germany). — Seedorf, w., in journal iu? 

Landswirtschaft, Vol. 70, Parts II-III, pp. 163-190. Berlin, 1922. 

Gottingen rye wa obtained from Bohmerwald rye. As long ago as 
1879, DrechsleR began his work by choosing out the best ears, but it was 
not until 1890 that with Tiebscher any individual selection properly 
so-called was attempted. The improvement and selection work has al¬ 
ready extended over a period of more than 20 years and has been the object 
of unremitting attention on the part of Prof, von Seelhorst, for 25 years 
Director of the Gottingen Agricultural Institute. 

Gottingen rye is very productive ; in good years, when it does not lodge 
or suffer from cold during the winter, the yield may be 40 hectolitres per 
hectare. It tillers freely, so that although the weight per 100 grains is 
considerable (4-5 gm.), the amount of seed com required per hectare is 
only 66 kg. On the other hand, the straw is very long, which inclines it 
to lodging, and the ears are too loose. 

In the work analysed, the author gives the results of a series of experi¬ 
ments carried out between 1905 and 1921 with the express object of elimi¬ 
nating the two above-mentioned defects. As material, line 7 was used 
and the following characters were taken into account: length, thickness 
and number of internodes, weight, length and density of ear, numbex 
of grains set, and percentage of sterile flowers, percentage of grains and 
weight of 100 grains. 

Some improvements have been obtained as regards the thickness of the 
culms (vigour), the weight, density and setting of the ear. The grain per¬ 
centage, weight per 100 grains, and length of ear have however not been 
altered, and all attempts to obtain shorter culms have proved in vain. The 
selection work, although persevered in for a considerable period of time, 
has in no wise modified the coefficient of the correlation between the 
* different characters. 

As was said above, the objects aimed at were only partially secured, 
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The cause of this want of success may perhaps be attributed to the existence 
of a correlation opposed to the aim of the work. In fact, a positive corre¬ 
lation has been observed between the length and thickness of the culms 
and the length of the culm and the weight of the ear, so that by increasing 
the latter, which was the object of selection, the length of the straw was 
also increased, a result quite opposite to what was desired. In both 
cases, however the correlation coefficient was so low (r = 0.2-0.3), as to be 
unable of itself to offer any serious hindrance to the progress of the work. 
The number and density of the ears, and the weight per 100 grains are not 
correlated with culm length and vary independently of it. 

A high correlation coefficient (from +0.25 to +0.612) is met with 
between straw length and the number of intemodes ; in order to obtain 
short types, it would be necessary to give the preference to forms with few 
intemodes. In any case however a correlation of this sort, although the 
coefficient is high, cannot be regarded as forming a certain basis for se¬ 
lection. 

Ear weight is in positive correlation with culm thickness, length of 
ear, fertility and weight per 100 grains ; as regards culm thickness, it is 
not only in correlation with the weight of the ear, but also with the density 
and length of the ear. This correlation should assist the work of 
selection. 

On the whole, it may be said that if on the one hand, the correlations 
cannot of themselves form a hindrance to the attainment of the aims of 
selection, on the other hand they do not offer the large amount of choice 
that is generally available. 

The existence of correlations can be used in the preliminary field-work, 
but in the laboratory the biometric data of each character are surer guides. 

The experiments mentioned in this article were confined to the indiv¬ 
iduals of a single line ; all cross-pollination therefore was necessarily 
excluded, but although there was danger of a progressive increase in the 
homozygote, it cannot be said that any bad consequences resulted. G. A. 

1287 - Trade in Forage in belligerent Countries. — Eopriore g., extract from Le 
Stazioni Sperimenlali aqrane itahane, Vol. EXIX, pp. 179-185. Modena, 1922. 

These notes form one of the articles published in Le Stazioni Sfteri- 
mentali Agrarie italiane on the “ Solution of the Agricultural problems 
raised by the war 

Trade in seeds depends largely on the knowledge of their origin : this 
may be determined by the presence of the seeds of weeds growing among 
the forage plants. But although it is easy to recognise the origin of seeds 
of pure species, it is somewhat difficult to find out the orgin of mixtures 
with cheaper seeds of bad quality, which are common in trade. 

In Italy the seed trade has never been sufficiently considered, because 
up to the present, no trouble has been taken to do more than ascertain 
the germinative power and the presence of seed of dodder, whereas elsewhere 
researches of practical importance have been made regarding the origin 
and selection of the seeds. It now remains to be seen whether the old 
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method of determining the origin, based 6n the presence of seeds 
-of weeds, can be corroborated by the method based on the presence 
of mineral particles of the soil. For if the methods in which the 
fraudulent mixing of seed is carried out have succeeded in eliminating 
the seeds of weeds they will be equally successful in the case of mineral 
particles. 

Among the most important Italian seeds are those of violet clovei 
and lucern. The former is recommended in Germany by Wittmack, 
because of its moderate price and its resistance to parasites, while it is 
discredited by others who prefer to abandon meadows rather than sow 
plants incapable of standing the rigorous winters of the North. 

Excluding ceitain infesting plants ( Helminthia echioides , Arthrolobium 
scorpioides , Lotus corniculatus , Phalaris paradoxa , Andropogon halepensis) 
sulla has lost, as an associate of violet clover, much of its importance 
from the experimental standpoint. It gives place to lucern and meadow 
clover, which are spreading in the Marches and Romagna, whence they 
are exported in large quantities, while on the other hand, they are .spreading 
in Spain and in the South of France. In reality violet clover, which has 
been sold, for reasons connected with the war, under various names (Appe- 
nine red clover, red clover of the mountains of Upper-Italy) as an essen¬ 
tially southern species, does not exhibit, in relation to slight differences 
of altitude, such clear variations as those of seeds of the North and South 
of France. This fact suggests that Italian seeds should not be considered 
to possess the characters of French seeds from the North or South. For 
war reasons, seeds from the Argentine, passing through France, were also 
introduced later under the French name. Italian lucern attracted the 
attention of the German inspectors because it was suspected that seed 
from Provence was sold as Italian lucern and the latter in its turn as lucern 
from Turkestan. These inspectors quickly recognised Turkish origin, 
owing to the presence of Acroptilon repens E-, one of, the Composite* very 
common in the East. Certainly, for the purpose of identification of spe¬ 
cies seeds of sulla have not the same importance for lucern as for violet 
'Clover; they however allowed Italian origin to be recognised. 

On the other hand, Andropogon halepensis is rarely found in lucern 
seeds, so that it has not the same importance for their identification as 
for violet clover. Silene dichostoma Ehrh. formerly characteristic of the 
flora of Russian meadows, has spread into Silesia and Southern Germany; 
it therefore makes these Provinces suspect also, but it is no longer typical 
of Russian seeds. 

After all if it is of little importance to know that seed is from Provence 
or Italian ; it is, on the contrary, important to know Asiatic origin, and this 
is also easily identified. As a matter of fact, out of io samples of native 
lucern, 5 were Italian, 3 from Turkestan and from Southern Europe, that 
is to say without traces of spontaneous seeds of Italian origin. 

Russian and Hungarian seed, which are easily recognised when separ¬ 
ate, present difficulties for determining their origin when mixed. 

After all, the fact that no dodder seed was found is creditable to Ital¬ 
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ian merchants who have thoroughly understood how to remove the dod¬ 
der from their seeds before export. 

Foreign botanists have certainly generalised too much in considering 
as characteristic of the flora of Italian meadows, plants common to various 
places of origin introduced into the country owing to trade facilities and 
their aptitude of adapting themselves to different environments. And in 
this way the number of ubiquitous species has considerably increased, 
so that certain indications, which were formerly positive, have gradually 
become negative, losing much of their diagnostic importance. 

The German agricultural press recommends that seeds of forage plants 
should be grown in Germany so as to avoid the necessity* for recourse to 
imported seeds. 

G. h. 


1288 - Autumn Cereals in Morocco. — Annaales dc rinshtut Colonial de Bordeaux , 
pp. 208-115. Paris-Bordeaux, April 1922. 

In Western Morocco, autumn cereals cover about 1750000 ha., out 
of a total sown area of 2 140000 ha., or 82 %; of these cereals barley 
occupies about 900000 ha., wheat 800000 ha. and oats 4000 ha. These 
areas however vary from one year to another. 

Bareev. — Barley is exclusively represented by Hordeum vulgare 
var. tetrastichum ; in a very few localities a variety with naked grain (H. 
nudum) is found ; H. distichum pr brewer's barley, is non-existent ; the 
local varieties however can be used for making certain beers if the season 
is favourable, and they are able to find a market in France or in England 
Their composition is very homogeneous; the most marked variation 
is found in the content of nitrogenous matter, which may vary from a 
minimum of 8.75 % to a maximum of 11.94 %. 

Barley is mainly used for feeding cattle, but in times of scarcity it 
is also used for human food. Methods o[ sowing and cultivation are im¬ 
perfect ; if they were improved the crops would be very much more abund¬ 
ant. Calcareous-clav soils are suitable for these varieties of barley, but 
they are grown generally. 

On December 1, 1921, the price of barley was 35 fr. per quintal at 
Casablanca, 40 fr. at Rabat, 30 fr. at Meknes, 25 fr. at Marrakech, 32^.50 
at Magazan, 31 at Safi, 30 fr. at Mogador, 35 fr. at Fez, 34 to 39 fr. at 
Oudjda. 

Wheat. — The wheat crop is almost as important as the barley crop. 
The local varieties belong exclusively or almost exclusively to hard wheats ; 
soft wheat was introduced after the French occupation and covers 16 440 ha. 
only, out of a total area of 733 121 ha. under wheat. There are about 
fifteen types of wheat in Morocco, often mixed in the crops, with a fairly 
high content of nitrogenous matter, varying between 12.31 % and 13.87 % 
and it is very nearly the same as in the best hard races. An improvement in 
cultural methods, a good choice of seed, and selection would increase the 
yield considerably. The yield varies round about 7 qx. per ha. and is higher 
than that obtained in Tunisia. The Arabs distinguish certain varieties 
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which are being ‘tested to ascertain their agricultural value, notably 
“ Trea ” and “ Asker 


Year 

Hard wheat 

Soft wheat 

Area 

Yield 

Area 

Yi-ld 

1918. 

774 33i 

6 090 n6qx 

10 574 ha 

86 945 

1919. 

842 948 

4 384 696 

12 743 

76 235 

1920 . 

775 808 

4770 184 

II 041 

72 869 

1921. 

766 679 

6 118 051 

■ 

16 442 

141 671 


Soft wheat was unknown before the French ocupation : the yield 
which was 75 000 qx. in 1920, increased to 178 000 qx. in 1922. The most 
commonly grown varieties are the ** touzelle ” of Oran and bearded wheats 
imported from Algeria. 

On December 1, 1921, the price per quintal varied, according to 
locality, between 50 and 70 fr. for soft wheat, and between 45 and 70 fr. 
for hard. 

Oats. — The cultivation of oats is recent, and does not date further 
back than the beginning of the Protectorate. The varieties grown are 
Algerian, especially the yellow and black kinds. 


Areas cultivated under oats (hectares). 


' 

1915 

1916 

1917 

1918 

: 1919 

| 1920 

i 

! 1921 

By Europeans. 



2458 

3460 

3609 

2959 ! 

3335 

By Natives. 

— 

— 

365 

793 

660 

399 

231 

Totals . . . 

1609 

! 

H 53 

3833 

4253 

4369 

3358 

3566 


Oats are used for cattle by Europeans and by the army of occupation. 

Rye. — The area of cultivation is fairly limited in a few mountainous 
regions, though experiments made by the Directorate of Agriculture 
show that it could be grown anywhere, even on the light, sandy soils of 
the coast, and a yield of 14-15 qx. of grain per ha. in addition to straw 
obtained. If sown early it would be possible to cut it green during the 
winter and to get a fairly good crop of grain in May-June. 

Canary-grass (Phalaris canariensis). — Cultivation is limited and 
it is sown at the beginning of winter and harvested in June, The seed 
is used for feeding birds ; an oil, used for dressing cotton cloth, and very 
commonly used in England, can also be extracted from it. 

On December 1,1921 the price of the seed varied between 50 fr. 
per quintal at Fez and 125 fr. at Rabat. - F. C 
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1289 - On the Tillering Of Wheat. — Gariukf, W. F (laboratory of Soil Chemistry 
and Bacteriology, University of California), in American Journal of Botany , Vol. IX, 
No. 7, pp. 366-369. Brooklyn, July 1922. 

The writer had previously remarked that nitrogen, supplied to wheat 
at different times, had different effects ; at an early stage it had little 
effect ; at a later stage it caused an increase in the nitrogenous reserves 
of the grain and the whole of the dry matter in the plant. These experi¬ 
ments were made with a soil poor in nitrogen. 

In the paper reviewed, the writer investigated the process by the 
help of which nitrogen induces tillering. He supposed that it acted by 
favouring the growth of the roots. In order to verify that supposition, 
he grew wheat plants, from 8 to 10 cm. high, with roots 10 to 12 cm. 
long, for 25 days in drinking water : the roots grew to a length of from 
50 to 70 cm., while the stems scarcely grew more than 1 or 2 cm.; he 
then moved the plants, together with the control plants, and placed 
them in complete nutritive solutions ; the weight of the aerial part was 
approximately equal in the two series, while the weight of the roots was 
respectively about % an ^ X A of the total weight and the roots in the first 
series were 4 times as long. The control plants tillered very slightly, 
generally a single stem per plant ; on the other hand the young plants 
with large root development tillered in a remarkable manner ; the aver¬ 
ages were, respectively, 1.2 and 5.4 per plant, a proportion of 1 : 4.5. 

A large root development, therefore, is very favourable to tillering. 
In a soil poor in nitrogen, the roots develop very much because they seek 
out nutritive elements ; if a large amount of nitrogen is put into the 
soil, the roots absorb it and vegetative growth is stimulated in them : 
there is consequently much tillering ; on the other hand if nitrogen is 
given during the early stage of growth, the roots do not develop much 
and the growth cannot be stimulated later. 

These data may be important for the cultural economy of wheat. 

T. V. 


1290 - Cultivation of Barley in England. — Russell E. J., in Journal of the Institute 
of Brewing , Vol. XXVIII, No. 9, pp. 697-713. Eondon, September 1922. 

I2go. 

The cultivation of barley is very ancient and goes back to the 
Neolithic period ; it is also one of the most general crops in the world, as 
it extends from the Ai*ctic Circle to the Equator. 

The decrease which the cultivation of barley in England has suffered 
is less than that of wheat and England is nearer freedom from importing 
barley than wheat as may be seen from Table I, in which the figures in¬ 
dicate millions of tons. 

England has about 800 000 ha. under wheat and 600 000 under barley; 
Scotland and Ireland each have 24000 ha. under wheat and 80000 
under barley. 

Wheat and barley grow better in dry climates. In England the dis¬ 
tribution of barley and wheat crops is approximately inverse to the rain- 
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Table I. — Production and consumption of barley and wheat 
in England , from 1887 to 1920. 


Period 

Wheat 

Barley 

Consumption 

Production 

Consumption 

Production 

' 

1887-1891 . 

6.1 

2.02 

2.56 * 

I.69 

1910-1914 . 

6.8 

1.60 

2.40 

1.38 

1910-1920 . 

7*4 

1.34 

1 .91 

r.32 


fall. Barley is specially important in the county of Norfolk where it co¬ 
vers 15 % of the cultivated area, next in Suffolk, Lincolnshire, Rutland, 
Cambridgeshire and in East Yorkshire, where it occupies 9 to 12 % of 
the area under crops. 

Sunshine probably affects wheat and barley more than absence of 
rain. Barley differs from wheat in other respects. Barley prefers light 
soils, wheat heavy soils. In England, barley is sown in spring and wheat 
in autumn. At Rothamsted, the period of growth for barley is 150 days 
(from April 1 to August 1), that of wheat 290 days (from the end of 
October to the middle of August. It is probable that the smaller production 
of straw and grain by barley compared with wheat, depends on this shorter 
period. Barley places, in comparison with wheat, a greater proportion 
of its substance in the grain than in the straw. 

Table II. — Distribution of the matter and nitrogen 
in the straw and grain in barley and wheat. 


Average of harvests (1910-1919) in England. 



Dry matter in kg. per ha. 

Nitrogen in kg per ha. 


Straw 

Grain 

Straw 

Gram 

Barley. .. 

3 500 

2 500 

19 

45 

Wheat. 

4 800 

2 200 

25 

47 


Experiments made at Rothamsted from 1852 to 1855 with, chemical 
manures enabled the yield of barley to be increased from 30 to more than 
50 bushels per acre. 

This was a remarkable result for the period and had a great influence 
on the developement of the Chemical manure industry, which commenced at 
Rothamsted in a bam, in 1843, and has since attained such huge propor¬ 
tions. The continuation of experiments started,at Rothamsted has enabled 
certain questions to be elucidated, but others still remain obscure. One of 
the most singular phenomena is the constant decrease of crops, which is 
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Table III. — Comparative effect 
of various manures on the grain yield of barley (bushels per acre). 


Without manure. 

Farmyard manure. 

Complete artificial fertilisers: 

With nitrate of soda . . - 
» sulphate of ammonia 


29.S 
44 

500 

A1 


specially noticeable on plots treated with, chemical manures and slightly 
less so on those treated with farmyard manure. Table IV shows the num¬ 
ber of times that certain yields have been recorded, by decennial periods, 
on the plots treated with artificial manures. As is seen, good crops go 
on decreasing and bad crops increasing. 

It is difficult to explain this phenomenon. It has been attributed 
to unfavourable changes in climate or to a supposed secretion of poison 
by the plant, but nothing has been proved. It has been thought that the 
commonly accepted list of elements indispensable to nutrition was incom¬ 
plete : Bertrand has shown the utility of manganese ; Mazio has added 
to the list boron, fluorine, chlorine, aluminium and zinc. Brenchtey 
at Rothamsted, confirmed the utility of manganese and of boron in small 
quantities ; in large quantities it became injurious. It might therefore 
be supposed that the lack of these elements in ordinary artificial manures 
might slowly exhaust the reserves in the soil while there would be a certain 
amount of them in farmyard manure, but objections are raised against 
that opinion. 


Tabeb IV. — Frequency of certain yields of barley from 1852 to 1921. 


Periods 

Bushels per acre 

60-70 

50-60 

40-50 

30-40 

20-30 

10-20 

1852-1861. 

I 

3 

3 

3 



1862—18/I. .... 

— 

2 

* 

2 

— 

— 

1872-1881. 

— 

2 

3 

4 

1 

— 

1882—1891. 

— 

2 

4 

3 

1 

— 

1892—1901. 

— 

1 

4 

2 

3 

— 

1902-1911. 

— 

1 

3 

5 

1 

— 

I 9 I 2 -I 92 I. 



1 

5 

1 

1 


It might also be thought that the addition of an electrolyte disturbs 
the colloidal properties of the soil. At Rothamsted the problem is sub¬ 
jected to systematic research. 
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Fortunately this phenomenon does not occur in the general English 
crop ; the average crop in that country has even increased slightly : — 


1887-1896 33.16 bushels per acre 

1897-1906 33.64 » » » 

1907-1916 33- 6 7 » » » 


The heaviest crop recorded by the wiiter was 80 bushels per acre. 
Two factors prevent barley from reaching that figure : — the season 

Fig. 1. — Production and consumption of wheat and barley in England , 
in millions of tons per annum. 




Explanation : 

A s* wheat; 1 = consumption ; 2 — production 
B == barley; 1 = consumption ; 2 = production. 


and the strength of the straw, which is often incapable of supporting'a very 
large weight of grain. 

The problem of the strength of the straw is one of the most serious 
andjurgent problems ; it is partly physiological and partly genetic, and 
we have scarcely anything but a little empiric knowledge of it. It may 
depend on chemical changes, mechanical arrangements of the tissues or on 
the osmotic pressure of the cell sap. 
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So long as we have not been successful in producing varieties of barley 
with much stronger straw there is no use in stimulating the development 
of the grain to the utmost by means of artificial manures. There are, 
besides, other factors which restrict the growth of barle3 r : — insufficient 
lainfall, temperature, incapacity of the plane to utilise the whole of the 
solar energy. From an industrial standpoint, quality is still more im- 


B 



A 


Explajstttton : 

A = wheat; B — barley; X = dry matter in kg. per ha; Y = nitrogen 
in kg. per ha.; I = straw; II » grain, 

portant than quantity. The percentage of nitrogen is not much affected by 
manures. By potash and phosphate manuring the carbo-hydrate content 
is easily increased without increasing the nitrogen content. On the other 
hand, the latter is very much affected by climatic conditions. Generally 
the nitrogen content is inversely proportional to the yield in grain. 

The Rothamsted experiments have proved the falseness of the opinion 
according to which, during maturation, plants supply the grain first with 
nitrogen and afterwards with carbo-hydrates. 

Very little has been added to the classic works of Munro and BeavEN 

[ia*o] 
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on the aptitude of barley for brewing. The nitrogen content may be used 
as an indication of that aptitude, as it is more or less inversely propor¬ 
tional to it. In this there is no really causal relation : a good quality bar¬ 
ley has a large proportion of endosperm as compared with embryo ; this 
happens when climatic conditions have been good during the second part 
of the life of the plant, and generally implies a low nitrogen content, 
because the nitrogen is absorbed, for the greater part, at the commence¬ 
ment of growth. 

The British Institute of Brewing has just undertaken very extensive 
research on the relation of good quality of barley and its agricultural con¬ 
ditions and it is hoped that they will-throw much light on this important 
question, hive series of plots have been prepared 1) without manure ; 
2) complete artificial manures ; 3) artificial manures containing no potash ; 
4) artificial manures containing no phosphate ; 5) artificial manures con¬ 
taining no nitrogen. Complete analyses of samples of the barley grown 
will then be made. 

Another problem, more difficult to solve, is at present under exami¬ 
nation : it concerns the influence of the soil and season on the quality of 
the barley. Lastly, the Institute has just come to another serious 
question: the chemical composition of a good quality barley. But the final 
solution of this problem requires biochemical knowledge not yet possessed. 

The Institute has the great merit of having set up co-operation be¬ 
tween brewers, barley growers, agricultural experts and chemists. Such 
co-operation is no doubt destined to give the best results. A. de B. 

1291 - Bice Planting in Sarawak. — journal of the Royal Society oj Arts. voi. nxx. 

No. 364.4, pp. 766-767. lyondon, September 22, 1922. 

Of the many different tribes inhabiting Sarawak all cultivate rice 
with the exception of the nomadic tribes of the far interior. The methods 
adopted vary slightly but are for the most part of a primitive order. The 
inland tribes mostly cultivate “ hill ” rice, and for this purpose clear and 
destroy large quantities of valuable timber every year by cutting and burn¬ 
ing. “ Hill ” land that has been farmed is allowed to He fallow for at least 
seven years and "wet ” land for three years. 

The planting is done at the end of the dry season, about July and Au¬ 
gust, so that the growing crops may have the benefit of the rains and the 
grain have a chance of ripening in the beginning of the next fine season, 
about April or May. If old jungle is cleared the clearing is commerced 
about May or June in order that the timber may have time to dry before 
the burning time. 

Buffaloes are not ‘used for preparing the ground except by the tribes 
living in the districts adjacent to Brunei and also by the tribes inhabit¬ 
ing the highlands at the head waters of the Batam, Limbaug and Trusan 
rivers. 

Sowing. — The seed of the hill padi is planted in holes about 1" to 
18'* apart made by a blunt pointed stick. Three or four seeds are dropped 
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into each hole and covered by scraping earth or ashes over the hole with 
the foot. 

Marsh padi is either broadcasted or transplanted. If old jungle has 
been cleared the seed is usually broadcasted, but otherwise it is transplanted 
from nurseries when about 6" high into holes drilled with a pointed stick. 

The farms are strongly fenced to keep out the wild pig and deer imme¬ 
diately after the padi commences to grow. 

The weeding is usually left to the women and children whilst the men 
go hunting or in search of jttngle produce. 

Catch Crops. — Immediately after the burning, tobacco, maize, 
cucumbers, bayam, egg plants, etc. are planted wherever the wood ashes 
are thickest. These ripen and are eaten before the harvest. Millet is 
also planted on the edges of the paths and at the edges of the farm. This 
is done partly to keep the monkeys occupied till the owner arrives and 
drives them away. 

The Harvest. — The heads of the padi seldom ripen all together ; 
consequently the crop is not reaped all at once, but the ripe heads are col¬ 
lected. The Dayaks do not use knives but strip the ripe heads with their 
fingers. 

The padi is stored sometimes in the houses in receptacles made of the 
bark of large trees and sometimes in specially constructed granaries. When 
it is desired to convert the padi into rice it is pounded in mortars or put 
through a husker and then winnowed. 

Crops vary greatly in quantity, the following being the usual causes 
of failure : an unsuccessful burning of the clearing, insufficient rain at the 
planting season, insufficient sunlight during the ripening period, depreda¬ 
tions of wild animals, rats and mice, attacks of insects, etc. 

The use of large quantities of rice in the making of spirituous drinks 
amongst the non-Mohammedan tribes, «tabus » observance and feasts 
result not infrequently in a shortage of rice. 

In the absence of reliable statistics it is impossible to estimate the aver¬ 
age yield, but a fair average for hill padi would probably be about 30 fold 
and for swamp padi about 70 to 100 fold. G. A. B. 

1292 - Food Pulse Crops in Morocco. — Annates del' Inshtut Colonial de Bordeaux, pp. 139- 

144. Paris-Bordeaux, May 1922. 

Beans. — These are of good quality ; the Safi variety, with small 
seeds and richer in gluten, have a higher value chan the large beans of 
Casablanca and Magazen. 

The areas under beans from 1915 to 1921 were as follows : — 

Year Ares 

• 1915. 28 576 

1916 .38097 

1917 . • • * ■ • 39 176 

191S.64 850 

1919 *..6S315 

1920 .66 536 

1921 . 59 63S 


[ 1391 - 12 *$] 
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Beans are sown in rows, at tbe beginning of the autumn rains ; the 
green pods are gathered in April and the dry seed in May. 

Experiments made in 1916-1917 with the Seville bean, an early vari¬ 
ety with fairly long pods, yielded 14.7 qx. per ha. ; those of 1:917- 
1918, 21 qx. per ha. The large broad-bean, in spite of adverse circum¬ 
stances, yielded 12 qx. per ha. Several diseases of vegetable and animal ori¬ 
gin may injure the crop: the average yield per ha. in 1921 for the whole 
of Morocco was 8.2 qx. Part of the yield is eaten by the natives, but 
the greater part is exported. 

Export of beam from ports m the French zone of Morocco , during ig2i. 


January. 1 943 267 kg 

February . 368 918 » 

March.. . 294195 » 

April. 348094 » 

May. 652 454 <1 

June.10206539 » 

Juty.14582346 » 

August. 8881265 » 

September.16285444 » 

October. 2 624 483 » 

November..... 2 962 310 » 

Chick-peas. — These are grown in the southern regions ; they are 


sown in deep soils because of their large deep root system and grow fairly 
well in dry climates ; the areas sown during the past few years have 
varied as follows: — 


1915 

1916 

19x7 

1918 

1919 

1920 

1921 


16 305 ha 

21 236 » 

22 525 » 
32 150 » 
29 870 » 
27 34 i » 
32 277 * 


In 1921, the average yield was 7 qx. per ha. The chick-peas aie pass¬ 
ed through a sieve and classed in three divisions bearing the numbers 
27 — 28 — 29, the higher number indicating better quality. 


Exports of chick-peas from Morocco from 1915 to 1921, 


Years 

Quintals 

Francs 

1 

1915 . 

6i 994 

I 859 820 

1916... 

523*6 

I 865 860 

1917 . 

58 650 

3 602 931 

1918. 

40 964 

2 250 481 

1919 . 

176 920 

14 666 678 

1920 ..... 

63 970 

8 234 022 

1921 (up to November). 

* 

169 263 

—* 


fim], 
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I/Entils. — The native varieties are small but very fine and very 
suitable as food for Europeans. The development of their cultivation from 
1915 onwards is shown by the following figures .— 


1915 . 35 ha. 

1916 . 739 » 

1917 . 941 * 

1918 . 2 453 » 

1919 . 7 692 » 

1920 . 5 993 » 

1921 . 5 216 » 


Clay soils cannot be used for growing lentils ; they are gathered in 
July and in 1918, the average yield was 9 qx. per ha. at Marrakesch, and 
in 1920, 6 qx. at Fez, although the gathering was done under unfavourable 
conditions. 


Exports of lentils from Morocco, from 1915 to 1921. 


Years 

Quintals 

Francs 

1 

1915 • • •*.! 

! 

I 

25 

1916.. ; 

I 019 

49 058 

1917.| 

I 265 

78 617 

1918.-...1 

5 838 

516027 

1919.. 

38 452 

3 667 945 

1920 .... . 

42 842 

_ 4 583 46° 

1921 (up to November). 

42512 



The prices varied between 35 and roo fr. per quintal. 

Fenugreek (Trigonella). — The seeds of this leguminous plant are 
used by Orientals as a condiment ; they are also used for fattening animals 
but they give the meat a disagreable taste ; they form an ingredient in 
poultices. Sowing is done in autumn on low moist ground, 20 kg. of seed 
being used per ha. ; the crop is gathered in June-July and in 1921, the 
average yield was 2 qx. of seed per ha. 


Exports of fenugreek seed from Morocco , from 1915 to 1920. 


, Years 

Kilogrammes 

Francs 

1915 . 

3 459 604 

61 113 

1916. 

X 359 554 

428 401 

19 X 7 .. 

1 952 7x8 

2 290 332 

1918... 

5 651 920 

1 4374450 

1919 . 

3 664 399 

! 1695 878 

1920 . 

11 205 262 

! 5 °79 232 


On December i, 1921 the price of fenugreek seed varied between 
35 and 44 fr. per quintal. F. C. 
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1293 -Effect of different Reactions on the Growth of Soy Beans and the Formation of 
Nodules. — Bryan, O. C. (Wisconsin Agricultural Experiment Station), in Soil Science, 
Vol. XIII, No. 4, pp. 271-302, 15 pi , bibliography of 39 publications. Baltimore, 
Apl. 1922. 

The reaction with which leguminous plants grow and are best inocul¬ 
ated has yet to be ascertained. The writer made a series of experi¬ 
ments in order to solve the question in the case of the soy bean, of which he 
prepared many cultures in saline solution and in sand, in vessels of 500 
to 600 cubic cm. capacity. The reaction of the solutions was regulated 
by adding alkalis or acids and maintained constant by changing the so¬ 
lutions daily. The plants were allowed to grow for 25 to 35 days after 
inoculation. Other cultures of maize and cowpeas were made under 
similar conditions to those of soy beans, for comparison. Moreover 
21 cultures of the same number of species of soy bean bacteria were pre¬ 
pared so as to be able, after 15 or 20 day's incubation, to compare the 
critical concentration of the hydrogen ions for soy bean bacteria and for 
the plants which harboured them. 

ShivE's nutritive solution proved favourable to the growth and inocu¬ 
lation of soy beans in the sand cultures, but not in the aqueous cultures. 
Perhaps there may have been poisonous impurities in the salts of the 
solution which were absorbed by the sand. Crone's solution proved 
suitable for all the cultures ; its " cushion effect ", that is to say its ap¬ 
titude for resisting changes of pH, was improved by the addition of 0.75 grn. 
of carbonate of soda per litre. 

The reaction of the solution in contact with the plant does not re¬ 
main constant except in the case of the reaction most favourable to its 
growth. Changes take place more rapidly in alkaline solutions and with 
plants which grow quickly. The reaction most favourable to growth 
and inoculation of soy beans was pH = 6.5. The limits of pPI between 
which inoculation took place were 4.6 and 8. The limits for the growth 
of soy beans were 3.9 and 9.6. Reactions in which pH = 4.95 and 8.2 
are injurious to the growth of soy beans, but do not completely prevent 
inoculation. 

The values of pH which proved decidedly injurious were not generally 
greater, but often very much less than values given by soils considered 
to be very acid. 

The critical concentration of hydrogen ions for the formation o£ nod¬ 
ules on soy beans was slightly less than that for its growth. The differ¬ 
ent cultures of bacteria showed a slight difference as regards the critical 
value of pH. 

Maize grows within much wider limits than soy beans and cowpeas. 
The cowpeas seem to have wider limits than soybeans regarding the for¬ 
mation of nodules. The reaction of the vegetable sap was, generally, 
equal to that of the nutritive solution, except for the leaves of maize 
which showed a certain difference. The sap of the roots followed the 
reaction of the medium more closely than that of the leaves. 

A. de B. 
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1294 - Good Forage Grasses of Southern Rhodesia. — mundy, h. g. /chief Agri- forage crc 
culturist and Botanist), in Department of Agriculture, Salisbury , Rhodesia, Bulletin 
No. 417, 1 7 pp., 8 full page tabl. Salisbury, 1922. 

Since 1911 the Department of Agriculture in Rhodesia has carried 
out experiments with good forage plants suitable for cultivation in that 
country, that is to say already acclimatised or capable of acclimatisation, 
which stand cold and drought and are eaten by cattle and are nutri¬ 
tious. After a few years it was noticed that as a rule, the most highly 
recommended exotic forage plants did not thrive under the new con- 


Percentage composition of various forage grasses growing in Rhodesia. 


Species 

Moisture 

Fat 

(ether extract) 

Crude protein 

Non nitrogenous 
extracts 

1 

Crude cellulose 

1 

Pure protein 

Total nitrogen 

Protein 

nitrogen 

Actual protein 
per 1000 kg. 
of dry matter 




% 

% 

% 

% 

% 

% 

% 

% 

% 

tg- 

Before flowering : 













Setaria Lindenbergiana . 



10.66 

3-48 

16.38 

33-69 

24,10 

n.69 

X4.06 

2.62 

2.25 

157 

Phalaris bulbosa .... 



10.51 

2.91 

I5-62 

40.45 

21.30 

9.21 

H.56 

2.50 

1.85 

129 

Penmsetum clandestinum 



8.40 

2.3S 

12.12 

41.91 

25.42 

977 

IO.31 

1.94 

*.65 

112.5 

« Penhalonga» grass. . . 



11.28 

2.45 

II.8I 

39-74 

25.95 

8.77 

9.06 

I.89 

X .45 

102 

Brachiana brizantha. . . 



9.99 

2.17 

12.69 

4°-74 

21.96 

12.45 

8.75 

2.03 

I.40 

97 

Hemarthria fasciculata. . 



8.47 

1.72 

7.31 

46.27 

29.77 

6.46 

6.88 

I.I 7 

1.10 

75 

When flowering : 













Panicum maximum . . . 



10.04 

I.61 

IO.94 

36.04 

32.60 

8.77 

10.00 

1-75 

1.60 

in 

Setaria sulcata . 



9.81 

I. 9 I 

13.31 

37 - 8 ° 

27.38 

9.79 

10.00 

2.13 

1.60 

nr 

Setaria aurea . 



8.30 

2.62 

14.12 

36.74 

26.73 

11.49 

10.00 

2.26 

1.60 

109 

Brachiarla brizantha. . . 



9.48 

1-95 

I0.2<5 

35-79 

33.07 

9.46 

9.69 

I.64 

1.55 

107 

Bustachys petrea .... 



11.25 

2.98 

10.25 

39.46 

28.25 

7.81 

9.06 

I.64 

1.45 

102 

Echinochloa pyramidalis . 



9.22 

I.83 

11-37 

36.24 

32.86 

8.48 

9.06 

1.82 

X.45 

99-5 

Cynodon plectostachyum . 



9-79 

I.60 

8.62 

48.07 

26.52 

5.40 

5.62 

1.38 

0.90 

62.5 

Plants with flowers 

AND 











seeds: 








t 

! 




Paspalum virgatum . . . 

. 


9.19 

2.64 

9.06 

39.32 

32.70 

7.09 

8.44 

1.45 

X.35 

91.5 

Paspalum scrobiculatum . 



11.22 

2.25 

8.62 

46.64 

23.90 

7.27 

8.13 

1.38 

1.30 

9 X -5 

Cynodon plectostachyum . 

* 


8.58 

I.63 

9.06 

46.47 

28.17 

6.09 

7,81 

1.45 

1.25 

85.5 

Hay; 













Paspalum scrobiculatum . 



10.38 

1.95 

7.00 

45*88 

27.13 

7.66 

6:88 

1.12 

1.10 

76.5 

Pennisetum unisetum . . 



7.82 

M 9 

7.31 

40.16 

34*20 

9.02 

6.56 

X.I 7 

1.05 

7 * 

Brachiana brizantha . . . 



10,29 

2.33 

8.44 

41.44 

26.75 

IO.75 

6.25 

x <35 

1.00 

69.5 

C Moris Gay ana . 



8.43 

2.07 

8 - 5 ° 

38.47 

33*09 

9.44 

5»94 

1.36 

0.95 

65 

Setaria aurea . ..... 



8.57 

I. 9 I 

6.25 

36.83 

36.62 

10.22 

5 . 3 i 

1.00 

0.85 

58 

Tricholaena rosea . . . . 



7-58 

1.59 

5.69 

41.52 

36.82 

6.80 

5.31 

0.91 

0.85 

57.5 

Paspalum virgatum . . . 



8.90 

2.20 

4-69 

42.60 

34.97 

6.64 

4-38 

o .75 

0.70 

48 

Tricholaena setifolia. . . 



8.93 

2.31 

5.81 

40.31 

34.85 

7*79 

4.06 

o .93 

0.65 

44.5 
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EORAGE CROPS 


ditions of their environment or else lost their qualities, while good results 
could be obtained by systematic selection of indigenous forage plants. 

At present the following are being tested at Salisbury;— 55 indi¬ 
genous species or subspecies — 10 African, but not Rhodesian, species. 
From their behaviour on dioritic red soils of medium texture, in Masbona- 
land, it is recommended to make meadows with the following species, 
the botanical description and cultural characteristics of which are given : — 

Indigenous to Rhodesia. — " Rhodesian tussock grass ” {Se¬ 
taria Lindenbergiana) — “ Pehalonga grass ” — “ Raise paspalum ” 
(Brachiaria brizantha) — “ Swamp couch grass ” (Eemaethria fasciculata) 
— " Fine Guinea grass 0 (.Panicum maximum) — “ Buffalo grass ” 
{Setaria sulcata) — “ Golden timothy grass ’’ (Setaria aurea) — “ Red 
Rhodes grass ” (Eustachys petrea) — " Antelope grass ” (Echinochloa 
pyramidalis) — “ Tall couch grass ” (Cynodon Daciylon) — f< Native 
paspalum ” {Paspalum scrobiculatum) — “ Common red top grass 5> 
('Tricholaena rosea) — " Bristle leaved red top ” [Tricholaena setifolia ). 

Exotics. — “ KLikugu ” {Pennisetum clandestinum) — “ Natal grass ” 
(P. unisetum) — " African Star grass ” (Cynodon piectostachyum) —• Pe¬ 
rennial canary grass ” (Phalaris bulbosa) — " Upright paspalum " ( Paspa¬ 
lum virgatum) — “ Rhodes grass [Eustachys Guyana). 

The composition of these grasses (air dried samples) and of the hay 
obtained by cutting them at the moment when they flowered is given 
in the Table at page 1487. F. D. 

1295 - Species of Ramex in Grass-lands. — Roger, r., in Journal d'Agriculture pratique 9 

S 6 th Year, Vol. II, No. 32, pp. 131-134, 1 fig. Paris, Au". 12, 1922. 

In the grass-lands of the East of Erance, and probably also in those of 
other regions, an exceptionally abundant invasion of large species of 
Rumex (R. nemorosus, R. conglomerata, R. palustris, etc.) occurred during 
1922, thus adding to the depreciation caused by wild sorrel ( R . acetosa) in the 
food value of the forage and threatening, unless energetic control measures 
are taken, to render in a few years the produce of the infested grass-lands 
quite unusable, except as inferior litter. All large species of Rumex are as a 
matter of fact rejected by cattle, both in a green state and when mixed 
in dry fodder, and their presence in a grass field will always be a cause 
of depreciation in the value of the produce. 

On the other hand these plants are perennial and exceedingly prolific', 
so that it is difficult to keep them out. 

The cause of the invasion appears to be as follows. The drought of 
1921, paralysing the growth of forage plants, caused many farmers to give 
up to grazing a certain number of meadows usually kept for mowing and, 
as the cattle left the Rumex alone, these undesirable plants remained,, 
withstood the drought owing to their deep taproots, and were able to grow 
quite freely, to fructify and to ripen their innumerable seeds. The seeds 
being light and winged, as a result of the persistence of the developed floral 
envelopes, were scattered by the wind over a large area all round the 
mother plant. 
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In certain cases, floods have assisted the wind and carried the injurious 
seeds to great distances and grass-lands previously free from the weed have 
become infested. In 1922 as the hay season approached the farmers were 
greatly and disagreeably surprised when they saw the tall rust coloured ra¬ 
cemes of the invaders. The more prudent anticipated the usual time of 1 
mowing, so as to prevent the plants from ripening their seed and extending 
their ravages further by self propagation. This was however exceptional 
and most of the infested meadows were cut at the ordinary time. 

Early mowing, which generally suffices to get rid of annual species 
which are undesirable in a meadow, seems the only efficient remedy. Un¬ 
fortunately in this case it only served to prevent the invasion from spread¬ 
ing by stopping the multiplication of the large species of Rumex, which are 
almost all perennial. Moreover this quality of persistence resists the use 
of liquid weed-killers. 

To eliminate these obstructive and injurious weeds it was found nec¬ 
essary to destroy them plant by plant either by pulling them up or by 
cutting the roots, in two places. The best time for uprooting appears 
to be at the end of May or early in June, when the plant owing to its height 
is easily seen above the grass. If the operation is done after rainy weather, 
when the moist earth holds the roots less firmly, a good pull on the stalk 
is sufficient to uproot the plant ; if this is not the case a well applied stroke 
of a spade will sever the root and enable the plant with the part of the root 
above the point of section to be removed. 

However carefully the work is done a certain number of plants may 
escape destruction and threaten, by seeding, to reduce the effect. Cutting 
down at a suitable time will prevent seed ripening and seed propagation, 
and, if care is taken in the following year to root up the plants previously 
overloooked, in the end the field will be freed. But it will always remain 
subject to fresh invasion for no meadow is safe. 

While the fiddle dock (R. pulcher) and the curled dock (R. crispus) 
grow mainly in well drained and even dry meadows, the wood dock ( R, 
nemorosus ) and the broad dock (R. obtusifolius) establish themselves in¬ 
discriminately on all kinds of ground and they all readily take their chance 
on moist bottoms, such as are preferred by the marsh dock {R. palnstris) 
and the water dock (R. hydrolapathum) . It would be wise to watch all 
meadows carefully so as deal with the weed as soon as it appears. Such 
watchfulness will be all the more desirable if the meadow is close to uncul¬ 
tivated land where weeds grow and multiply freely. In such cases it would 
be a good preventive measure to cut the Rumex plants growing on such 
land before their seed ripens. U V. 

1296 - Effect of Crude Phosphates and Basic Slags on the Quality [of Hay and 

Pastures. — Robfrtson, G. S., in The Journal 0} the Ministry of Agriculture , 

Vol. XXIX, No. 3, p. 600-605, 1 fig. Eondon, Oct. 1922. 

The most important indirect effect caused by the application of basic 
slags to pastures, is the great improvement in the quality and nutritive 
value of the forage. A certain quantity of hay obtained from land treated 

[ 1395 - 13 S 6 ] 
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with slags has a much greater nutritive value than the same quantity of 
hay obtained from untreated land. The Cockle Park experiments have 
caused this increase to be valued at 13 shillings a ton, on a basis of pre¬ 
war prices. 


TabeE I. — Botanical composition of the hay. 



Plot I 

Open 

Hearth slag 

(fluoritic) 

Plot II 

Open 

Hearth slag 
(very 
soluble) 

Plot III 

Without 

manure 

Plot IV 

Gafsa 

mineral 

phosphate 

Plot V 

Egyptian 

mineral 

phosphate 

Plot VI 

Algerian 

mineral 

phosphate 


% 

% 

% 

% 

% 

% 

Eeguminous plants . 

traces 

traces 

traces 

traces 

traces 

traces 

■Grasses. 

85.2 

88.1 

58.5 

82.6 

96.7 

95-8 

Weeds ....... 

14.8 

11.9 

41-5 

17.4 

3-3 

4.2 


•TabeE II. -*• Composition of the grasses by weight. 



Plot I 

Open 

Hearth slag 

(flnoritic) 

Plot II 

Open 

Hearth slag 
(very 
soluble) 

Plot III 

Without 

manure 

Plot IV 

Gafsa 

mineral 

phosphate 

Plot V 

Egyptian 

mineral 

phosphate 

Plot VI 

Algerian 

mineral 

phosphate 


% 

% 

% 

% 

% 

% 

Lolium perenne . . . , 

9.9 

22.0 

6.8 

26.9 

19.8 

17.O 

Phleum pratense . . . 

6.0 

7-7 

2.8 

4-5 

5-7 

1.9 

Cynosurus cristatus . . 

20.6 

147 

10.8 

25.2 

28.7 

10.6 

Poa trivialis . 

1.3 

12.0 

0.6 

10.9 

7.3 

9.5 

A vena flavescens . . . 

i -3 

1.4 

0.6 

1.0 

1-3 

0.6 

Festucaovina . . . . 

— 

0.9 

— 

— 

— 

— 

Holcus lanatus .... 

32.5 

29.7 

44-3 

18.0 

17.O 

29.0 

Agrostisalba . . . . 
A nthoxanthum odora - 

0.7 

2.6 

6.8 

4.5 

4.8 

11.2 

turn . 

27.7 

9.0 

27.3 

9.0 

15.4 

20.2 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Tall grasses. 

39 -E 

58.7 

21.6 

68.45 

62.8 

39.6 

Short grasses .... 

60.9 

4 I -3 

00' 

t-- 

31-55 

372 

60.4 


It is therefore very important to know whether the new types of basic 
slags and other substitutes have a corresponding influence on the crop. 
In experiments made at Martins Hearne, in 1917 and 1918, clover made 
great growth on manured plots and especially on those to which were 

{nn} 
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applied the very soluble slag and the mineral phosphates, particularly 
Gafsa mineral phosphate. In the dry season of 1919, clover did not 
appear either on the manured plots or on the others ; however, the former 
were always distinguished by bright colour and a double crop of bay. 

The Gafsa and Egyptian mineral phosphates have similar efficiency 
to that of very soluble basic slags, while the efficiency of fiuoritic slag is 
much less and that of Algerian phosphate is the least of all. In 1920, 
the leguminous plants again grew well and equally so on the plot manured 
with very soluble slag and on that manured with phosphate. 


Tabee III. — Composition of hay in 1920. 



Plot II 

Plot III 

Plot IV 


(very soluble 
basic slag) j 

(without manure) 

(Gafsa mineral 
phosphate) 


% 

% 

% 

Eeguminous plants. 

27-5 

II .2 

35.0 

Grasses.. 

63.O 

53-5 

54-2 

Weeds. 

9.5 

30.3 

io,S 


Other experiments made at Horndon, by manuring in February 
1918 and by analysing the soils in August 1919, gave the results shown 
in Table IV. 

Tabee IV. — Percentages of space occupied by vegetation 
in the Horndon plots. 


Plots 

j 

IStanure 

(220 kg. of phosphoric acid per ha) 

legumi¬ 

nous 

plants 

Grasses 

Weeds 

Basic 

space 



% 

% 

% 

% 

c. 

Eime only,.. 

I 5 -I 

34-6 

30.0 

20.3 

I 

Florida ff pebble *’ phosphate. 

46.O 

3°-6 

13-3 

IO. I 

3 

Algerian phosphate. 

47-4 

30-1 

7-4 

I 5 -I 

5 

Very soluble Open Hearth slag , . . . .. 

44 - 1 

28.6 

13-7 

13-6 

6 

Without manure... 

4.2 

14.8 

31.0 

50.O 

8 

Gafsa phosphate. 

42-3 

32.3 

17.6 

8.8 

9 

Tunisian phosphate. 

38.5 

3 * 5*9 

21.0 

3*6 

12 

Egyptian phosphate. 

55-5 

41.10 

10.7 

2.8 

13 

Superphosphate (220 kg. of P2 O5 per ha.). 

| 23.9 

57-3 

0.7 

18.1 

*4 

Superphosphate (55 kg. of P2 O5 per ha.). 

! 18.8 

253 

18.8 

37 - 1 

15 

Superphosphate (as in 13) -f 2.5 t of lime per ha. . • 

60.0 

32.7 

1.4 

5-9 

16 

Without manure. 

9-4 

19-1 

26*0 

45-5 

17 

Very soluble Open Hearth slag (as in 5). 

46.2 

47.2 

1.4 

5-2 

18 

Open Hearth fiuoritic slag. 

43.8 

31*8 

13-3 

u.i 

H 

Cleveland phosphate .... 

43.1 

33-3 

5-6 

18.0 
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These results and those obtained the following year with hay enable 
the 4 following important conclusions to be drawn : — 

1) Various basic phosphates (mineral phosphates, very soluble 
or slightly soluble slags, basic superphosphates) produce the same 
kind of improvement and to an equal extent. 

2) By comparing the above results with those obtained the fol¬ 
lowing year with hay, it is noticed that there is no close relation be- 

Influence of phosphate manures on the composition of the hay. 



£ F 


Explanation : 

Y ** weights of tall grasses; X = weights of short grasses. 

A — manuring with slightly soluble basic slags; B — manuring with very soluble 
slags; C = control; D = Gafsa crude phosphate; E = Egyptian crude 
phosphate; F ~ Algerian crude phosphate. 

tween the two and the former results do not enable the latter to be 
estimated. Tor example, of plots 17 and 18, which were almost equal as 
regards quality of pasture, plot 17 yielded about twice as much hay as 
18 in the following year. 

3) In soils poor in lime, superphosphate has an unsatisfactory effect, 
especially on leguminous plants, while it acts better on grasses. If mixed 
with lime, thus forming " basic superphosphate ", it is even more stim¬ 
ulating to leguminous plants than basic phosphates. 

4) Time alone is of no use on such soils. 


A. de B. 
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1297 ~ Fibre Crops in Morocco. — Annales de Vlnstitut Colonial de Bordeaux , pp. 207-211. 

Paris-Bordeaux. July-Aug. 1922. 

Feax. — The growth of flax for linseed has been in vogue for a very 
long time in Morocco, especially in the districts of Chaouia and the Douk- 
kalas, but is capable of extension in other districts. Flax grows well on 
deep siliceous-clay soils and a previous crop of beans or chick-peas is 
very favourable to it. Sowing takes place in October, although many 
farmers persists in sowing in February. Table I gives the experimental 
data collected by the Director of Agriculture regarding the yield of linseed 
per hectare in relacion to the time of sowing. 


TabeE I. — Yield of linseed in relation to time of sowing . 


Variety 

Date of sowing 

Yield per ha. 

quintals 

Indigenous flax . .. 

29 January 

39.25 

Northern flax. 

30 » 

35.85 

Normandy flax. 

26 February 

40-75 

Northern flax. 

27 » 

37.05 

Riga flax ..... . 

3 March 

51.76 

Normandy flax. 

25 February 

23-50 


In 1921 the average yield of linseed per hectare for the whole of Mo- 
rocco was 6 %. 


TabeE II. — Areas under flax from 1915 to 1921. 

1915 . 4 867 ha. 

1916 . 3 306 

1 9 1 7 . 5251 

191S.15 812 

1919 .28955 

1920 . 39 9io 

1921 .17870 


In consequence of the suppression of the export of Russian flax, means 
were sought for utilising the stalks of Moroccan flax and satisfactory re¬ 
sults were obtained. The exports of the products are shown in Table III. 

On January, 1922 the value of linseed per quintal varied between 60 
and 80 fr. 

Hemp. — The growth of this crop, which was very restricted at the 
beginning of the war, increased during the war owing to high prices. Hemp 
grows well on deep, moist, light soils, and especially on alluvial soils. The 
Mesfiouas, who have grown hemp for a very long time, spread the manure 
with the greatest care and as a rule irrigate every 8 or 10 days. 


TEXTILE 

AKD 

FIBRE CROPS 
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[liW] 
















1494 


fibre: crops 


Table III.— 

Export of linseed and flax stalks from Morocco from 1915 to 1920. 

Years 

Kilogrammes 

Francs 



Linseed. 



1915 • • • ■ 



7 . 134,334 

2,282.987 

1916 .... 



2,076,706 

1 , 221,943 

1917 .... 



4 , 293,130 

5 , 5 IL 274 

1918 .... 



3.877.844 

4 , 155,375 

1919 .... 



16.591,023 

21,044,162 

1920 .... 



17 , 921,773 

24 , 944,227 



Flax stalks. 



1915 .... 



13 

12 

1916 .... 



50,758 

43,187 

1917 .... 



207,251 

318,622 

1918 .... 



217,608 

647,043 

1919 .... 



483,384 

1 , 447,039 

1920 .... 



526,430 

1 , 591,229 


Statistical data are scarce and incomplete. On January I, 1922, the 
prices varied between 60 and 80 fr. per quintal for hempseed and 450 fr. 
per quintal for tow. 

F. C. ^ 


1298 - Cotton in French Africa. —I. AnnalesdeV Institut Colonial de Bordeaux,^. 1 45-146. 
Paris-Bordeaux, May 1922. — II. Marion, A. G., Ibidem, June 1922. 

I. — The production of cotton in the Ivory Coast, from 1913 to 
1920, was as follows : — 


1913 ......... 

.... 18231 

kg. 

1914 . 

■ • • .• 73 435 

» 

1915 . 

.... 94 S40 

» 

1916. 

• • • * 357 597 

» 

1917 . 

.... 148038 

» 

1918. 

.... 434091 

» 

1919 . 

.... 336263 

» 

1920. 

.207 999 



But native-grown cotton is not ginned ; it has therefore only a small 
market value, since it cannot be exported to Europe. 

For this reason the Administration of the Colony, in agreement with 
the Cotton-growers Association has started establishments for ginning and 
baling cotton. The rainfall in the Ivory Coast Colony is however, excessive 
for cotton and in years when there are heavy early rains the fibre is spoiled 
, befote it ripens and is gathered. Considered as a secondary crop in asso¬ 
ciation with native-grown yams and sweet potatoes it may have a certain 

[tan-urn] 
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value for the people of the country. It is estimated that there might be an 
export of 1200-1500 tons of cotton in excess of the quantity utilized lo¬ 
cally by the natives. 

II. — In Central Togone, the growth of cotton is still in an elementary 
state because there are no means of transporting the produce from the Co¬ 
lony. The Central African Company has planted cotton fields on the banks 
of the Mayo-Kabi, at Tere, but the transport of the cotton to Europe is 
not easy, as the steamers of the Niger Company only get as far as Gama 
when the river is in flood ; when Garna is connected by rail with Dusla this 
difficulty will be removed and it will be possible to introduce cotton into 
the whole of the Tchad region. The area between the Chari and the To- 
gone, south of the extreme limit of the annual floods, is one of the most 
suitable districts for cotton gro wring * the soil there is light, in some places 
sand}^ clay rich in humus. Experiments made in 1920 gave good results 
although made late and with unselected seed. The cotton is of long silky 
staple, strong and is similar to that of Dahomey. Over 200 ha. have 
been planted, but it will be necessary to get over the apathy of the natives 
who will not have anything to do with crops other than their primitive 
cultivation of millet, sesame and groundnuts. Moreover the population 
is scanty owing to diseases. 

To instruct the natives in agriculture, the writer has organised, near 
Behagee, a school-farm to which each village will send one of their best 
men : the natives will there learn howto plough, the value of dung as manure,, 
methods of growing cotton and picking it so as to avoid soiling the produce. 
Meanwhile the climatic and surrounding conditions will be studied, the most 
favourable times for sowing and picking will be ascertained, seed for dis¬ 
tribution to villages will be selected so that when the Tchad district is 
connected with the coast by railway, this area will be able to supply cot¬ 
ton of a homogeneous type, suitable for the European markets. 

E. C. 


1299 - The Technological Value of the New Hebrides Cottons. — Heim, f., and 
Roerich, O., in Bulletin de l\4 sence venerate des Colonics, Year XV, No. 169, pp. i-i-]. 
Me'tm, January 1922. 

A study of the characters of two samples of cotton from the New 
Hebrides that were forwarded for examination to the laboratory of Colo¬ 
nial Products. Both samples belong to the South American variety Gos- 
sypium peruvianum Cav. ; one was gathered in 1918, and the other in 1920. 

The conclusions arrived at by the authors are as follows : New Hebrides 
cotton will never fetch the price of the best Egyptian varieties. Its ten¬ 
sile strength, owing to the relative thickness of the fibres (a character in¬ 
herent to the type), is below that of Egyptian cottons and its classification 
in this respect is low, although the defect could be corrected. 

The best qualifies are length of fibre and homogeneity. This cotton 
combines very well with wool for mixed fabrics which are now much manu¬ 
factured in Paris. Cottons of a woolly type are greatly in request for this 
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PLANTS 
YIELDING 
OILS* ETC. 


Technological characters of the two samples . 

Characters 

1918 

1920 

Species . 

Gossypium peruvianum 

G. peruvianum 

Place of origin . 

New Hebrides 

New Hebrides 

Eength of lint. 

32.5 mm. 

34.5 mm. 

Average ‘ lower *“?* ' ' ' 
f upper grade . . . 

20 mm. 

37 mm. 

30 mm 

39 mm. 

Fineness of lint . 

22.5 p 

22 p 

Average j lower • ' • 

6 ( upper grade . . . 

20 p 

25 jx 

29 p 

25 

Extremities . 

fine 

fine 

Twist . 

P. V. + M. V. « 40 % 

P. V. + M. V. - 37 % 


B. V. + T. V. = 60 % 

B. V. + T. V. = 63 % 

Elasticity ) ^S^on . . . 

1 elongation . . . 

below 10 % «* 45 % 

below 10 % = 40 % 

above'10 % = 55 % 

above 10 % = 60 % 

Tenacity . 

8.65 gm. 

9.67 gm. 

::::: 

7 gm. 

11 gm. 

6 gm. 

10 gm. 

Tenacity of thread of 0.1 mm. 


in diameter . 

contains: 19.76 fibres 

contains: 20.66 fibres 

Colour . 

tenacity = 176.84 gm. 

tenacity — 173.33 gm. 

white; very rarely, traces of 

white: traces of red 


red. 


Feel. .. 

woolly 

woolly 

Defects . 

Some ginning defects; frag¬ 

Imperfect ginning; fibres soil¬ 


ments of seeds; fibres soiled 

ed with oil; fibres brittle 

Classification .. 

Lint yield .. 

with oil. 

owing to bolls being at¬ 
tacked by anthracnose. 

Above Middling 

33.6 % i 

Below Middling 

34.4 % 


purpose. The appearance 01 the cotton gathered in 1918 is superior to 
that of the 1920 cotton. 

The aurhors advise cotton-growers to take every care to preserve their 
crop from disease and to keep this variety pure, as it will be appreciated 
on the market. 

F. C. 

1300 - Production of Oil Seeds and Vegetable Oils in Bessarabia. — 1. fieotti, m.. 
Statistics of areas sown in Roumania during the agricultural year 1920-1921, in Bu~ 
letinul Agncultuni, Vol. I, No. 1-3, pp. 151-218. Bucharest, January-February 1922. -— 
Statistics of the agricultural year 1920-21, Ibidem, Vol. II, No. 4-6, pp. 105-153. Bu¬ 
charest, April-May-June 1922. — H. The production of oil in Bessarabia in 1920, in 
C orrespondance JF conomique, Bulletin officiel de la Direction generate du Commerce, pp. 
12-13. Bucharest, June-July 1922. — III, Girgea, E., The production of oil in Bes¬ 
sarabia in 1920, in Buletinul Statistical Romdniei, Series IV, Vol. XV, No. 8, pp. 
106-107. Bucharest, 1922, 

The extent and importance of oil yielding crops in Bessarabia in the 
agricultural year 1920-1921 are shown by the figures in Table I, 
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Table I. — Area and production of oil yielding crops in Bessarabia , 

in 1920-1921. 


Crops 

A.rea 

hectares 

% 

ot total 

crops 

Production 
per hectare 
hectolitres 

Total 

production 

hectolitres 

Sunflower. 

20 806 

0.85 

11.6 

240 639 

Hemp .. 

10 704 

0.44 

5.0 

55655 

Linseed. 

2 589 

O.II 

2.0 

5229 

Rape... 

3 239 

0.13 


3773 

Poppy . 

18 

0.00 

7-7 

1 

139 

Totals . . . 

37 356 

I 

1.53 — 

— 


The growth of these crops was divided up among the various classes 
of agricultural properties in the manner indicated in Table II. 


Table II. — Distribution of the oil yielding crops according 
to the size of properties {hectares). 


Crops J 

. 1 

1 

Larsre 1 

properties 1 

Small 

properties 

Peasant 

Societies 

Sunflower. 

3 351 

ro 622 

: 6843 

Hemp. 

203 

5421 

5 080. 

Linseed. 

416 

1668 

505 

Rape. 

445 

1 966 

828 


Table II shows that the most important part of the production of oil 
seeds in Bessarabia belongs to small properties and Peasant societies (1). 

The manufacture of vegetable oils has considerable importance especi¬ 
ally in the northern part of the Province, namely in the districts of Hotin, 
Soroka, B&ltri and Orkei. 


(1} To give an idea of the development of the growth of oil-yielding crops in Bessarabia 
during the last 20 years, we take the following data from a recent publication of the Inter¬ 
national Institute of Agriculture ; Produits oUagineux et hales vegetal es, Etude statistique 
s nr leur production et leur monv&ment commercial, Rome 1921 :— the annual average area 
under linseed and hemp for the five years 1901 to 1905 was 10 170 and 5886 ha. ; in the 
following five years the respective figures were 5475 and 4592 ; in 1913, the last normal year 
before the war, the area under linseed was 8821 ha ; that under hemp was 6764 ha., and 
under rape 2585 ha. Regarding the area under sunflower, as data for 1913 are lacking, we 
give Ihe figures for 1911 :— 3421 ha in the whole Province. A comparison of these figures 
with those of 1921 shows that the growth of sunflowers has developed more than that of 
any other oil yielding crop during the last 20 years. (Ed.) 
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Table III shows, for 1920, the production of vegetable oils in Bes¬ 
sarabia, the quantity required for the consumption of the population 
and the quantity available for export. 


TabIvE III. — Production , consumption and export (in quintals) 
of vegetable oils in Bessarabia in 1920. 


1 

Oils 

Quantity 

of 

oil produced 

Quantity 
of oil required 
for the 

consumption of 
the population 

Quantity 

of 

oil available 
for 

exports 

Sunflower. . . 
linseed. . . 
Hempseed 
<*ourdseed. . . 
Colza. 



17084 

; 31 

1 5 432 

272 

: 166 

IO 921 

90 

6 603 
748 
166 

6 258 

1 

213 

16 



Totals . 

32 985 

18 538 

6 488 


Sunflower oil stands first; the centres of the growth of this crop are 
the districts of Soroka and Hotin which combined account for 13 483 qx. 

The quantities of hempseed oil, linseed oil and colza oil in excess 
of the figures for production and available for export are explained by 
the fact that stocks of the oils remained over from previous years 

Regarding the methods of oil manufacture in Bessarabia, in most 
cases they are quite primitive and by no means comply with modern 
technical requirements. Improvement in the methods of production 
of oils would increase the value of the production, which is already con¬ 
siderable, since in 1911 the total value of all oils produced in Bessarabia 
was about 33 millions of “ lei I. G. 

1301 - Growth of the Castor-oil Plant in Morocco, —ch.we.ut, c., in La Vic technique 
it industndlc, Yesr IIT, No. 36 pp. 387-391, 5 figs. Paris, Sept. 192’. 

The castor-oil plant is native and very common in the coast zone of 
Morocco, which proves that the plant can thrive in that area. 

Soils known under the names “ tell ”, remel ”, “ hamri ” and “sahel” 
are very suitable for growing the castor-oil plant, for they are rich, especi¬ 
ally the last two, in lime and phosphoric acid. 

To the f< tell " and 5 \sahel ” soils, the following mixture has been ap¬ 
plied as manure : — 


Sulphate or nitrate of ammonium.100 kg. 

Superphospha te.500 » 

Sulphate of potash. 20 » 


In the coast zone, which has an area of from 40 000 to 50 000 ha., 
the climate is very favourable for growing the castor-oil plant, for the ther- 

[ 1300 - 1301 ] 
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mometer never falls below +i°, and the heavy night dew renders irrig¬ 
ation unnecessary. In these parts the castor-oil plant lives for about 10 
years and assumes arborescent form. 

The rainy season, which lasts from November to January, in no way 
interferes with the flowering and fructification of the plant which takes 
place from May to October. 

Clearing ground costs about 600 fr. per ha., and the cost of manual 
labour for collecting the seed is not very high. The native castor-oil 
plant of Morocco belongs to the varieties Ricinus zanzibarensis and R. 
minor . These varieties produce seed in undiminished quantity for 5 to 7 
years ; the natives prefer to gather the wild product for they find it troub¬ 
lesome to cultivate a plant the seeds of which are gathered during a long 
period. 

Experimental cultivation has given excellent results, quite equal to 
those obtained in the best producing countries. 

R. zanzibarensis , on sahel ” soil has given a yield of 10 to 20 qx. 
per ha. according to the moisture of the soil, aspect of the ground and the 
quantity of manure given. 

The oil made from these seeds is excellent; the writer consequently 
recommends the cultivation of the castor-oil plant on a large scale in the 
Protectorate of Morocco, as the oil is much in request in the French 
market. F. C. 

1302 - Growth and Preparation of the Castor-oil Plant, in Brazil. — Floriauo, a., in 

Rev sta da Sociedade Rural Brasileira , No. XXVI, additional loose sheet, p. 3. Rio de 

Janeiro, Aug. 1922. 

During the war the cultivation of the castor-oil plant developed 
enormously in the State of Sao Paulo, it then decreased in importance 
owing to the rapid fall in prices and difficulties of preparation. At present 
the export demand has again increased considerably. 

In 1920, from the port of Santos alone, 360 000 bags of castor-oil 
seed were exported and in 1921, 230 000 bags over and above the quantities 
prepared in Brazilian factories -which have considerably increased their 
machinery. The present price (first half of 1922) is 460 veis per kg. of 
unhusked seed and 500 reis for machine husked seeds, or 25 milreis per 
bag of 50 kg. The exporting firms are constantly receiving large orders 
from Europe and America. Castor-oil seed seems therefore likety to be¬ 
come an article of large export and a source of wealth for the State of Sao 
Paulo. The writer quotes the case of a planter of Quariba who obtained 
' 1500 bags of castor-oil seed from 29 ha. of land. The principal centres 
of cultivation are the district of Sorocobana and of the north-west of the 
State. Several manures containing a large proportion of castor-oil cake 
are on sale in Sao Paulo and are very suitable for manuring coffee. The 
writer recommends the extraction of the oil at the factory and the export 
of the oil, the cake from which would be a source of profit for the manu¬ 
facturers. 

F. D. 

[mi-ms] 
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1303 - Tanning Substances of Indo-China. — Heim, f. and cercexet m., in Bulletin de 

I’Agence generate des Colonies , Year XIV, No. 1617, pp. 10 7-1035, jarith'fig. ; Year XV, 

No. 169, pp. 15-27, with. fig. Melun, Dec. 1921. Jan. 1922. 

These papers deal with a preliminary series of investigations of certain 
barks sent to the General laboratory of Colonial Products by the Indo- 
China Distiller's Company. 

Gi£-Qtjang bark. — Gie-Quang is, according to Chevaeier the lo¬ 
cal name for Quercus pseudocornea A. Chev., which yields an excellent build¬ 
ing timber and is common in the Tonkin forests, and more especially in the 
South-East (Tien-Yen) ; the natives call it “ Gie-Quang in Annam and 
41 Gie-Quong ” in Tho. The bark contains 15.92 % of tannin, which is 
very easily extracted and is excellent for tanning boot leather. 

Gi6-Manoa bark. — This is from an unclassified species of Qttercus 
and was collected at Na-Sa in Tonkin. The tannin content is 10.37 % 
but there is a large percentage of non-tan nic substances among the soluble 
matter which renders this bark unsuitable for use in tanning. 

Gie-Xanh or Gie-Sanh bark. — This comes from an unclassified 
species of Quercus and was collected at Pho-Vy. It contains 7.05 % of 
tannin ; it would therefore be suitable for making extract and should be 
used mixed with, the other tans for treating sole leather. 

Soi bark. — The botanical identification of this species is difficult 
as the name Soi is applicable to oaks and is also used for some Castanopsis 
and for Sapium sehiferum (Euphorbiaceae ) but this species must be excluded 
since it is not indigenous in Tonkin and is only found near villages. An¬ 
alysis shows 12.17% of tannin almost exclusively pyrogallic; its colour¬ 
ing power is very high ; this bark would be suitable for making extracts 
and might be used if mixed with other tans for treating sole leather. 

Soi-da bark. — This comes from an unknown species of oak, but the 
same name is given to a tree of the family Styraceae, Symplocos fenuginea 
Poxb. = Symplocos javanica Kurz., common in the forests of the middle 
region. It contains,8.85 % of tannin with a large quantity of soluble 
non-tannin substances ; the tannin is almost exclusively pyrogallic. This 
bark is suitable for making extracts. In tanning it should be used mixed. 

The article is illustrated by photographs and drawings of microscopic 
preparations which show the structures of the barks examined. F. C. 

1304 - Tanning Substances of Tonkin. — Tardivot, F., in Bulletin Economic de V Indo- 

cJline, Year XXV (N. S.), No. 152, pp. 2S-34. Hanoi-Haiphoug, Jan.-Febr. 1922. 

The difficulties met with during the war, especially in 19x8, in the im¬ 
portation of tanning substances into Tonkin have led to investigation of 
means of utilising the natural resources of the country in vegetable tanning 
substances. The investigation of these substances was made by means 
of the official method of powdered hide with chrome, the only method al¬ 
lowed by the International Association of Chemists of leather industries; 
in addition, some tanning tests were also made to ascertain any modifica¬ 
tions of colour or quality caused by these tanning substances. 

Mangrove barks. — These have been supplied by Prof. Chbvauer, 
Director of the Indo-China Scientific Institute, under the generic name 

£l$ft&-1304] 
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of Indo-China mangroves. But these barks, although they contain large 
percentages of tannins and similar substances, cannot be utilised because 
of their colour and the defects which they cause in the leather. 

Dang (Rhizophora mucronata Dink) ; tanning substances 15.33 %. 

Diroe hong (Bruguiera gymnorhiza Dour.) ; tanning substances 15.64 %. 
Dir6e trang (B. gymnorhiza Dour, var.) ; tanning substances 20.24 %. 
Chang vet ( Kandelia rheedii W. and A.) ; tanning substances 21.83 %. 
Dong dinh (?) ; tanning substances 28.78 %. 

Gi£ barks. — The natives call the Cupuliferae by the name gie, 
especially those belonging to the genera Quercus and Castanopsis . 

Three samples from the Province of Thai-Nguy&n yielded 9.67% 

— 5.50 % — 6.50 % of tannins respectively. 

Three samples from the Phuto district yielded : — Gie-trang 4.28 % 

— Gie tia 3.36 % — 'Gie chang 4.72 % of tannins. 

Three samples from the Bac-giang district yielded:— Soi ( Quercus 
sp.) 7.36 % — Soi cau ( Castanopsis sp.) 8.24 % — Soi phang ( Quercus 
sp.) 9.04 % of tannins. 

Miscellaneous barks : — 


Nghien ( Nephelium sp. ?). 

■ ■ • 1.73 % 

of tannins 

Vai ( Nephelium Lit chi Camb.) . . . 

... 4.2 

» » 

Quercus sp. ?. 

. . . 6.8 

» » 

Ceo [Envelhai dtia) . 

7.6 

» » 

Mirong ( Cassia ?). 

. . . 11.4 

» » 


Flowers and fruit of Cay bang (Terminalia Catappa D.). — Con¬ 
tain a fairly large percentage of tanning substances : — 


Dry leaves . 8.94 % 

Dry fruit. 9% 


but tanning tests have not given satisfactory results. 

Woods : — 

Soi phang ( Quercus ) .1.3 % of tannins 

Lim {Ei ythrosphlaeum Fordii Oliv.) . . . 5.S8 » » 

Idem .4.40 » » 

The leaves of Cay voi (Eugenia operculata Roxb.) are not utilisable for 
tanning, 

Cupules of the acorns of Ma-li-Chou (Quercus sp.). — These come 
from Yunnan and are similar to cupules of the Valonia oak ; they contain 
20 % of tannins. 

The writer concludes that it would be inexpedient, under present 
conditions, to exploit Indo-China resources of crude tanning substances 
unless very large plantations of mangroves are made and he raises the 
question whether in the future tanning will be done with vegetable tans, 
with synthetic tannin or with mineral salts. 

F. C. 
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1305 - Cultivation of the Soil in Rubber Plantations. — Maas j. g. i. a. and rut. 

Rutgers, A. A., Medeclingen van het Algemeen Proes!station der A. V.R, 0. S ., 

Rubbersene, No. 36, Year VI, No. 7, PP 2-14. Buitenzorg, July 1922. 

One of the writers, Maas, explains some theories relating to the effects 
of tillage on the soil ; these theories tend to prove the superiority of green 
manure to weeding. He then gives the results of some experiments made 
on 12 plots of land 1.6 ha. in area, planted with j Hevea, situated in the State 
of Tandjong Merah ; these results are summarised in the following Table. 


Period 

Difference between the average yield of untilled 
land and land manured with gieen manure. 

Before weeding 

(1st Dec. 1916 - 1st Feb. 1917) 

0.0% ± 2.25 

First period after weeding 

+ I-° % ± 3-2 

list May 1918 - istNov. 1918) 

Second period after weeding 

+ 5 -° % ± 3 - 6 

(10 July-25 Oct. 19-9) 

Third period after weeding 
(1st Apr. 1921 - 1st Apr. 1922) 

— 9 (approximate calculation) 


These experiments prove that weeding does not have any beneficial 
effect. 

Rutgers next gives the results obtained in two estates in which 
weeding began to be done in 1917, and which gave an increased yield of over 
roo % ; this led to the system being introduced into several other estates. 
A critical examination of the monthly production in the first two estates, 
compared with that of three neighbouring estates, showed that the increas¬ 
ed production took place not only in the two estates in which weeding 
had been usually done but also in the three others in which the ground 
remained constantly under weeds. Moreover, in the same estate, there 
had been a parallel increase in sections in which weeding was finished in 
August and in those where it was commenced in August. 

In conclusion, there is nothing to show that the increased yield was 
due to weeding. _ A. d. B. 

1306 ~ The Root System of Hevea in various Soils. — Grantham, j. and bishop, 

O. G., in Arch let voor de Rubbercultuur %n Nederlandsch-1ndie, Year VI, No. 7, 

pp. 231-247, 16 figs. Buitenzorg, July 1922. 

The writers have examined the development of the root system of 
Hevea in various soils and have arrived at the following conclusions 

1) The root system of Hevea varies very much according to different 
soils. The height of the water table is the main factor of the limitation 
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of development of the roots. Mechanical resistance is a limiting factor 
in compact soils. 

2) There is a general correlation between above-ground and under¬ 
ground development. Trees planted in sandy soil, with an extensive 
root system and poor development above-ground, are exceptions. 

3) There is no correlation between good individual development 
of the roots and high production on the best types of soil, but only a cer¬ 
tain relation on the poorest soils. The best soils, with the most extensive 
root system, give the best yield. 

4) The typical appearance of the root system becomes apparent 
in youth (3 to 3 % years), but is less marked later. Differences in 
root systems in different soils at that age are greater than those in the 
foliage of the different trees. 

5) As the lowering cf the water table is of great importance it is 
very desirable to carry this out whenever practicable. 

6) Although the breaking up of compact soils by means of explo¬ 
sives causes the mechanical resistance to decrease and may lead to the 
assumption that it is advantageous, experiments made gave negative 
results. 

7) Soil improvements while the plants are young is recommended. 

8) Root interference should be considered in connection with 
the question of thinning. In the case of the greatest root development 
observed the "roots of a tree were interlaced with those of 58 other trees. 

9) The root development just mentioned shows the possibility 
of a tree with diseased roots infecting a large number of other trees. 

F. C. 

1307 - Practical Examination of the Bark of Hevea and its Importance in Tapping, — 

Vitel, G., in Bulletin de VAssociation des Plantews de caoutchouc et autfes produits 
coloniaux , Vol. IX, No. 6 and 7 , pp. 119-122. Antwerp, June-July 1922. 

When in 1918 Dr. Bobilior drew the attention of planters to the 
possibility of distinguishing good and bad rubber yielding trees by a 
simple examination of the structure of the bark, attempts were made to 
apply this method practically, but most of those interested continued 
to adhere to the old method by testing the latex produced by each tree. 

Nevertheless the selection of good rubber producing' trees is very 
important in young plantations in which thinnings have to be made ; 
it is a mistake to go by the standard of the most vigorous tree, for it is 
not always the most vigorous tree which produces most rubber. On the 
other hand the standard of yield for the selection of trees to be left cannot 
be applied to very young plantations. 

In such a case simple examination of the bark may give useful re¬ 
sults, for it is known that there is a close connection between production 
and the number of layers of laticiferous vessels. 

In using this method the following procedure should be adopted : — 
the trees in the plantation to be examined are serially numbered ; a gang 
of three coolies then removes samples of the bark at a height of 50 cm, 

[ 1306 - 130 *] 
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from the ground working as follows : — the first coolie measures the girth 
of the tree at the given height and removes two small round pieces of 
bark about 7 mm. in diameter from the two opposite sides of the tree, 
with a special knife. The second coolie writes the serial numbers of the 
plantation and of the tree and its girth on a small paper label. The third 
coolie takes the bark samples and the label and wraps them up in a coffee 
or Hevea leaf which he ties with banana fibre thus making a small packet. 

Working in this manner a gang of three coolies can collect samples 
from 400 trees in a day. During the two following days two other men 
examine the laticiferous vessels using the following articles for that pur¬ 
pose : — 

1) One hundred numbered glassplates, size xo cm. x 3 cm. 

2) A very sharp pruning knife. 

3) A magnifying glass (magnifying 10 to 12 times). 

4) Strips of paper on which to paste about ten labels. 

5) Strong nitric acid saturated with chlorate of potassium. 

6) Tincture of iodine. 

The procedure is as follows : — each coolie takes a glass plate noting 
its number on a strip of paper ; he opens a packet containing bark (which 
should be from the previous day's collection) ; he cuts a thin horizontal 
section of the bark, 1 mm. thick ; he moistens the sections with a drop 
of nitric acid containing chlorate of potassium which makes them trans¬ 
parent .and makes other sections of the same bark placing them on the 
same glass plate. 

These sections are treated with tincture of iodine which stains the la¬ 
ticiferous vessels dark brown ; one of the men can thus count them with 
the help of the magnifying glass while the other enters the number on the 
label corresponding with the glass plate. 

The writer thinks that, in the case of trees 3-5 years old, it is bettei 
to count all the laticiferous vessels visible without differentiating between 
those of the internal and external layers. This work should be checked 
occasionally by a European to see that it is correctly done. 

With this system, the trees can be divided into 3 classes those 
which have more than 6 layers of laticiferous vessels, marked with a green 
ring ; those which have 6 layers, marked with a yellow ring and those which 
have less than 6 layers, marked with a red ring. Trees with diameters 
over 40 cm. at 50 cm. from the ground are tapped and three men with 
buckets of the same colour as the rings which distinguish each class of 
tree look after the collection of the latex. A quantitative determination 
of the rubber contained in equal quantities of latex taken from the three 
classes of trees is then made daily. Tapping is continued for several 
weeks so as to obtain a proper average. 

It appears from tests made by the writer according to this method 
that the trees richest in laticiferous vessels (that is to say those marked 
with green rings) were the best rubber producers: their yield was almost 
double that of the trees marked with red rings. 

As trees poor in laticiferous vessels should be eliminated after a 
[IMt] 
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longer or shorter period, it would be well to tap them as low as possible 
to get from them the maximum yield of rubber. 

As the trees in a plantation grow and become full sized, the necessity 
for thinning becomes apparent and the trees which are poorest in latici- 
ferous vessels should be felled first. 

In the absence of a better method, the writer, from his experiments, 
considers that the examination of the bark is a satisfactory way to distin¬ 
guish good producers from moderate or bad ones and to make scientific 
thinnings in rubber plantations. 

F. C. 


1308 - Individual Variations in the Starch Content of the Bark of Hevea bras* - 
liensis . — Schweizer, J., in Archief voor de Rubbercultmir in Nederiandsch-Indie , 
Year VI, No. 6, pp. 209-219. Buitenzorg, June 1922. 

The writer for two years investigated the variations in the starch 
content of Hevea bark, during the winter period. The results varied in 
different trees. Contrary to the known phenomena for trees of the tem¬ 
perate zone, in which the starch, after wintering, is utilised first of all 
by the branches and moves gradually towards the trunk, the writer 
distinguished three different cases in the matter of the utilisation of the 
starch in Hevea bark. 

1) There are trees which dissolve first of all the starch contained 
in the bark of the upper roots while they form their leaves and which do 
not utilise until later the starch in the upper parts of the trunk. 

2) The movement of the starch may take place simultaneously 
in the bark of the roots and that of the trunk. 

3) The dissolution of the starch commences first of all in the 
branches and in the bark of the upper part of the trunk and continues 
downwards towards the roots. 

The writer cannot be certain which of them is the normal case. Very 
probably the case in which the dissolution of the starch commences near 
the top of the trunk is more frequent than the others. 

* Individual variations in the starch content of Hevea appear in the 
renewal of the bark and in the incision. If a tree is tapped in such a way 
that the draining of the latex is prevented there is only a consumption 
of bark. In certain cases the disappearance of the starch may take place 
over a large surface ; in other cases the starch remains intact. Trees 
in which tapping is normal show similar differences. Trees which produce 
most, consume less starch. This is not in agreement with the general 
opinion, held among others by Bobieioeb, namely that there is a direct 
connection between the dissolution of starch in intensive tapping and the 
formation of rubber. In researches relating to this* point the influence 
of renewal of the bark should be taken into consideration. Other fac¬ 
tors, for example the stimulus of the wound, have a certain influence 
on the dissolution of the starch. 

F. C. 

[1307-1308} 
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1309 - On the Presence of Quebrachite and Sugar in the Latex of Hevea, aceord- 
• ing to different Circumstances. — Spoon, W., in Archie! vonr de Rubbercultuur in 
Nederlmdsch-Indie, Year VI, No. 7, PP- 269-287. Buiteuzorg, July 1922. 

Substances having rotatory power and a sugary taste have been found 
in Hevea latex. The principal substance is a mono-methylinosite and 

Composition of latex at various times of the year. 


BCD 

“XT/ - ' 



A = yield of rubber per tree per day; B = ash in dfy matter; C = quebrachite 
in the serum. 

1 to 14, see periods in Table I, p. 1507. 


the others belong to the sugars. Data regarding these substances were 
often rather vague : the methods of determination and the calculation of 
their percentages were not always described very clearly. Some data re¬ 
garding quebrachite were furnished by Pickles and Whitfield who 
found 0,46 %, while Gorter estimated the percentage at 1.45 %. 











ari/e I. — Results obtained at the Experimental Gardens at Buitenzorg by tapping daily 
a certain number of Hevea trees on % of their girth. f 
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Campbeee, who found that natural coagulation of latex depends on 
an enzyme, remarks that several enzymes are compounds of protein 
and carbohydrates and that in this case it is possible that the mono- 
methylinosite may form the greater part of the enzyme in Hevea latex. 

On account of the different methods employed, it is difficult to find 
in the literature on the subject the exact figure for the quantity of sugar. 

Parkin who said that this sugar appeared in every respect similar 
to saccharose, estimates the quantity at 0.3-0.7 %. 

Beadee and Stevens found 0.34 % and 0.79 % of sugar (calculated 
in the rubber as glucose) in two samples of Hevea latex. GorTER gives 
0.25 % as the figure for the sugar ; Groenewege was able to make sure 
of the presence of fermentable sugar in the latex. He calculated a glucose 
content of 0.9 gm. per litre of serum. 

The writer in making experiments regarding the quantities of que- 
brachite and sugar present in Hevea latex was mainly concerned about 
finding a good method of determination, as methods previously described 
in the literature on the subject were wanting in precision. The ordinary 
method for the estimation of sugars by reduction of Fehling’s solution could 
not give exact results in this case for the reaction was complicated by the 
presence of other constituents of the latex (probably proteins). Another 
well known method for the estimation of sugar is the determination of the 
rotatory power. 

There are three distinct groups of substances in the latex which deflect 
rays of polarized light, namely quebrachite, glucose and protein. VERNET 
thinks that the polarimeter cannot be used on account of the proteins ; 
they must therefore be first eliminated. The specific rotatory power 
of quebrachite is known ; the identity of the sugar has not been recognised 
properly, so that the figure indicating its specific rotatory power cannot 
be obtained ; the same is true for the proteins. Apparently therefore 
there are sufficient reasons for supposing that there is saccharose, the 
specifie rotatory power of which is known, in the latex ; on this hypothesis 
the use of the polarimeter becomes possible. The writer describes the 
method which he used for the investigation and estimation of these sub¬ 
stances in the latex and he explains the formulae which he used for deter¬ 
mining the specific rotatory power. His results are given in Tables I 
and II. 

The daily quantity of latex per tree is almost constant from May 
to November, but the quantity of rubber is very irregular. Towards the 
end of the experiments, mineral substances tended to increase, while there 
was a marked decrease in quebrachite. 

The greatest differences were found in January and February 1920, 
when the seed was falling. 

Other experiments were made with another group of trees divided 
into 2 lots which were first tapped simultaneously (see Table II) ; then 
lot A was tapped daily by a % circumference incision (see Table III), 
while lot B was tapped every other day (see Table IV). 

In group B of trees first tapped daily as control trees and afterwards 
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Table II. — Groups of trees A + B. 


Period 

Cubic cm. 
of latex per tree 
per clay 

Percentage 
of rubber 
in the latex 

Grammes 
of rubber 
per tree per day 

Serum + acetic acid 

a 

p 

T 

y-a 

Quebra- 

chite 

% 

Sugar 

% 

6/4/20-19/4 . . 

x 5 

48.9 

7-5 

I°20' 

2°20' 



I.30 

0.55 

12/4 

-17/4 .. 

35 

4 U 7 

x 4-7 

i° 45 ' 

2°2 7' 

2 ° 5 ' 

20' 

I.42 

0.38 

19/4 

-24/4 . . 

42 

3^.2 

15.1 

i° 54 ' 

2°lo' 

2 6 20' , 

26' 

I.30 

1 O.15 

26/4 

- l /5 • • 

42 

31.8 

x 3*4 

2 ° 5 7 

2°23' 

2°2l' 

16' 

M 3 

0.16 

3/5 

- 8/5 .. 

39 

29.1 

11.4 

2°6' 

2°22' 

2°3o' 

24' 

i -43 

0.15 

10/5 

-13/5/20 . 

40 

29.0 

11.4 

— 

— 

— 


— 



Table III. — Trees of group B, tapped daily. 



II 

Percentage of rubber 
in the latex 

Grammes of rubber 
per tree per day 




Serum 

-J- acetic acid 




Period 

Cubic cm. of 
per tree per 

Dry matter 

■s 

< 

% of Ash 
m the 
clay matter 

a 

P 

r 

r*« 

Quebrachite 

% 

Sugar % 

14/5/20-22/5 . . 

32 

29.0 

9.4 

3.96 

0.65 

16.4 

1 2°26 / 

2 ° 49 / 

2042' 


X.69 

0.21 

24/5 -29/5 ■ • 

2Q 

28.7 

8.4 

4- x 5 

0.66 

15-9 

2040' 

2 ° 59 / 

2 ° 44 / 

4 

I.80 

0.17 

31/3 - 5/6 • . 

28 

28.5 

8.0 

4.09 

0.67 

16.4 

2° 3 l' 

2 ° 45 ' 

2 ° 39 ' 

S ' 

I.67 

O.13 

7/6 —12/6 . , 

23 

28.5 

6.6 

4.09 

0.68 

16.6 

2°28' 

2° 4 8 / 

2°32 / 

H ' 

I.69 

0.18 

14/6 -19/6 . . 

22 

29.5 

6.5 

4,16 

i 0.69 

16.6 

i 2°27' 

2 ° 4 9 / 

. 2 ° 35 / 

8 ' 

I.69 

0.20 

21/6 -26/6 . . 

23 

31.6 ! 7*3 

4.18 

0.65 1 15.6 

! 2 ° 6 ' j 

2 ° 35 / 

2°I9' 

13 ' 

x -53 

0.26 

2S/6 — 1/7/20. 

23 

31.6 

7.2 

4.08 

0.67 

16.4 

2°5' j 

! 

2 ° 2 y / 

2°22 / j 

1/ 

1.47 

0.20 


Table IV. — Trees of group B. 


Period 

a-gj 

8 § 
*« 
r 3& 

Percentage of rubber 
in the latex 

Grammes of rubber 
per tree per day 

Serum 4- acetic acid 

Dry matter 

Ash 

% of Ash 
iu the 
dry matter 

a 

: 

P 

r 

Y-a 

Quebiaehite 

% 

Sugar % 








Tapped daily 





14/5/20-22/5. . 

5i| 

26.8 

13.7! 

3-79 

10.65 

1 17.2 

1 2015' 

2°28' 

2°35' 

| 20 / 

i.5° 

0.12 

24/5 

-29/5 • • 

45 ! 

26,5 

11.9) 

3-92 

i 0.68 ! 17.3 

j 2°20 / 

2,36' 

2°29' 

; 9' 

1.57 

0.15 

31/5 

- 5/6 . . 

| 40 | 26.7 j 

I0.7{ 

3.94 

! 0.69 

1 17-5 

| 2°I2 / 

2°35' 

2°l8' 

1 & 

1.54 

0.21 







Tapped every other day 




7/6 

—12/6 . . 

35 

28.2 

9.9 

4.00 

0.68 

17.0 

| 2014' 

2°34 A 

j 2°20 / 

6' 

I r -54 

0.18 

14/6 


37 

30.3 

II.I 

4.12 

0.69 

16.7 

; 2°2 / 

2°36' 

! 2 0 IO' 

8 ' 

| M3 

0.31 

2l/6 

-25/6.. 

33 

32.5 

IO.7 

4.16 

0.68 

16.4 

1 l° 5 o' 

2°2 4 ' 1 

2°5' 

x 5 a 

j 1.40 

0.31 

28/6 

- V7/20. 

34 

34-° 

11.6 

1 

4.16 

0.69 

16.6 

i° 4 o' 

2°26' 

1 2°l' 

21' 

l. 4 ° 

O.42 
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every other day, an increased rubber content was noticed, corresponding 
with an increase of sugar, while the content of mineral substances de¬ 
creased. The yield of latex decreased by 40 % per tree during the first 
month following the change in the method of tapping. Other experi¬ 
ments have shown that production increased gradually in the following 
months. However the experiment was too short to allow of new and de¬ 
finite conclusions being drawn. F. C. 

1310 - A Note on the Sugar in Hevea Latex. — Van Dillen, L. R., in Arch-id poor da 
RubberciUtuur in Nederlanchch-Indie, pp. 263-268. Buitenzorg, July 1923. 

A few writers have given figures regarding, the quantity of sugar 
found in Hevea latex, but very little is known regarding its determination. 
This sugar has never been identified. 

The writer made an investigation of the dialysed part of latex ; it 
was only after inversion that he was able to determine the sugars by their 
reducing action on Fehling’s solution. 

The inverted dialysed portion was treated with sulphite of phenyl- 
hydrazine ; it was thus possible to isolate the glucosazone and the galac- 
tosazone. 

Tatex perhaps contains some etherosaccharides, which give as de¬ 
composition products either glucose or fructose, or both sugars simul¬ 
taneously, and galactose. 

The writer does not consider it likely that saccharose is found in latex. 

F. C. 


SUCAR CROPS 1311 - Palm Sugar in Cambodia. — Cardot, J., ill Reims d'Hidoire NatwelU appliques > 
1st part, Vol. Ill,'No. 6, pp. 182-186. Paris, June 1922. 

In Cambodia, in addition to the manufacture of cane sugar, an industry 
which is very extensive in the countries of the Indo-Chinese Union, there 
is a small local industry which makes use of the sap of a palm {Borass us 
flabdlifonnis) which is widely disseminated in the district. This palm 
may attain a height of over 20 m. and has a crown of leaves in the foini of 
a fan, to which it owes its specific name : this palm is dioecious, and if 
an incision be made at the right time in the staminiferous and especially, 
in the pistiliferous inflorescences, it yields a sweet sap which is collected in 
special bamboo receptacles from 10 to 15 cm. in diameter and from 25 
to 30 cm. long; these receptacles are called “ ampong ” and are changed 
twice a day, care being taken to revive the incision. Generally, two in¬ 
florescences only are treated at the same time on each tree, all the flowers 
being first nipped off by means of wooden pincers. The harvest begins 
in November or December and continues till April or May, Gassier 
estimates the average daily yield of each tree at 3 litres during the first 
3 months, and half this quantity during the following 3, bringing the total 
p/oduction to about 40 000 litres. CrevosT and Uemarie consider that 6 
to 7 litres of liquid are required to produce 1 kg. of sugar; each tree there¬ 
fore would yield about 60 kg. of sugar. But the production of the differ¬ 
ent trees varies greatly, and it often happens that, for some unknown 

£1309-1311] 



SUGAR CROPS — NARCOTIC PLANTS 


I5II 


reason, some trees produce scarcely any sugar, and these are then aban¬ 
doned after a 3-years trial. 

The task of collecting is very dangerous, because the men have to 
climb to a great height on ver}' light ladders made of bamboo stems. 

The Borassiis is of very slow growth : the tree cannot be utilised until 
after 20 or 30 years and its productive period lasts about 20 years. 

The sweet liquid may be drunk when fresh, but it soon becomes acid ; 
by fermentation and the addition of pepper, cardamom and ginger, a 
palm wine is made which is much appreciated by the natives. 

The sugar is manufactured b}* first placing in the “ ampong ” a piece 
of Pepel or Doeum pepel (Shorea cochinchinetisis ), a tree of the Diptero- 
carp family, which is said to prevent or delay fermentation. The liquid 
is then filtered, boiled in an earthenware pot and reduced to half its volume ; 
the semi-liquid substance thus obtained is poured into moulds formed of 
strips of Borasstis leaves idled into a circle and arranged on a board. After 
some time, the cakes become completely solidified and are of various sizes; 
they weigh from 23 to 200 gm. each. In March towards the end of the 
season, the crystallisable sugar forms almost immediately into glucose, 
and then molasses only can be obtained, which is sold in earthenware 
jars. The molasses is* in strong request by the Chinese distillers, who make 
a kind of alcohol from it which they mix with arrack. 

An analysis of the sugar made by Bertrand gave the following results : 


Water (moisture). 2.6% 

Saccharose (ordinary crystallized sugar; . . 89.2 

Inverted sugar. 4.2 

Various organic matters. 2.3 

. 1.6 


Distilling tests have given 51 litres of alcohol per 100 kg. of sugar. 

Considerable quantities of this sugar are produced because, over and 
above that required for local consumption, a certain quantity remains for 
exportation. The Commercial Agricultural Departments of Cambodia 
have recently reported to the Economic Agency of Indo-China that there 
is an annual available quantity of 10,000 qx. of sngar loaves and 12 000- 
15 000 qx. of molasses. 

The sugar is excellent, of an agreeable flavour and may be employed 
in making confectionery. F. C. 

1312 - The Cultivation of Tobacco in the Crimea. — Economcc^kaia Sim, no. 225. 

Moscow, 1922. 

According to investigations made, thanks to the initiative of the to¬ 
bacco vSyndicate, on 500 farms where tobacco is grown in the Crimea, the 
situation of the growth of that plant in that area is shewn in the annexed 
table (p. 1512) 

In the last few years tobacco plantations have been given up in 
favour of cereals, or converted to grass or left entirely uncultivated. Live 
and dead stock are very much reduced. On 50 % of the properties which 
were inspected no greenhouses, glass or frames exist; in 40 % they are in an 
abandoned condition ; only 10 % have maintained their greenhouses. I. G. 
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NARCOTIC PLANTS — HORTICULTURE 


Years 

Number 
of plantations 

&rea 

in deciatin&s 

Yield 
in pouds 

1911 

7200 

3400 

260000 

1914 

5200 

2800 

220000 

1917 

5600 

3200 

200000 

1919 

4OOO 

2100 

120000 

1920 

3200 

1500 

150000 

1921 

— 

530 

10000 

1922 

—• 

200 



i deciatine = 1.0925 ha. — 1 fioud = 16.38 kg. 


1313 - Nicotine Content of South African Tobacco. — Juritz Chas. F. (Chief Division 
of Chemistry), in The South African Journal of Industry, Vol. V, No. 8, pp. 347-366, 
bibliography of 6 publications. Pretoria, Aug. 1925. 

In consequence of a proposal to start a factory for tobacco extracts 
in the Transvaal, the writer was instructed by the Minister of Agriculture 
to make estimations as to the nicotine content of various species of South 
African tobacco ; he obtained the following results : — 

1) The heavy South African tobacco, grown at Barberton, Piet 
Retief and Potcbefstroom, contain in their air dried leaves, from 3 to 5 % 
of nicotine. 

2) The nicotine content of the leaves of light tobaccos does not 
generally exceed 2 % and often does not even reach r %. 

3) The leaves of the common wild tobacco (Nicotiana glauca) 
contain, according to the few analyses made, decidedly less than 1 % 
of nicotine. 

4) Nicotiana rustica gives the best results ; its leaves contain 6 
to 8 %, or even more, nicotine ; this alkaloid is more abundant in the 
leaves, but all parts of the plant, stalks, dowers and roots, also contain it. 

If it’ is permissible to draw any general conclusions from a single 
series of experiments, it appears that in young transplants the leaves 
contain a small percentage of nicotine, generally less than 1 % ; this per¬ 
centage increases rapidly up to 2 % six weeks after transplanting ; it 
approaches 3 % two months later and reaches 6-8 % when the plant is 
fully mature. A. de B. 

horticulture 1314 - Notes on the Cultivation of the Pineapple (1). — Korr, a., in Revue de Bota - 
nique appliquee et Agriculture coloniale, 2nd Year, No. 13, pp. 483-509. Paris, Sept. 1922. 

A general article on our present knowledge of Ananassa saliva T., 
in which the writer has considered the different works published on the 
■ " - subject for the last twenty years. 


(1) See also: — R, March 1911, No. 849; R. April 1913, No. 440 ; R. Aug. 1914, 
No. 798 ;R. Oct. 1914, No, 967; R. Jan, 1917, Nos. 106 and 114 ; R. June 1917, No. 607; 
R. Dec. 1917, No. 1239; R. Peb. 1918, No. 243; R, Sept. 1918, No, 995; R . Oct. 1918, 
No, 1125; R. Nov.-Dec. 1920, No. 1119; R. July 1922, No, 790. (Ed.) 
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That cultivation has considerable interest, fasr it extends to nearly 
all tropical countries. 

The principal varieties relating to each country are enumerated and 
described. The writer examines particularly the natural conditions re¬ 
quired for the growth of pineapples and especially the question of manures, 
a question on which different writers do not agree, particularly as regards 
the season and the relative importance of various phosphate manures. 

Systems of planting, reproduction and cultural operations form the 
subject of a long careful examination. Methods of despatch, packing, and 
preserving are passed in review in the various countries. 

The pineapple as a source of fibre is also noted ; on this subject cul¬ 
tural peculiarities relating to pineapples grown for fibre are mentioned, 
particularly as regards the spacing, which should be closer than in the case 
of pineapples grown for fruit. 

The most important chapter is that which deals with pests and di¬ 
seases of the pineapple. 

Physiological diseases. — These are no doubt due to the physio¬ 
logical conditions of the soil. “ Spike "or “ Long leaf" is a deformation 
of the leaves. Plants affected seldom produce fruit. This disease is 
attributed to the chemical composition of the soil. Writers are not agreed 
as to the cause. It is thought that the diseases is hereditary ; 80 % of 
the plants produced by diseased pineapples are affected by “ Spike 
It is recommended to destroy the diseased plants or not to use plants 
raised from them for planting. “ Tangelroot " or entanglement of the 
roots is without doubt due to the physical condition of the soil 

“ Chlorosis " shows itself by a discolouration and by the vegetative 
system turning more or less yellow. Spots first appear on the leaves. 
This is due to disappearance of the chlorophyll. This disease is prevalent 
in badly drained over-calcareous soils. The iron content of the plant 
becomes greatly reduced; consequently, washing the leaves with sulphate 
of iron is recommended. It has been noticed that, of calcic compounds, 
only carbonate of lime is injurious ; a large amount of organic matter 
removes this effect, also a strong alkalinity of the soil (carbonate of soda). 
By growing in the shade, the destruction of the chlorophyl is delayed, 
which mitigates the disease. It should be noted that chlorosis may ap¬ 
pear as a consequence of bacterial disease. 

Fungoid diseases. — These are the following:— “Blight" or 
“ wilt ” (wilting), caused by a Fusarmm. It is controlled by pulling up 
the affected plants ; before replanting care is taken to disinfect the soil 
with quick-lime or sulphate of copper. 

“ Black heart " or “ bitter heart ” ; the fruit becomes watery ; the 
causes of this disease are obscure and no effective remedies axe known. 

“ Leaf Spot " or brown spots on the leaves ; this disease seems to be 
connected with weather conditions. 

“ Core-root " or decay of the e3 7 es of the fruit ; it is thought that this 
disease is due to Monilia Candida. 

* • Among fungi attacking the fruit may be mentioned:— Chalara 
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paradoxa (Thielaviopsis paradoxa) which affects the colour and texture 
of the fruit. 

Injurious Insects. — Most of them are Hemipterse, Diaspidse or 
Coccidse: — Diaspis bromelice (Hawai), Aspiodotus bromelice (Azores or 
Canaries), Dactylopius or Pseudococcus bromelice (America, Hawai, South 
Africa, Uganda), D. longispina (New Guinea, Queensland), D. or P. citri . 

Pseudococcus bromelice has parasites Diadiplosis pseudococci Felt., 
Blephyrus tachygalia Brues., Coccidiotrophus socialus Schwatz and Baker, 
Euna-usibius wheeleri S. and B., Pinnaspis buxi and Chrysomphalus 
bifrons attack Bromelia Pinguin at Porto Rico. Solenopsis geminata 
has also been found. In Northern Australia white ants are very injurious 
to pineapples. 

Among the Coleopterse are mentioned Metamasius ritchici , M. sericeus 
and Cholus wattsii . Among Hymenopterse, the larvae of Hypolycaena 
philippus attacks the fruit. 

Thrips and Mites, as well as Stigmaeus floridanus , also attack pine- 
apples. 

Lastly it should be noted that porcupines are particularly fond 
of pine apples. P. C. 


1315 - Cherry Growing in Wisconsin, U. S. — Roberts R. H., in Agricultural Expe¬ 
riment Station of the University} of Wisconsin, Bulletin 344, 30 pp., 29 fig, Madison, 

June 1922. 

The Bulletin reviewed gives arboriculturists rules based largely on 
results of scientific research. 

Growth. — The growth of the tree and the crop being two correlated 
facts, cultural methods should be based on the development of the tree 
which should be brought to the stage in which a large number of fruit buds 
are formed. To obtain abundant crops it is generally necessary that 
most of the terminal and principal side branches should increase each year 
by 35 to 45 cm. 

Manures. — Very productive orchards are generally manured. 
Farmyard manure applied to cherry trees gives good results ; if none is 
available it may be replaced by chemical manures. 

It does not appear that phosphate or potash manures are very bene¬ 
ficial (at least in the conditions in the Sturgeon Bay district where the experi¬ 
ments were made); they are, however, often necessary for the undergrowth 
(which serves as green manure). Nitrogen in quickly assimilable form (ni¬ 
trates or sulphate of ammonia) has given very good results in several cherry 
orchards; these manures are generally given to the extent of 1.5 kg. per 
tree, two or three weeks before the trees begin to flower. Nitrogenous 
manures retard considerably the date of ripening, especially in the case 
of trees with thick foliage ; this delay is not prevented by the use of other 
fertilizers; it appears therefore to be inevitable in cherry orchards in which 
sustained heavy production is desired. 

Cultivations. — Tilling the soil should be continued even after the 
crop is picked so that the tree may not stop ripening its wood too quickly, 

[1314-1315] 



FRUIT GROWING 


1515 


for, if this process is prolonged, larger fruit and consequently a better crop 
will be obtained. In 1920, when scanty rainfall rendered cultivation more 
effective, cherry trees in orchards, which were well tilled produced, in the 
following year, fruit 18 % larger in the case of the Richmond variety and 
19.5 % larger in the case of the Montmorency variety, than fruit produced 
by cherry trees under identical conditions except that tillage had ceased 
at an early date. 

Pruning. — This is essential if manuring and tillage is to give an 
abundant crop. It is recommended that the tree should not be allowed 
to grow tall, to top it early, to arrange that the main branches are as even 
sized as possible, by pruning more drastically those which tend to become 
largest. Trees which produce badly generally remain poor yielders inde¬ 
finitely ; it is therefore well to improve them by drastic pruning. 

In 1919 an experiment was started in Door County (Wisconsin) 
to ascertain the amount of pruning which would be effective and at the 
same time would not diminish the crops of the early years. A comparison 
was made between light and heavy pruning on the two principal varieties 
grownEarly Richmond and Montmorency (eight year old trees plant¬ 
ed 6 m. apart in squares) and it was noticed that, compared with unpruned 
trees, both light annual pruning and heavy pruning followed b}~ periodical 
light trimmings, diminished, indeed, the “ fruiting area ” (number of flowre 
buds per tree), but increased the yield, for a larger percentage of the remain¬ 
ing buds produced ripe fruit. The unpruned trees in all cases suffered a 
heavy fall of immature fruit. The control trees (unpruned), the trees 
pruned heavily and those lightly pruned yelded on the average, respec¬ 
tivelyEarly Richmond 15.3 1 . — 18.7 1 . — 20.8 1 . of cherries per tree; 
Montmorency 39.7 1 . — 49.3 1 . — 42 1 . per tree. 

Individual variations. — The productiveness of trees depends on 
their growth rather than on the treatment applied to them. Cherry trees 
that produce badly remain bad producers, compared with heavy cropping 
trees whether pruned or manured or both together. Apparently, there is 
close correlation between the type of flower buds and productiveness; 
trees with a high percentage of spurs are good producers ; the varieties 
which have the best system of spurs are more productive than those whose 
system of spurs is bad, particularly in year following a cold winter. This 
was the case, for instance, with the Montmorency variety; in 1920-21 
(a year with a cold winter) there were counted1) Richmond variety , 
on 4 trees respectively 8860 — 9913 — 11 832 — 12 218 flower buds, 
percentage of flower buds borne by spurs 36.8 — 45.3 — 38.7 — 54.3 ; 
yield of cherries per tree 27 — 29 — 33 — 44 litres ; 2) Montmorency va¬ 
riety) on 4 trees respectively 10304 — ir 283 — 13303 — 15550 flower 
buds ; percentage of flower buds borne by spurs 31.2 — 38.8 — 53.8 — 
59.0 ; yield 33 — 33 — 41 — 47 litres of cherries per tree. 

Observations have shown that there is close correlation between the 
number of flower buds killed by frost in winter and the growth of the tree. 

The buds which are in the most advanced stage of development at the 
beginning of winter are more liable to be killed by frost. Generally the 
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pre-winter development of flower buds is more noticeable on trees of slower 
growth. It is therefore not good to stop the early ripening of the wood 
for though in such cases resistant branches are formed it is nevertheless 
true that this advantage is to a great extent counteracted by the fact that 
these branches bear flower buds which stand cold badly. It is therefore 
better to run the risk of the death of the young branches, much less likely^, 
in Wisconsin conditions, in the case of branches which in a good season 
have not grown longer than 60 cm. 

The flower buds borne on the spurs are more resistant to frost than 
those which are borne on the sides of long branches. During the winters 
from 1918 to 1920 frost damaged : — a) Richmond variety : — lateral 
buds 80.9 — buds on spurs 40.8 — average number of flower per bud; 
— lateral 1.76 ; on spurs 2.39 — flowers per 100 buds: — lateral 33.6, 
on spurs 141.4 — b) Montmorency variety , respectively 65.6 and 26.1 — 
1.79 and 2.24 — 61.5 and 165.4. These results explain why trees which 
have most spurs yield the best crops. 

The effect of cultural treatment on the resistance of the buds is shown 
by the average fox 1920-21 : — percentages of flower buds dead on spurs : — 
Control trees (neither pruned nor manured) 46.3 ; pruned 34.0 ; pruned and 
manured 22.4 ; this was for the Richmond variety — respectively 25.6 
—10.o —6.4 for the Montmorency variety. Trees of insufficiently vigor¬ 
ous growth had 43.5 % and 17.0 % of flower buds on spurs killed by cold 
respectively for Richmond and Montmorency varieties, against 10.4 % 
and 4.9 % for trees of very vigorous growth. 

Poulinisation ans fructification. — The Richmond and Mont¬ 
morency varieties are autogamous and are able to cross-fertilise each 
other. Insects take no part in such fertilization ; it is helped by wind ; 
the position of the flowers is such as to assure natural fertilization by 
pollen falling from the flowers higher up the tree. The fall of immature 
fruit is not due to a failure of fertilization ; all which were examined had 
been fertilised. Cultural attention affects fructification (percentage of flow¬ 
ers which develope into ripe fruit) as early as the following year, but the 
yield of a tree depends on the treatment it has received throughout its life. 
In observations made on Montmorency cherry trees brought under treat¬ 
ment in 1919 the figures were respectively for the control trees (unpruned 
and without manure), for a tree heavily pruned, for a tree moderately 
pruned, for a tree pruned and manured with nitrate of soda - in 1919 ; — 
31.3 — 48.8 — 39.7 — 49.2 cherries per 100 flowers — in 1920: — 
30.9 — 44,8 — 39.2 — 42.9 % — in 192132.4 — 43.7 — 42.6 — 
43*3 % — average:— 31.7 — 45.8 — 45.x — %. The effect of a 
treatment is specially noticeable 2 years later. F. D. 

1316 Hie Date Palm in Irak. — Dowson, V. H. W., ill Agricultural Directorate , 
Ministry of Ttitm'or, Mesopotamia , Hem. Ill, Part. I, pp. 1-75, 54 fig,, 1 map. Part. 
II, 14 synoptic plates, 3 geographical maps, 4 diagrams. Cambridge, 1921. 

The Irak date palm belongs botanically to the order Palmeae, gen. 
Phoenix sp. dactylifera L,. The Shat ATErab Arabs divide the life of this 
palm into 5 periods 
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(I) 

“ Farakh ” . 


. . . 0 - 8 yeais after the 1st app. of the bud on the mother palm 


after planting out 3 — 9 

j 

» » 

5 ) 

(2) 

“ Khita ” 

» 

»' 4 — 20 

>> 

» ) 

» 

( 3 ) 

“ Neshwa ” 

a 

» 5-30 

» 

» » 

» 

( 4 ) 

“ Rabaya ” 

» 

» 12 — 60 

» 

a a 

» 

( 5 ) 

“ Tawita ” 

)> 

» 30 — 100 

a 

■> 3 

» 


The date palm 

is mainly distributed in 

the following areas: 

Tafilet 


in Morocco, Biskra in Algeria, Jerid in Tunisia, Tezzan in Tripolitania, in 
the Middle Nile valley, in oases in Arabia (Mecca, Medina, Jouf, Hofhoof, 
Hassa, Mascat, etc.). The largest area of its distribution, however is Irak. 
The date palm has recently been introduced into Arizona, Damaraland, 
Namaqualand and Australia. 

In gardens where date palms are grown intercalary crops of other 
plants are easily arranged ; in Irak the following are mainly found: — 

A) Trees : • Juglans regia — Morns alba — Cydonia vulgaris — 
Ficus Carica — Pyrus Malus — Primus persica , P. armeniaca , P. do¬ 
mestic^, P. Cerasus — Citrus Medica sp. et var. acida et Limetta, C. 
aurantium sp. et var. Bigaradia et var. indet., C. decumana — Mangifera 
indica — Zizypkus vulgaris, Z. Spina-CJiristi — Vitis vinifera — Puni- 
cum granatum — Olea europaea — Musa paradisiaca — Opuntia Ficus-indica. 

B) Herbaceous plants : Allium Cepa — Beta vulgaris sp. et var. 
Cicla — Spinacia oleracea — Brassica oleracea — B. campesiris — Ra- 
phanus sativus — Hibiscus esculentus — Daucus Carota — Solanum Ly- 
copersicum — 5. tuberosum — S. Melongena var. esculenta — Lactuca 
sativa — Cynara Scolymus — AUimn sativum, A. porrum — Lepidium 
sativum — Portulaca sp. — Trigonella Foenum-graecum — Apium gra- 
veolens — Petroselinum sativum — Foenicnlum officinale — Mentha pipe¬ 
rita, M. viridis — Lagenaria vulgaris — Cucumis Melo, C. sativus sp. 
et var. — Citrullus vulgaris — Cucurbita Pepo sp. et var. — Vida Faba — 
Phaseolus Mungo — Vigna Catjang — Capsicum annuum — Oryza sativa — 
Triticum spp. — Hibiscus cannabinus — Gossypium spp. — Medicago 
sativa — Lawsonia inermis — Arachis hypogaea — Sesamum indicum. 

The writer investigates in turn the soil conditions, cultivations, the 
problem of irrigation, methods of fertilization, harvesting and propaga¬ 
tion. The date in ripening passess through 5 stages which the Irak 
Arabs call “ Chimiri, ” “ Khalal, ” “ Rabab-, ” “ Tamar ” ; at Aden the 
2nd and 3rd stages are called “ Karra ” and “ Batta During these 
stages the dates change in shape and colour. 

The change of colour differs according to the varieties, especially 
during the <f Khalal ” stage when the dates may be yellow, red, yellow 
with red spots, etc. Dates for export should not be picked too ripe, for 
if the journey is long, ripening is completed during transit. The varie¬ 
ties exported from Basra are especially:— “ Istaamran ", “ Halawi ”, 
f< Khadhrawi ”, “ Zahidi ” ; those exported from Northern Irak :— “ Za- 
hidi ”, Khastawi ”, “ Khadrawi. ” The export is considerable as, shown by 
Table I, which gives the value in lakhs of rupees (1 lakh of rupees is worth 
10000 pounds sterling at par) of the date export from Irak in 1919 : — 
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TabeeI. — Export of dates from Irak in 1919. 


Destination 

In boxes 

In baskets 

Total 

United Kingdom. 

III 

0 

III 

British India. 

39 

34 

73 

United States and other conntries ..... 

52 

1 2 

54 

Arabia .. 

12 

1 XI 

23 

Persia. 

1 

1 

2 

Totals . . . 

315 

48 

365 


In 1919, dates predominated in the export trade of Bassra, as shown 
by the following figures : — 


Dates.217 lakhs oj rupees 

Wheat. 27 » » » 

Wool . 15 » » » 

Hides. 7 » » » 

Horses. 2 » » # 


Total ... 368 lakhs ol rupees 


Tabee II. — Export of dates from Basra from 1910 to 1912 
and from 1917 to 1919 (in lakhs of rupees). 


Years 

Dry dates 

Fresh dates 

Total 

Remarks 

1910 . 
I 9 H * 
19 X 2 • 


48 

53 

58 

15 

16 

12 

63 ( 

69 

70 

( Figures from Con- 
l sular reports 

1917 • 


3 

70 

73 ; 

> 

I 9 l 8 • 


* 

40 

41 

219 

Customs figures 

1919 * 


2 

217 



Totals . . . 

165 

310 

535 



Average for the 6 years: «= 89. 


Table III. — Imports into India from 1910 to 1914. 


Years 

Quantity in thousands 
of tons 

Approximate value 
in lakhs of rupees 

1910-1911 . 

14 

22 

1911-1912 . 

12 

19 

1912-19x3 . 

12 

17 

1913-19x4 . *. 

IO 

19 

Averages of the 4 years . . * 

13 

id 


!***«! 
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These figures are for total imports ; imports from Irak are conse¬ 
quently included in them. 

Tabee IV. — Quantities of dates exported from Basra in 1917 
classified according to the principal varieties. 


aSyer » («Istaamran .36 576 tons 

«Hala , wi». 25900 » 

« Khadrawi».15 240 > 

« Zatiidi ». 4 0 64 v, 


Total. ... 81 T 80 » 

Their value was estimated ac 73 lakhs of rupees. Packing is done in 
bags, baskets made from palm leaves, hides, one pound cartons, 10 pound 
boxes, wooden cases containing 68 pounds net weight. 

The following portions of the tree are made use of: — the trunk of 
the date palm as timber — the pith of the growing point which is very 
nutritious — the fibre — the fronds — the mid-ribs of the fronds — their 
bases — the leaflets — the stalk of the bunches of dates. 

Diseases and pests of the date paem : — 

(A) A saprophyte, not very injurious, observed at Basra in 1920 on the 
trunk of date palms by Major C. R. Wimshurst. 

{ B ) A Tetranychus (Arachnidae) , observed in 1918 by Dr. Buxton. 

(C) Parlatoria blanchardii ( Coccidce ), common on the leaves of young palm 
and which cause serious injuries. 

( D ) An Oryctes (Coleoptera) the larvse of which attack the crown of the 
leaves. 

{E ) The larvse of a longicom beetle ( Coleoptera ) which penetrates into the 
pith. 

(F) Trunk borers of the family of tne Gelechiidce (hepidoptera) seriously 
injured date palms in Irak in 1918, 1919 and 1920 ; the inflorescences 
were attacked by the small larvse of this moth. 

This is, perhaps, the most dangerous pest of the date palm. 

At the end of the 1st part of his paper the writer collects in a short 
vocabulary the Arab words used and esxplains them. 

The 2nd part of the paper is entirely devoted to the results of an in¬ 
quiry made by the writer in 1919 on the yield of the date palm in Shat All 
Arab. The writer ha? collected in a series oi synoptic tables: — the number 
of varieties of female date palms in the district (about 50) — the distri¬ 
bution of the gardens in which date palms are exclusively grown and of 
those in which other fruit trees are also grown — data of the yield per gar¬ 
den, per variety and per tree — a list of the gardens with the numbers of 
date palms and the names of the owners — the percentage of date palms 
(78 %) and that of other fruit trees (22 %) grown in the district — the 
percentages of different varieties of date palms (“ Istaamran ” 45 %, 
" Halawi ” 32 %, " Khadhrawi ” 8 %, “ Dairi ” 4 %, “ Zahidi ” 3 %, 
other varieties 8 %). 
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The paper ends with a bibliographical index of publications relating 
to the date palm. F. C. 

1317 - The Vitieultural Wealth Of Greece. — Hassiotis, S. (Director at the Ministry 
of Agriculture), in VEconomistc d’Atlu'nes, Year II, No. 25, p. 389. Athens, 2 /i 5 
May 1922. 

Greece at present cultivates about 2 million stremmes (1 stremme = 
10 ares) of land under vines. About 1 / 3 of this area is made up of vine¬ 
yards of Old Greece. Vine growing is relatively very restricted in the new 
Provinces, except in the island of Crete. 

Moreover, phylloxera had destroyed a large part of the vines in Ma¬ 
cedonia and Thrace. Thanks to the strict measures taken in Old Greece, 
the vines there have been protected from every attack of the disease. Nur¬ 
series of American vines are prepared for replacing vines destroyed by 
phylloxera and at the same time measures for the control of the disease 
are studied. The production of must in Greece amounts to 3-6 million 
hectolitres a year, a quantity relatively small in comparison with the area 
cultivated. Intensive culture, the employment of chemical manures 
and an extension of the measures of control against various disease of the 
vine, especially mildew and oidium, would increase the yield very much. 
The vineyards of Greece fully suffice for the home consumption of wine and 
spirits and also allow of the export of fairly large quantities annually. 

In 1920, Greece exported to foreign countries: — 

Must 403 177 kg. to the value of 163 566 drachmas 

Wine 28 404 218 » » » » » 22 172 374 '> 

Brandy 736 543 » * » » » 4 532 409 '> 

Rees 736 543 » » » » » 2 273 432 » 


Total ... 39 141 181 drachmas 

These figures are certainly not remarkable for a country where the 
vine is undei the best conditions for growth. Intensive cultivation of the 
vine, its protection against diseases and insect pests and progressive de¬ 
velopment and improvement of wine making promise a bright future for 
the export trade of Greece. The State, desiring to propagate as widely 
as possible vitieultural and wine making knowledge, has established spe¬ 
cial sections at the School of Industries, at the College of Agriculture at 
Athens, which collaborates with provincial wine factories, at present few 
in number, and with a School of Arboriculture and Viticulture at Patras. 
The Roussopoulos Industrial Academy which has worked with success 
for several years also deals with the spread of vitieultural and wine 
making knowledge. 

Wine making establishments, formed by associations of vine growers, 
have recently been started in addition to to those of large companies 
established long ago. This movement will certainly have satisfactory 
results for the production and trade of vitieultural produce of Greece. 

The production of raisins is estimated to average 140 million kg., 
of which 9 /j 0 are currants and 1 / 10 sultanas*, Cretan etc. The production 
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of currants amounts on the average to 280 millions of Venetian pounds 
(r Venetian pound = kg. 0.450); it often exceeds 300 millions and some¬ 
times falls as low as 200 millions of pounds. The quantity exported 
amounts to 250-340 millions of pounds. The remainder is used in indus¬ 
try for making wine, spirits, and syrup. Currants are grown on an area 
of about 700 000 stremmes , the average yield from which is 400 pounds 
per stremme. The cost of cultivation, before the war, amounted to 50 
drachma per stremme ; reckoning interest on the average value of each 
stremme, the production of 400 pounds of currants cost So drachma 
or 200 drachma for 1000 pounds. During the years of the war the cost 
increased to five times as much, consequent on mobilization, dearness of 
sulphur, sulphate of copper, manures, wages, etc. But the price of currants 
also increased proportionally reaching 600-800 drachma per 1000 pounds 
during the last two years. In 1921, owing to the rise in foreign exchange,, 
the price has reached an average of over 1800 drachma per 1000 pounds. 

The importation of foreign currency by the sale of raisins amounted 
before the war to 80 million drachma. In 1920 and 1921 the sum imported 
rose to about 200 million drachma , and it is estimated that in 1922 the sum 
that will be imported by the export of this produce will be 450 million 
drachma. 

Raisins are grown in Greece to a great extent by the vine-growers 
themselves who employ also the members of their families on this form 
of cultivation, so that a large portion of the wages go to them. 

G. A. B. 

13x8 - Deep Ploughing of the Soil and Its Effect on Vine Chlorosis. — errichei^i, f., 
in Giorwle vimcolo . Vol. EXVII 3 , No. 33, pp. 372-374, and No. 39, pp. 383-3S5. Ca- 
sale Monferrato, September 17 and 24, 1Q22. 

After a very wet autumn and winter, serious cases of vine chlorosis 
are often observed in the spring, especially on calcareous soils. This 
is due to the water, which is almost saturated with carbon dioxide, hav¬ 
ing dissolved a large amount of calcium carbonate. Owing to the coag¬ 
ulating power of the calcium carbonate the colloidal substances ad¬ 
sorb large quantities of iron salts, and the vine is deprived of the iron it 
requires. Similar instances have already been studied by Pfeiffer 
in' the case of the nitrogen adsorbed by calcic zeolites. Not only is the 
iron thus removed, but an excess of calcium bicarbonate is formed in 
the soil which neutralises the acid sap of the roots which plays such an 
important part in plant nutrition. In addition, an alteration of the 
texture of the soil takes place in calcareous land and this prevents the 
free circulation of air. 

According to the hypothesis put forward by Goea, iron salts are 
the carriers of oxygen in the plant and thus control the respiration in¬ 
terchanges in the tissues. When iron is not absorbed chlorosis follows 
as a result of root asphyxiation. The various types of Riparia , which 
have very well developed organs of respiration and transpiration, turn 
3 T ellow sooner than other vines if grown on calcareous soils. The vol- 
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utne of oxygen given out is larger than that contained in the carbon 
dioxide absorbed ; this excess oxygen is furnished by the salts of the cell- 
sap which undergo reduction (Scheosing) ; to the same cause is probably 
to be attributed the yellow colour of the chlorophyll. If nascent hydro¬ 
gen is bubbled through a solution of chlorophyll, the green solution chan¬ 
ges colour until it becomes similar to that of the chlorophyll of chlorotic 
plants. Therefore this loss of colour is a reduction phenomenon. 

In spring, owing to the rise in temperature, the adsorbent power 
of the soil greatly decreases, thus placing the nutrient elements at the 
disposal of the plants. This occurs much less in calcareous soils than in 
others, as owing to their slight permeability to water and gases, the ground 
long remains cold and ill-ventilated ; this adds to the troubles due to 
want of iron. 

On calcareous soils, deep ploughing is most beneficial, especially 
'in preventing chlorosis. Soils that have been well-worked not only 
have the power of storing up more water than unploughed soils, but also 
encourage new reactions producing a store of heat which tends to decrease 
absorption and to promote the development of microorganisms. The 
coagulation phenomena are increased by the formation of hydrogels which 
impart a granular structure to the soil; further, the mineralisation of 
the organic matters is promoted, and the formation of organic hydro- 
sols which help in the formation of impermeable layers, is hindered. The 
author therefore advocates the frequent working of the soil at the propei 
seasons, and the application of a suitable organic fertiliser. A. de B. 


1319 - Storage Of Coniferous Tree Seed.— Tuxotson, C. R. (Forest Examiner, Forest Ser¬ 
vice, United States Department of Agriculture), in Journal of Agricultural Research, 
Vol. XXII, No. 9, pp. .<79-510, 2 fig., Washington, D. C. nov. 16, 1921. 

During the period from 1909 to 1913 the United States Forest Ser¬ 
vice was especially active in its reforestation programme, for which pur¬ 
pose large quantities of seed were needed. In the year 1910 alone 63,000 
pounds of seed were collected. A good seed crop in any region is often 
followed by one or more very poor crops. Tn consequence it is desirable 
to collect during good years sufficient seed to last several years. The 
Forest Service followed this course and was then confronted with the 
problem of the storage of the seed so that it would not deteriorate great¬ 
ly in germinative capacity and energy before it could be used. Similar 
problems had already been studied in Europe, chiefly by Ciesear 
and by Haack, but they were confined to four species only, three of which 
were European. In order to meet an immediate need for information, 
it seemed desirable to extend them in order to include those Amer¬ 
ican species most used in reforestation operations on the national 
forests. These species were western yellow pine (Pinus ponderosa Law.), 
western white pine {Pinus monticola Dougl.), white pine {Pinus strobus 
Einn.), Engelmann spruce {Picea engelmanni Bngelm.), Douglas fir {Pseu- 
dotsugae taxi folia (Eaw.) Britton), and Eodgepole pine {Pinus contorta 
Iyoud.). The study should now be continued with the more sensitive 
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coniferous seeds, the true firs, the cedars, arborvitas, redwoods, and the 
numerous species of American hardwoods of which so little is known. 

On account of the large number of variable factors involved (6 spe¬ 
cies of seed, 5 kinds of containers, 13 storage points, and 3 temperature 
conditions at each of these points), the general conclusions are by no 
means fully supported by the results in every individual test. It is 
thought, however, that the average results are a safe criterion of what 
may in general be expected from coniferous seed under storage condi¬ 
tions. 

Fresh seed, with the wings removed, of the species previously men¬ 
tioned was obtained during the autumn and winter of 1908-9 in the amounts 
and from the sources indicated below : 

Picea engelmanni, 10 pounds, San Isabel National Forest, Colorado. 

Pinus monticola, 55 pounds, Coeur d’Alene National Forest Idaho. 

Pinus contorta, 12 pounds, Deerlodge National Forest, Montana. 

Pinus ponderosa , 70 pounds, Boise National Forest, Idaho. 

Pinus sttobus, 30 pounds, New York State. 

Pseudotsuza taxi folia, 25 pounds, San Isabel National Forest, Colorado. 

Each lot of seed was divided roughly into portions of about 600 to 
800 seeds each, and these were distribuited equally among the following 
containers. 

1) Ordinary manila paper coin envelopes. 

2) Similarly envelopes soaked in melted paraffin. 

3) Cotton Cloth bags. 

4) Similar bags soaked in boiled linseed oil and dried. 

5) Glass bottles which after filling were sealed air-tight with paraffin. 

Seed of all six species stores in each of the five containers consti¬ 
tuted one test set of samples. For convenience in handling, shipping, 
and storing, each test was placed in a small wooden box lined with a wire 
mesh to prevent the access of rodents. 

It was one purpose of the study to determine whether seed dete¬ 
riorated in storage to a greater extent in one geographical region than 
in another. Thirteen places of storage, were then selected from widely 
separated parts of the United States. 

Another point on which it was hoped this study would throw some 
light was the effect of different conditions of temperature on seed in stor¬ 
age. At each of the geographical points mentioned, accordingly, the 
cooperators in the study were requested to store the seed under the fol¬ 
lowing conditions of temperature : 

1. Ordinary indoor temperature, such as an office shelf where the 
temperature would always be above the freezing point. 

2. Fluctuating temperature, as in an outbuilding or unheated 
garret where the temperature would follow rather closely, the actual out¬ 
door variations. Proximity to a stable was to be avoided. 

3. Fairly uniform low temperature, such as prevails in as unheat¬ 
ed basement or cellar. 
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The study was planned to cover a period of approximately five years. 

The seed was sent to the 13 points of storage during March, 1909. 
In January, 1910, and again in January, 1911, 1912, and 1914, three 
test sets (one stored at each of the three temperature conditions) were 
forwarded by express from each of the storage points to Washington, I). C. 
for testing. 

Tests were then carried out after the" seed has been in storage for 
one, two, three and five years. It is unlikely that seed in commercial 
quantities, would be stored for a longer time, but some of the seeds which 
had been stored in bottles were carried over for another five years and 
tested in 191:. 

The seed-testing operation was a simple but rather large undertak¬ 
ing as during each of the four years 195 germination tests were made for 
each of the six species. Two hundred seeds were used in each test. 

Ordinary green-house wooden flats were filled with fresh sand and 
the seed was scattered uniformly and covered with x / 8 to % inch of sand. 
The temperature was kept from 70° F in day time to 50° F at night. A 
careful daily record of the germination was kept, summarised by the A. 
in 9 tables giving the average germination per cent, for seed stored in 
different containers and under different temperature conditions, and 
also the average germination per cent, for all 4 years at the different ele¬ 
vations. 

The conclusions (based only on six species, and therefore not ap¬ 
plicable to all species of coniferous seed) may be stated as follows : 

1) Storage of coniferous seed in aii-tight bottles is far superior in every respect to 
storage in any other container. The aveiage germination for the 5-year period, of seed 
stored in bottles over that stored in the next best container was 22 per cent. 

2) Thoroughly air-dried coniferous seed stored in , ir-tight bottles is little, if at all. 
affected by such* differences in temperatures as exist between a location where the tem¬ 
perature follows the natural fluctuations, a location indoors where the temperature never 
falls below freezing, and a location in a ordinary cellar or basement. 

3) Coniferous seed stored in air-tight bottles is little it at all affected by the geogra¬ 
phic location of the stoiage point. 

0 The quality of coniferous seed, by which is meant its value in term' of both 
germinative energy and germinative ability, is much superior in the case ol seed stored in 
an air-tight bottle to that stored in any other receptable. This is seen even at the end of 
one year of storage. 

*0 Following the air-tight bottle,, the various containers, in the order of their me¬ 
rit, fall into the following sequence : paper bag paraffined, paper bag, cloth bag, and oiled k 
doth bag. It should be noted that an ordinary paper bag closed at the lop is superior to 
a cloth bag for seed storage. The oiled cloth bag is piactically worthless as a container. 

The use of any of the containers except the air-tight bottle, results in such rapid 
deterioration after one or two years of storage undei the temperature conditions of this ex¬ 
periment as to render the seed, particularly of Engelmann spruce, Douglas fir, and white 
pine, of very little worth. 

7 s Storage at the indoor temperature is superior to that at fluctuating or tow 
temperatures. Storage at the low temperature shows the poorest results. This low 
temperature has reference not to a low uniform temperature of freezing or less but to that 
of an ordinary cellaT or basement. The difference in germination percentage is not great 
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under these three conditions but is sufficient to make indoor storage preferable to the 
other two conditions 

8) Some geographic locations of relatively high altitude* and of low relative humidities, 
stand out as exceptionally favourable localities for seed storage, others are unfavourable 
and should be avoided where ordinaiy methods of storage are followed. No one of the 
geographic locations shows marked superiority over another when the seeds are stored in 
airtight bottles. 

9) In respect to sustained vitality, the seeds employed in this study range themselves 
in the following sequence, with the strongest first : western yellow pine, lodgepole pine, 
western white pine, white pine, Engelmann spruce, and Douglas hr. 

The striking superiority of the seeds stored in the air-tight bottles 
over those stored in any other container, is particularly true when the 
storage period extends beyond one year and is more striking in the case 
of Engelmann spruce, Douglas fir, and white pine than in that of Lodge- 
pole, western yellow, and western white pines. The seeds of the first 
three species are apparently more likely to deteriorate than those of the 
last three and after two years of storage are of little worth. 

The germination of the seed before it w 7 as put in storage was at least 
equal to that of the seed stored in bottles at the end of one year. 

At the end of five years the bottle-stored seed of all species, except 
western yellow pine, is practically equal or superior to that stored for 
only one year in cloth bags, and the bottle-stored seed of western yellow 
pine is superior to that stored for two years in any of the other contain¬ 
ers. Douglas fir, Engelmann spruce, and Lodgepole pine seed stored 
in bottles, western yellow pine in oiled cloth bags, Lodgepole pine in cloth 
and oiled cloth bags, and western white pine in paper and paraffined pa¬ 
per bags show some appreciation in quality at the end of the second year 
over that at the end of the first; there is in general a marked and fairly 
uniform deterioration of seed for a 3-vear period, after which it is less rapid. 

Various experiments with tree seed tend to prove that storage at 
a uniformly low temperature (o° to 32 0 E.) is preferable to that at higher 
temperatures. 

Ordinary basements and cellars for storing seed in unsealed contain- 
ners are to be avoided and in northern temperate climates, storage in¬ 
doors where the temperature never goes below freezing, is preferable to 
storage where the temperature follows the natural variations. 

The bottle-stored seed in this study was not affected by climatic 
conditions at the points of storage. Two of the points, Dundee and 
Waukegan, which the study indicates were very unfavourable storage 
points when ordinary methods of storage are followed, appear in the case 
of bottle-stored seed to be among the most favorable locations. 

-Some of the bottle-stored seed exposed to the air at the end of 5 years, 
and, afterwards resealed was carried over for another 5 years and tested 
in 1919, under the same conditions as in previous years. This part of 
the experiments cannot truly indicate whether seed can be successfully 
stored for 10 years without great deterioration, but does give an idea of 
the relative sustained vitality of the species concerned. 
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Kngelmann spruce, Douglas fir, and white pine failed to germinate 
while Dodgeploe pine germinated to the extent of 9 per cent., and 
completed its germination in 90 days, western yellow-pine 22 per cent, 
in 75 days, and western white pine 6.5 per cent, in 130 days. A. d. B. 

1320 - An Investigation into the Relation between Height Growth of Trees and 
Meteorological Conditions. — Kilay, W\ K. and CaNliffe, N , ill Oxford Forestry 
Memoirs, No, 1. Oxford, 1922. 

Preliminary investigation into the relation between height, growth of 
trees and meteorological conditions from data were collected in Bagley 
Wood, near Oxford. The height increments of a number of vigorous young 
trees (average heigt 2 % metres) of different species were measured twice 
a week during the growing season of 1921. Some data had also been collect¬ 
ed in 1920. These measurements were then considered in conjunction 
with different climatic factors, such as temperature, rainfall, sunshine, wind, 
etc. Special attention was paid to Sitka spruce, Corsican pine and Euro¬ 
pean larch, in each case eleven trees being kept under observation. A few 
Douglas fir, Pinus fonderosa, Abies grandis and Japanese larch were also 
measured. Beech was taken as a type of broadleaved trees. 

The conifers which were observed fell into three groups distinguished 
by the periods of growth : 

a) Corsican pine and Scots pine grow most rapidly at the end of May ; 

b) Sitka spruce, Douglas fir, and A. »randis grow most rapidly in the latter part of 
June. In both these groups growth commences at the end of April and ceased in July or 
early August; 

c) In European and Japanese larch the whole growth was from two to four weeks later 
than in the othei conifers, and growth was more regularly distributed over the whole period. 

d) Beech differs markedly from the conifers in that it grows very rapidly during 
May and only slowly during June and the early part of july. 


The following table gives the maximum daily increment and the annual 
growth of the most vigorous tree of each species observed in 1921; 

j 

j 

Maximum daily 
increment 
in mm. 

1 Annual growth 
in cm. 

Sitka spruce.-. 

22.0 

83 

A 3 

Corsican pine... 

I#arch.. 

n 0 


Thuja pUcata . 

/•o 

A 3 

-sy 

l6 

49 

66 

Douglas fir. . 

15.3 

33*5 

Beech. . . . 



The figures for Sitka spruce and beech are about normal, for Corsican 
pine and Douglas fir a little low, while for larch and Thuja plicata they are 
very low. T. plicata showed a certain amount of growth during the winter 
of 1921-2, and also a small growth of the previous year's shoot during the 
growing season of 1921. 
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The effect of the hot, dry season o£ 1921 was both to shorten the grow¬ 
ing season and to reduce the daily increments. 

With regard to the influence of climatic factors on growth, in Corsican 
pine and Sitka spruce the closest relationship observed was that between 

Growth in height of same species of forest trees. 


m.m. 



b ■ 


Explanation : 

a = daily growth; b) — annual growth. 

1 a* Sitka pine; 2 — Corsican pine; 3} = larch; 4) — Thuja plicaia; 5 = Douglas 
fit ; 6 sss beech. 

the daily height increments and maximum shade temperature. It appeared 
that temperature was more important than all other factors put together 
in determining variations in the rate of growth, hatch gave a similar result 
when the mean shade temperature did not rise above 19 0 C and the water 
supply was sufficient as in 1920, but in 1921, when the mean shade tempera- 
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ture rose above 19 0 C there was an indication that growth was de¬ 
pressed. 

The comparison- of annual height increments of Corsican pine with tem¬ 
perature showed that an increase in mean air temperature during the whole 
growing period causes a decrease in the annual growth, whereas a rise in 
the mean daily temperature causes an increase in the daily increment. 
At present no explanation of these facts can be advanced, but it is suggestive 
that annual increment was found to be inversely related to mean soil tem¬ 
perature at 6 inches below the surface for May an,d June. 

For good annual increment the rainfall of the growing period appeared 
to be more important than that of the previous winter period. G. A. B. 

1321 - Colonial Timbers and the Work of the Bordeaux Colonial Institute. — Annaks 
de VImtitut Colonial de Bordeaux, pp. 193-207. Paris-Bordeaux, July-Aug. 1922 

The object of this paper is to prove that France can satisfy her timber 
requirements, which increased very much after the war (about 8 million 
cubic m. a year), without having to depend on foreign timber, by utilis¬ 
ing the hitherto neglected forest resources of her Colonial possessions. 

As a matter of fact the forest in French Colonies cover considerable 
areas as can be seen from Table I. 


Tabee I. — Forest areas in French Colonies . 


Tunisia . . 
Algeria • . 
Morocco . . 
Ivory Coast 
Gaboon . . 
Cameroon . 
Madagascar 
Indo-Chma 
Guiana . . 


500 000 ha 
2 350 000 » 

1 500 000 » 

12 000 000 » 
30 000 000 » 
12 000 000 » 
39 000 000 » 
25 000 000 » 
5 000 000 » 


Table II gives in a rather incomplete and approximate manner the 
exports from French Colonies properly so-called. 

Detailed examination of .statistics of timber exports from certain 
French Colonies to countries to which they were consigned show that 
before the war wood was sent to France in small quantities ; a large amount 
was sent to Germany but since the war the quantity has always been small; 
for example, for the exports from the Ivory Coast from 19x6 to 1920 the 
average was 14 % to France and 86 % to foreign countries (especially the 
United States and England). 

Since 1917, the Bordeaux Colonial Institute has investigated the best 
means of utilising. Colonial timbers ; further, it encouraged botanical 
and forestry research so as to obtain still better knowledge of the species 
of trees which form the Colonial forests and which are known, thanks 
to the publications of Pierre, R. P. Keaine, Eecomte and Chevaeier 
(regarding the Ivory Coast and Gaboon), of Chevaeier (regarding Tonkin), 
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Tabee II. — Exports of wood; from French Colonies from 1911 to 1920. 


Woods 

Ivon* Coast 

Gaboon 

kg. 

Madagascar 

kg. 

Indo-China 

kg. 

Guiana 

steres 

I9II 

Common . • 
Exotic . . 

238T4188 kg 

102 240 000 

3 248 168 

I 116 773 

8 143 745 
524 943 

7 900 
20 955 

1912 

Common . • 
Exotic . . 

30489783 kg 

95 747 °oo 

3 517 739 

2 929 742 

12 008 265 
169 643 

851 

18828 

1913 

Common . . 
Exotic . . 

___ 

42 651 829 kg 

150 688 000 

1622 540 

4 S57 594 

II 700 552 
160 289 

23135 

308 835 

1914 

Common . . 
Exotic . . 

4x054563 kg 

87 457 000 

I 472 480 

I 846 833 

12 008 265 
159 643 

21135 

54 835 

1915 

Common . . 
Exotic . . 

17867371 kg 

18 762 000 

2 558 on 
948419 

6 196 000 

877597 

1083 850 

1916 

Common,. . 
Exotic . • 

8 133 steres 

8 091 000 

3 94°134 

784984 

i 

5 432 000 j 

404 

1917 

Common . . 
Exotic . . 

i 

12 817 steres 

4 646 000 

2 920 023 
79049 

4 793 7°o 

558 

1918 

Common . . 
Exotic . . 

37 388 steres 

2 030 000 

2 096 803 
167 8S3 

10 912 700 

263 

1919 

Common . • 
Exotic . . 

36 229 steres 

1 

— 5359916 

— 564 0S9 

8 568 700 

i 

1 

558 

1920 

Common . . 
Exotic . . 

61 682 steres 

! 

— 1 6 364 263 

27732000 | 4743056 

1 727 000 

2310 


of Eouvee (regarding Madagascar), of Bertin (regarding the Ivory Coast, 
Cameroon, Gaboon and Guiana). 

At the present time the forest trees of French Colonies are sufficiently 
known botanically and technically, but their exploitation presents some 
difficulties. To begin with, the predominance of a given tree never occurs 
in the Colonial forests, as it does in European and American forests* 
but such forests are formed of an approximately even mixture of many 
species, so that for profitable exploitation it would be necessary that all 
the different classes of trees should be utilisable timber for cabinet- 

[13811 
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work, building timber, wood for paper pulp, etc. Moreover, there are serious 
difficulties as regards labour, especially in certain Colonies ; these might 
be solved by temporary emigration, lastly manufacturers and merchants 
must accustom themselves to make use of timbers from French Colonies 

Area of forests in French Colonies . 



9 


A - Area of forest* in France, 


b — 

i) 

» 

Tunisia. 

c = 

* 

» 

Algeria. 

d «* 

» 

» 

Morocco. 

e = 

» 

» 

Ivory Coast, 

f =* 

» 

» 

Gaboon. 


» 

» 

Cameroon, 

b- 


» 

Madagascar, 

i = 


» 

Indo-China. 

1 ~ 

* 

» 

Guiana, 


winch can be advantageously substituted for * more expensive foreign 
timbers. 

To carry out the whole of this programme the public authorities 
must take wide action, helped in this matter by the various State organi- 






FORESTRY — HYGIENE 


1531 


sations and by every Colonial Government. To assist this movement, 
the Bordeaux Colonial Institute assembled, on the occasion of this year’s 
fair, a Congress on Colonial timbers at which were to be discussed, by 
means of 11 committees all the scientific, technological, industrial, 
commercial, general and special questions regarding the utilization of the 
forest resources of th French Colonies, especially from the standpoints of 
the requirements of the Mother-country and of the commercial progress 
of the port of Bordeaux. 

F. C. 

1322 - Atlas Cedar-Wcod Oil. — Massy, ill Chimie et Industrie , Vol. VIII, No. 2, 
pp. 464-465, bibliography of n publications. Paris, Aug. 1922. 

Atlas cedar-wood oil is obtained by distilling sawdust of Cedrus 
atlantica Mariette under water. It is a clear, yellow, balsamic liquid which 
becomes ropy at about 280°. It has remarkable pharmaceutical properties 
and can advantageously be used in place of sandal-wood oil in therapeu¬ 
tics. A small industry was started in Algeria, near Constantine and was 
afterwards abandoned ; but the high price reached by sandal-wood 
oil has caused people at present to renew research on Atlas cedar-wood 
oil. The cedar resources are enormous ; the forests of Middle Atlas could 
furnish at least 600 tons of oil a year, and as the production would exceed 
the requirements of the pharmaceutical industry, the use of the oil in the 
scent and soap industry should be tested. 

A. de B. . 


LIVESTOCK AND BREEDING 

1323 - Pathogenetic Consequences of Feeding Cattle on Cakes made of Cacao-Bean 
Shells. — Eberhard, in Berliner Tier art zhche Wochenschritt , Year XXX VIIJ, pp. 333- 
335. Berlin, July 2, 1922. 

The present dearth of the commonest stock-feeds has led several cattle 
owners of Caymen (East Prussia) to feed animals on their farms with 
cakes made from the shells of the cacao-bean. In 7 farms out of 10 where 
this new feed had been used, th& animals showed signs of intestinal irri¬ 
tation and of diarrhoea ; in 5, cutaneous affections in the form of diffuse 
eczema showed themselves, while the milk yield was considerably de¬ 
creased. The author does not actually assert that all the above morbid 
symptoms are specifically due to feeding the cattle on the shells of the cacao- 
bean, although the decrease in milk yield is certainly attributable to this 
cause, as it showed itself when these shells were fed and ceased as soon 
as the latter were no longer given. 

E. F. 

1324 - Lupinism in Horses. — Reinhardt, R., «n Monatshefte fur prakfiscke Tierht . il - 
kunde , Vol. XXXIII, Nos. 4-6, pp. 174-1 79 * Stuttgart, June 30, 1922. 

Four horses that had eaten a small quantity of lupins showed symp¬ 
toms of poisoning, and three of them died after 7-8-9 days respectively. 
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All tlie animals suffered from a general disturbance of the circulatory 
system, had a high temperature, lost their appetite and were unable to 
retain urine ; the mucous membrane, where it could be seen, was of a 
yellowish colour. In addition, each horse showed a special syndrome of 
symptoms. In the first animal, the nervous .system was attacked (as 
was shown by cramp, spasmodic torticollis, trismus, and incapacity to 
keep on its feet) ; the second and third suffered from disturbances of the 
digestive system (colic, loss of appetite), and the fourth showed every 
sign of paralysis. Anatomical-pathological examination revealed serious 
lesions in all four horses, the liver being chiefly affected (parenchymatous 
hepatitis, jaundice), and petechial lesions occurred throughout all the 
organs. 

Stress should be laid on the fact that a small quantity of unsweetened 
lupin seed was enough to produce such serious toxic symptoms that death 
was caused in three out of the four cases ; further, it is noteworthy that 
blue lupins are as poisonous as the yellow variety. Horses appear to be 
much more susceptible than sheep to the toxic properties of lupin seeds ; 
this had been already observed by,several authors. The greatest caution 
should therefore be exercised in feeding lupins to horses ; in all cases, the 
seeds should be sweetened and given in small quantities. 

E. F. 

1325 - Johne’s Disease (chronic bacterial Dysentery or Paratuberculosfs of Cattle).— 

Beach, B. A. and Hastings, E. G., in Agricultural Experiment Station , University 

of Wisconsin , Bulletin 343, pp. 2-22, 6 figs. Madison (Wis.) May 1922. 

JohnE's disease is so called after the name of the discoverer of the 
etiological agent but it also (according to various writers and countries) 
bears the names of paratuberculosis, chronic bacterial dysentery, Laaland 
disease (Norway), “ Kaltbrandigkeit ” (Switzerland), Serapie (England and 
Scotland). It is fairly common in England, Switzerland, and Denmark 
where it causes considerable losses ; in 1908 it was discovered for the first 
time in the United States (Pennsylvania) by E- Pearson, and has at pre¬ 
sent been reported in the territories of 8 States. Animals susceptible 
to the disease are cattle, rarely sheep and goats ; the etiological agent is 
Johne’s bacillus, which enters the bodies of cattle in their food and drink 
and multiplies enormously in the walls of the intestines and in the lym¬ 
phatic glands nearest to them. As the disease progresses many bacilli are 
excreted at the same time as the dung and may thuk be ingested by other 
animals. The clinical symptoms show themselves slowly and it appears 
that at least 6 months must elapse from the time of infection before it 
can be clinically identified. A characteristic fact is the progressive emac¬ 
iation which reduces the animal to a mere skeleton; the secretion of 
milk becomes very much reduced and may cease entirely; the eyes be¬ 
come sunk in their orbits as infra-orbital fat is lacking ; generally there is 
no fever. Another obvious symptom is the diarrhoea which appears and 
disappears at irregular intervals. The syndrome might be mistaken for 
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that of tuberculosis, but the latter is excluded by the emaciated appear¬ 
ance and by there being no reaction to tuberculin. 

Pathological anatomy reveals injuries of relatively small importance 
in comparison with the extreme wasting of the animal; it might be said 
that the only characteristic alteration is the thickening of the intes¬ 
tinal wall; it may vary in extent and degree, but is more often found as 
far up as the ileo-caecal valve and consists in the enlargement and thicken¬ 
ing of small folds of the intestinal wall. Moreover, in the case of the normal 
intestine, the folds disappear when the wall is stretched, while they do not 
disappear when the intestine is diseased. The data available at present 
tend to show that the disease is transmitted from one herd to another 
by bringing an infected animal into a healthy herd. This is particularly 
easy owing to the fact, mentioned previously, that the clinical symptoms 
do not appear until long after infection has commenced. Two Englishmen, 
Messrs. Twort and Ingram who have used improved methods of research 
for diagnosing the disease in its early stages, have succeeded in preparing 
a substance similar to tuberculin, both in the way it is prepared and 
the method of use. This substance has up to the present given good 
results in Europe, and is now being subjected to verification tests in Amer 
ica : it is obtained by the culture, on special media, for at least three 
months, of organisms which cause the disease. At the end of the period 
the cultures containing the bacilli are heated so as to kill the bacilli, and 
are preserved by taking special precautions. 

The disease does not appear to be transmitted directly by- the mother 
to the new-born animal; but the separation of the mother from the young 
animal is certainly a good precaution to prevent the latter from being plac¬ 
ed in an environment favourable for the contraction of the disease. 

E. E. 


1326 - Disease Of Newly-Born Rabbits. — Mello, N., in Bassa CoHe, Rivista degli alleva- 
tori d?Italia , Year III, No. 56, pp. 1252-1256. Molassana (Genoa), August 1922. 

The author has made a study of a disease which attacks recentlv- 
born rabbits. The number of these animals affected with this malady 
during the first few days of their life is very great and the result is always 
fatal. About 24 hours before death a viscous saliva is seen to flow from 
the lips and spread over the hair covering the cheeks ; the animals lose 
their characteristic rigidity, and the muscles of the body relax, and the coat 
becomes excessively glossy; somnolence and lack of response to stimuli 
which occur during the early stages of the disease pass into a profound 
coma very soon terminating in death. 

An anatomo-pathological examination revealed the characteristic 
symptoms of diffuse septicaemia ; small, slightly mobile bacteria were 
found in the viscera. When death ensued on the fifth, or seventh day 
after birth, the pathological symptoms were more localised being especially 
noticeable in the intestines and lungs ; sometimes dead individuals were 
found free from all signs of general congestion and haemorrhagia, only the 
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intestines and neighbouring glands showing any lesions. The number 
of the above-mentioned bacteria in the intestines was very large, but few 
of these micro-organisms found their way into the other organs, or into the 
blood. The author attributes the disease to these bacteria which resemble 
the common Bacillus coli , and is of the opinion that the malady is spread 
by the milk sucked from the dam, or else by umbilical, or possibly intra- 
vaginal, infection. He has succeeded in banishing the disease fairly quickly 
by carefully disinfecting the doe-rabbit both before and after the young 
were born, and by special disinfection of the hutches. The use of vaccin 
and serum is also to be recommended, as both kinds of treatment have 
given the same results. 

E. F. 


1327 - Present Cost in Germany of a Kilogram of Starch or its Equivalent in 
different Feeds as compared with that before the war. — tarow, in Zeitschrifi 
fur SViritusindustne, Year XI,V, No. 39, p. 265. Berlin, September 28, 1922 

From the table given below it appears that at the present market 
prices ruling in Germany 1 kg. of starch or its equivalent costs least in raw 
potatoes, and then come in progressive order: dry potato pulp, potato 
flakes, maize, barley, oats. 

As compared with 1912, potatoes show the minimum rise in 
price, then follow in progressive order: dry pulp, flakes, oats, maize, 
barley. 

As regards the average increase in the price of feeds as compared 
with 1912, potatoes cost ill times as much in September 1922, dry pulp 
160 times, flakes 240 times, oats 260 times, maize 273 times and barley 291 
times as much. 

In comparison with oats, barley and maize, therefore, potatoes and 
potato products (flakes and pulp) show the least increase in price, and 


Price on the German market of some feeds 
and of 1 kg. of starch equivalent furnished by them . 


Feeds 

Kellner 
starch equivalent 

Price in Marks 
per 100 kg. 

1! 

Coefficient J 
of Increase j 

i 

1‘rice in Marks 
of 1 kg. 

oi Starch Equivalent 

i 

Coefficient " 
of Increase j 

■ 

in 1912 

in 1922 

in 1912 

in 1922 

Potatoes. 

16.9 

4-5 

5.0 

III 

0.27 

29.59 

IO9.6 

Dry potato mash . 

50-9 

10.0 

16.0 

160 

0.20 

31.40 

157.0 

Oats. 

59-6 

18.9 

49.O 

26Q 

0.32 

82.22 

257-0 

Barley. 

66,6 

16.5 

48,0 

291 

0.25 

72.07 

288.2 

Potato flakes . . . 

68.8 

16.4 

40.0 

244 

0,24 

58.14 

242.2 

Maize....... 

80.3 

18.6 

50.8 

273 

O.23 

63.26 

275.0 
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Starch value of feeds before and after the War . 



Explanation : 

a = pure starch value according to Kellner ; b — relation between the local value 
in 1922 and 1913; c — relation between the local value in 1922 and 1913. 

1 = potatoes ; 2 = dry potato pulp ; 3 — oats ; 4 ** barley; 5 — fiaked potatoes; 
6 ■» maize. 


E««l 



1536 


FEEDS AND FEEDING 


consequently in the last three feeds i kg. of starch value costs the 
least. F. D. 

1328 - Comparison between Calcium Chloride and other Calcium Salts as a Stock 
Feed, — Eoew, O., ill Suddeutsche Landwirtschaftliche Tierzucht , Year 17, pp. *3-15. 
Munich-Hanover, January 27, 1922 

Calcium salts, the carbonate (chalk), and the phosphate have hitherto 
been fed to young stock in the form of a powder mixed with their rations, 
for the purpose of promoting bone development. Recent experiments 
have proved that the calcium salts present in the blood and muscles have 
other no less important functions than that of building up the skeleton, 
and must be regarded as factors essential to the normal working of the 
living organism. It is not known at present how much of the powdered 
calcium given to the animals is assimilated by the blood and tissues or 
in what percentage is absorbed by the stomach. In any case, it is neces¬ 
sary to administer the calcium, salts in a form soluble in water and which 
can be easily assimilated. 

The use of chalk, the calcium compound generally employed, has 
many drawbacks, as calcium carbonate is dissolved by the acid in the gas¬ 
tric juice, which acid is required for digestion and is indispensable for the 
digestion of albuminoid substances. 

In order to produce any perceptible effect on the organism, a very 
large amount of chalk (50 gm.), must be ingested daily; this requires for 
solution 18 litres of gastric juice which is thereby completely neutralised 
and rendered relatively incapable of digesting the remainder of the ration. 
Further, the lack of gastric juice allows the numerous bacteria in the stom¬ 
ach to multiply freely. These statements have been proved by the re¬ 
sults of some pig-feeding experiments in which the animals given maize, 
blood-meal and chalk developed more slowly than those that had received 
no chalk. The author is of opinion that calcium chloride is preferable 
to chalk, if given in much smaller quantities, as its effects are quite as 
beneficial and rapid as those of calcium carbonate and it has fewer draw¬ 
backs. In addition, calcium chloride is of therapeutic value in the case 
of certain specific diseases (diarrhoea, and sometimes in deficient bone 
development) whereas chalk has no such property. 

Chloride of calcium is more expensive than carbonate of calcium, but 
is used in smaller quantities and produces a great increase in the live weight 
of stock, especially in the case of pigs. The results of experiments on 
young cows given carbonate of calcium showed an average increase in 
live weight of 100 kg., as against 126 kg. obtained with the chloride. In 
other experiments with 15 cows, the animals fed calcium chloride increased 
xo.i % in live weight, while those given calcium carbonate only increased 
8.5 %. If only the 6 youngest cows are taken into account, the average 
live weight increase was 20.5 % with calcium chloride, and 15.3 % with 
calcium carbonate. This shows clearly the superiority of the chloride, 
especially in the case of young, growing animals. 

E, F* 
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1329 - Hybridism in the Genesis of tame Races of Birds. — Ghigi, a., in Genet tea, breeding; 

Nederlandesch Tijdschnft voor Ertelijkheids- en Atstamminssleey, Vol. IV, No. 3*4, 
pp. 364-374- The Hague, May-July 1922. 

The writer recapitulates the results of his experiments with poultry 
and pigeons, adding a few remarks on the value of hybridization in the 
genesis of tame races and consequently of species. 

Ethical or physiological fixity is a necessary condition for taming 
a species or a race of birds. 

Wandering and fixity seem to form a pair of antagonistic characters 
which perhaps, in their heredity, follow the rule of divergence. 

Eor about twenty years the writer tried to breed, in full liberty, pheas- 
sants of the genera Gennaeus , Catreus, Diardigallus, Crossoptilon, Chry~ 
solophus (that is to say those belonging to species which show least wild¬ 
ness in captivity) and he found that when the young birds became full 
grown they flew away and did not return. This was specially the case 
in late autumn and early spring when the seasons were changing. To 
this wandering is due the fact that the golden pheasant and the silver 
pheasant, which have bred in captivity for centuries, have not become 
tame. 

The writer tried crossing tame guinea-fowl ( Numida meleagris) and 
N. ptilorhyncha imported from Erythrea (erratic but monogamous in 
the breeding season). He thus obtained some guinea-fowl which did not 
scatter and which bred. In succession he got several re-crossings even 
when at liberty ; the progeny finally flew away. 

In generations succeeding the first crossing of the two species of guinea- 
fowl, their distinctive characters may re-appear combined in a different 
correlation to that persisting in the parents and even combined with in¬ 
termediate characters found in F x . In a former publication (Ricerche si- 
stematiche e sperimentali sulle Numidinee, Memorie della R. Accademia 
delle Scienze di Bologna, 1911), the writer also indicated the intermediate 
characters and new correlations which distinguish the geographical breeds, 
considered by ornithologists as distinct species. 

Regarding poultry, the writer has recorded the fertility of hybrids 
between several tame breeds and Callus sonneraii. He got progeny 
with Bantam chickens of the bankiva type, with cross-bred chickens 
between Java and Padua chicken and with “silky blacks” (1). He 
also had several reciprocal recrossings between hybrids of F x and Cal¬ 
lus sonneraii , corresponding to the formula (sonnerati X bankiva) X 
bankiva. On the other hand the hybrids of F a were few in number. 

Generally, all the hybrids proved equally fertile. 

Gallus sonneraii turned out quite sedentary ; in view of the absolute 
fertility of its hybrids with tame poultry, it is possible that this species may 
have participated in the production of certain races of tame poultry. 


(1) See: — A. Ghigi, Ricerche sulTincrociamento dei Gallus somisrati con. polli dome¬ 
stic! Memorie della R, Acc. delle Scienze di Bologna, 1916. 
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But it is impossible to say what these breeds are for the following reasons : 
— the hybrids show a kind of general dominance of the characters 
of bankiva ; re-crossings with tame poultry loses all trace of the morpho¬ 
logical characters of sonnerati; re-crossings with sonnerati show decid • 
edly the morphological external appearance of that species. 

The hybrids of Gallus vavius with G. bankiva have long been known 
under the name G . temminki. Breeding done in 1912 at the Berlin Zoo¬ 
logical Gardens, and that done by M. Houwink at Meppel have proved, 
contrary to the general opinion, that these hybrids also are fertile, although 
the proportion of fertile eggs is low. Contrary to what has been verified 
in sonneratic ” hybrids, in hybrids with varius the characters of that 
species are dominant, and this dominance is shown also in re-crossings 
with bankiva . It is therefore possible that Gallus varius may also have 
participated in the production of tame races. 

All tame breeds of poultry can be divided into 3 groups:— 1) ho- 
meosomatic breeds, in which the general form of the bodjr and the cor¬ 
relation of its parts are such as are seen in various wild species ; they 
lay white eggs — 2) heterosomatic breeds, in which the form of the body 
and the correlation of its parts are very different from those of wild breeds ; 
these lay buff eggs (Cochinchina, Brama, etc.) — 3) breeds derived from 
crossing the first two goups. 

The breeds of the first group may be considered to be descended from 
one or more wild species of the genus Gallus ; those of, the second group 
probably belong to a species differing from Gallus gallus , reared entirely 
in captivity by man. 

The writer made two series of experiments regarding tame pigeons. 
The first relates to the possibility of reproducing Columba livia by means 
of crossing the most dissimilar pigeons (A. Chigi, Ricerche sull'eredita 
nei piccioni domestici, Mem. R. Acc. Scienze , Bologna , 1914) ; the second 
relates to the possibility of obtaining fertile progeny by crossing a tame 
breed with a wild species other than C , lioia, C. Imconota (A. Ghigi, Sulla 
fertility degli ibridi fra Columba leuconota e piccioni domestici, Rivista 
iialiana di Ornitologia, 1919). 

The following are the conclusions arrived at by the writer with the 
experiments of the first group : — 

1) When several tame breeds of pigeon, differing in size and ana¬ 
tomic characters are crossed one with another, a form intermediate be¬ 
tween those of the parents is obtained which varies between given limits 
and does not correspond with C. livia because it is larger and the beak 
is shorter and thicker. 

2} If among the ancestors there were no pigeons having grey plumage 
with black bars, such as C. livia , and if there were not at least two pos¬ 
sessing factors capable of reconstituting the combination found in C. li¬ 
via, the plumage of that species would not appear in the descendants. 
It is therefore possible to get opposite results according to the groups 
of factorial combinations possible between the plumage of the parents. 
This result allows of the supposition that, even in pigeons, the larger 

U***] ■ 
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type is not related to livia, but to a large insular species domesticated 
in former ages. 

In the second series of experiments, in which the writer crossed a 
tame pigeon of the “ gazzo di Modena ” breed with a hen Columba leu- 
conota, he obtained a cock hybrid which fertilised the eggs of 3 tame hen 
pigeons of different breeds producing several young pigeons which, in 
turn, bred among themselves. He also got 2 hen hybrids, one of which 
laid many eggs all light coloured, while the other laid no eggs. 

These hybrids, and three others which did not grow up, were all alike. 
Their characters permit of the conclusion that many oriental breeds 
of tame pigeons are descendants of hybrids between C. livia and C. leu- 
conota. 

Having mated a hybrid gander, produced by a cygnoid gander (Cy- 
gnopsis cygnoid es) and a Toulouse goose, with two common geese, the 
writer noticed that all the eggs were fertile and produced a group ( Cy - 
gnopsis X Anser) X Anser. This result showed that “ Russian fight¬ 
ing geese " must be descendants of fertile crossing between c}’gnoids 
and the ordinary European goose : Tula and Armsamkaya geese are of 
this kind. 

The possibility of obtaining hybrids between species of birds belong¬ 
ing to different genera depends on individual conditions and not on the 
breed. The protoplasm of the 2 species is chemically different and when 
the difference is great they do not react on one another; sometimes, 
for reasons unknown to us, the reaction takes place and a hybrid is then 
produced. This latter, generally, does not mature its gametes, but 
occasionally, in circumstances again unknown to us, maturation takes 
place and then we have secured the possibility of a line representing a 
new species. F. D. 

1330 - Horse-Breeding in Dalmatia and Bucovina. — pfiffi., in Zeitschrift fur 
Gest'ittskunde und Pierdezucht, Year XVIi, No. 5, pp. 53-87. Hanover, May 1922 

Daematia. — This country possesses 22 000 horses which when 
well-fed are wellgrown, high-spirited and very strong, but on scanty ra¬ 
tions, as in the mountainous districts, remain undersized. They are used 
as pack-horses, and frequently made to cany too heavy loads. In order 
to improve the breed, the Government has distributed well-bred mares 
to the different Communes, and gives prizes for the best foals. Very sa¬ 
tisfactory results have in this way been obtained. 

The horses of the islands of Arbe and Pago are extraordinarily small, 
but are well-shaped with good legs. 

On the plain of Sinj (Sinjsko polje, or Singer Feld), horses do better; 
races are held every year and games on horse-back. 

In the mountainous parts of Dalmatia, the mule takes the place of the 
horse ; the local breed of mules is small, but well-shaped and resistant. 

A small-sized breed of donkeys is also in very general use. 

Bucovina. — In order to improve the horses in this country, the 
Austrian Government established in 1819, the Radautz Stud-Station which 

[ 13 * 9 - 1330 ] 
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became a model of its kind. Before the War, Bucovina possessed 50 000 
horses, viz., 5 per km. 2 and 8 per inhabitant; 2 / 5 of the population owned 
horses, and most of them possessed two animals. There were at that time : 
21 000 mares, of which 5 000 were either in foal, or suckling foals — 22 000 
geldings — 900 stallions — 9000 colts and fillies. In 1819, the total 
number of head was 16 437, all light, strong, well-shaped animals, of dis¬ 
tinctly Oriental type. Subsequently, Oriental stallions were used for 
the purpose of obtaining high-bred fast carriage and riding horses, while 
English sires were employed to increase the size of the breed. 

The best horses are found at Alt-Fratanz, Satulmare, Radautz, Te- 
rebestie, Hiszestie and Neu-Itzkani. In the country districts, the ani¬ 
mals are often ruined by being insufficiently fed and worked too young. 

In Kimpoling, Seletin, Solka, Uscze-Putilla and Wisnitz as in Galicia, 
the Huzulen horse of Oriental type is bred. It is very thrifty and strong, 
and without an equal in the Carpathians. Although this horse is much 
in demand, there are not many special breeding depots. The Huzulen 
breed furnishes all the stallions ; these animals are supplied by the Ra¬ 
dautz Stud-Station to private individuals. The characters of the breed 
depend upon the hard conditions under which it is bred, and are lost after 
the first generation when the animals are taken down to the plain. 

In 1774, a Army Remount Station was founded at Kotzmann, but 
was transferred to Waskoutz 9 years later. 

As however a large number of brood-mares had been bought for breed¬ 
ing purposes at the same time that the Army remounts were purchased, 
the Waskoutz estate was too small to accommodate all the animals ; 
hence in 1788, part of the estate of Radautz was acquired, and in 1792, 
the remaining portion. This property occupies the whole valley of Suc- 
zava and extends 120 km. from east to west up to the feet of mountains 
I 600 m. high. In 1868 the management of the Depot and Breeding 
Station passed from the War Ministry to the Ministry of Agriculture. 
The object of Depot, of which the organisation is described by the author, 
is stallion breeding to supply the State and the private Service Stations. 
The animals kept are : half-blood English horses; half-blood Arabs 
of the heavier type, pure Arabs and Lippizas. 

F. D. 

1331 - Horse Breeding in Hungary.— Modschiedler in Suddmtschc Landwirtschajihcite 
Tierzwht , Year XVII, No. 3, pp. 25-33* figs. 6 . Munich- Hanover, February xo, 1922. 

One section of the Hungarian Ministry of Agriculture is concerned 
with horse-breeding, and manages the 4 Government Stud-Stations (Ba- 
bolna, Kisber, Mezohegyes and Godollo), which are very important insti¬ 
tutions, as 70 000 horses are annually exported from Hungary. Every 
year, usually in June, the horses are sent as required to the Service Sta¬ 
tions. In order to provide service facilities, the country was divided, 
in 1915, into 4 sections with 15 stations each containing a larger or small¬ 
er number of stallions. The service period lasted from February 15 to 
June 15, after which the stallions were sent back to the Depots. Pri- 
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yate individuals could have their mares served by the Government stal¬ 
lions. Now-a-days, the Service fee is 2000 crowns plus a daily payment of 
100 crowns for stabling. Before the War, 3000 stallions were necessary 
to meet the requirements of the different establishments, to-day 1000 
stallions are sufficient owing to the reduction in the territory of Hungary 
due to the European War., 

All the breeds of horses now in Hungary have been improved and 
purified by the introduction of English and Arab blood. The chief 
breeds are : 

The Murakozer — still found in the counties of Zala and Somogy. Height 
160 to 172 cm. — ugly head — small eyes — short and thick neck — strong, 
thick mane — short, wide withers — wide flanks, muscular shoulders 
— .wide croup — flat hoofs — powerful forelimbs. The coat is generally 
light chestnut, but it is sometimes of other colours, dark bay, or dappled 
with white. 

The Pinkasoer — very widely kept in the counties of Was, Moson and 
•Sopron — Height 165 cm. — shape of head somewhat ugly — neck mus¬ 
cular — mane and hair of head thick — withers short — shoulders straight — 
chest and croup wide — very tractable. The coat is light or dark chestnut. 
This breed produces excellent horses for the plough and for draught pur¬ 
poses. It has been so much improved that no really pure-blood animals 
now exist. 

The so-called “ peasant horse ’ which has not been improved — 
height 165 cm. — head large in proportion to the body — back of average 
length — neck long — croup too long and narrow — good, but not very 
wide, chest — fore-feet sound —- hind feet weak. Coat colour as a whole 
red. This animal has not a prepossessing appearance, but its resistance 
to fatigue and its thriftiness make it very useful for field-work on large 
agricultural farms. 

The improved '* peasants’ horse ” — height 165 cm. — the head, 
neck and chest are better formed ; the shape of the croup is shorter and 
broader, but the breed is still in course of being improved; the most notice¬ 
able effects in this direction are to be observed in the south. 

The so-called Erdely or Siebenburg horse is the result of a cross be¬ 
tween the old Siebenburg breed and horses of Spanish blood. This animal 
is totally different from the peasants’ horse: shape elegant — head small 
and pretty — shoulders strong and short —- legs good and strong. These 
qualities combined with its health and vigour make this horse very valuable 
and it is in great demand. 

The Mokany horse is characterised by its conformation and is small 
and muscular with a wiry mane and tail. This breed is characteristic 
of the mountainous districts of the comitats of Maramaros and Ugoxsa, 
and is found nowhere else. 

The author mentions the following breeds of horses which are now being 
reared in different Stations in Hungary . — The Arab horse. This horse 
began to be bred in Hungary in 1506, the year in which the Babolna Sta¬ 
tion became Government property. The stud which has been increased 
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by successive purchases now boasts of three stallions and 40 mares for the^ 
breeding of half-bloods. 

The Tippiza horse has been bred since 1568 and is descended from 
the pure-bred horses reared by the Austrian Court. It is a good horse 
for riding and driving purposes and makes an excellent army mount. It 
is also most useful in mountainous countries. Its height is 166 to 167 cm. 
head finely shaped neck strong and well-formed — mane thick — withers 
somewhat low — back long, broad and deep — croup rounded — chest 
wide — feet short, strong and muscular — coat white. These horses are 
slow in developing ; the foals are weaned at the 5 th month and neeed much 
training in the riding-school. The breeding centre has now been transfer¬ 
red to Babolna. 

The so-called “ quiet ” horse is bred at Babolna and is used for plough¬ 
ing ; it is long-lived nd its coat is usually bay. Breeding country horses 
was started in 1859 Kisber, with Percherons imported from France 
and replaced later by horses from the Ardennes. 

The breeding of pure-blood and half-blood English horses was start- 
ted at Kisber in 1853 with pure-bred English stock and Arab mares from 
Babolna. The Station now possesses 5 pure-bred English stallions and 13 
brood-mares. The foals are trained for racing from their second year, 
and subsequently sold by auction, the Government reserving to itself 
the prior right of purchasing any foals it requires. ' The buyer of these 
foals is pledged to use them for racing and never to sell them out of the 
country. All these foals are suckled by their dams for 6 months ; from 
the third week, they are given as a supplementary food, oats of the best 
quality. They are accustomed to take cows' milk in order to avoid any 
digestive troubles due to an oat diet** should the health of the dam not be 
good enough to suckle the foals the whole time. The pure-bred animals 
are characterised by a powerful frame and strong muscles. 

The Kisber Station for breeding half-bloods has been engaged in this 
work since 1870, and now possesses 6 stations and 168 brood-mares, most 
of them valuable animals, as the sires used for about 6 generations have 
all been pure-bred. The hybrids are somewhat too light and delicate, 
but these defects are easily remedied by mating the mares with Arab stal¬ 
lions. The Kisber horses make excellent racers and carriage horses, for 
they are both fast and strong. 

The Nonius horse which has been bred for some 35 years at Mezo- 
hegyes, takes its name from its progenitor Nonius , an Anglo-Normand 
stallion with much English blood in its veins. The progeny of Nonius 
and his son (which numbered 6000 in 1895) are the results of crossing 
these stallions with mares of all breeds. Although not handsomely 
formed these hybrids are very strong and vigorous, being the strongest 
high-spirited horses in Hungary. The small type of Nonius is robust ; 
its height is 158 cm. The large type is strong, and lean, its coat is bay, 
and its height 192 cm. The Nonius breed is crossed with pure-bred English 
horses to improve its conformation and eliminate certain defects. The 
crossing must however not be too often repeated, for some of these defects 
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are characteristic of the breed and it is easy to obtain too light animals 
Both types provide excellent horses for the plough, and for riding and 
draught purposes. 

The Gidran breed is descended from an Arab stallion of pure type 
belonging to the Bdbolna Station. This animal was first mated with 
mares of every breed, but was afterwards only allowed to serve English 
mares. The progeny thus obtained was of 2 types : one was very similar 
to the Gidran, the Arab characters predominating over the English,, 
whereas in the second, the English characters were the more developed. 
The first type is more suitable for a carriage-horse, and the second for riding. 
As a rule these horses still show traces of their Arab ancestry. The pre¬ 
sent Gidran breed is characterised by its chestnut coat with golden lights, 
a white star in the forehead and fine action. E. E. 

1332 - The Importance of Breeding heavy Draught Horses in Westphalia. — 

Eenter, in Deutsche Landwirtschatthche Tierzuchi, Year 27, Xo. 11, pp. 107-110, fig? 5. 

Hanover, March 17, 1922. 

In spite of the increasing use of machinery in agriculture and industry", 
horses are still very necessary, and the demand for them has not decreas¬ 
ed as was anticipated in some quartern, but has rather increased. Be¬ 
fore the War, the number of heavy’' horses required in Germany 7 far ex¬ 
ceeded the supply, and many were imported from abroad. The War 
took a heavy toll of the horses in all the belligerent countries, and only 
time can make good the losses suffered, but there is at present no actual 
shortage and the time is not far distant when the home supply will be all 
sufficient. 

There is at present in Germany 7 a great demand'for heavy cart horses, 
owing to the intensive agricultural development of the country. It is 
necessary on the modern agricultural farm to have horses capable of 
drawing heavy loads for long distances, and* sufficiently 7 docile to be 
easily 7 managed by an inexperienced staff. This has led to the substitu¬ 
tion of heavy 7 cart horses of the Belgian-Rhenish type for the half-bloods 
hitherto employed. This new departure has become so noticeable of 
recent y T ears in Westphalia that an observer is inclined to inquire into the 
causes that have brought about so radical a change in the views of the 
horse-breeder. In order to understand the change it is necessary to know 
some of the special characters of the heavy cart horse. This type can 
stand much hard work and costs relatively little to rear; its quiet disposi¬ 
tion fits it also for every kind of work. It has however certain drawbacks 
that counterbalance these good qualities ; it is a large eater, and slow 
worker ; it is also more short-lived and less fertile than the pure-bred horse 
and much less resistant to disease. 

One of the causes of the substitution of the heavy draught for the pure¬ 
bred horse, a change carried out in a few years, is that the type of thor¬ 
ough-bred produced by the breeders did not suit the general farmer. 
On the other hand it is true that heavy draught horses have now been 
introduced even where a light quick type would be more suitable. 
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In the author’s opinion, breeders ought to change the type of their 
products and replace the pure-bred light horse by the half-bred, a thrifty 
animal with strong skeleton, and really fitted for agricultural work. Breed¬ 
ing heavy draught-horses necessitates intensive cultivation and the rais¬ 
ing of forage plants capable of developing the massive frame of the breed. 
This horse will chiefly be reared where the fertility and character of the 
soil are most suited to the production of such forage crops. 

The results obtained in modem breeding stations have shown that 
great importance must be attributed to ancestral qualities. The author 
mentions some especially famous stallions and emphasizes the fact that, 
if satisfactory results are to be expected, it is necessary to choose a sire of 
exceptional prepotency. The breeders’ task therefore consists in collecting 
the best representatives of the best lines and taking proper precautions 
to avoid obtaining draught horses of too light a build winch have lost 
the characters of their type, as is the care with many of those now reared 
in Westphalia. E. F. 

cattle 1333 - Development of Cattle Breeding in die Palatinate: the Simmenthal Breed 
and the Place it Occupies in the Agriculture of the District. — Gunther m 
Siiddeutsche Landwirtichnftliche Ttcrzucbi , Year 17, No. 9, pp. 97-100. Mimich-Hanovcr, 
May 5, 1922. 

Statistics are available covering about a hundred years for Simmen¬ 
thal cattle, breeding in the Palatinate. The importation of these animals 
from Switzerland was begun in 1780, and developed so quickly that in 1898, 
there were already 11 Simmenthal Breeding Societies. In the Swiss moun- 
tains, these cattle are either turned out to grass or stall-fed. The general 
cattle rearing conditions in the Palatinate are excellent owing to the cli¬ 
mate, extensive plains, density of population and the development of 
agriculture. In the southern part of the district near Firmasens and Zwei- 
brucker the Simmenthal and Gian breeds are chiefly kept; towards the 
northwest and centre, native races 'are preferred, but Simmenthals are 
common in the north, where there are many breeding Societies. 

Good Simmenthal cows were frequently imported from the Grand 
Duchy of Baden, and from Switzerland but did not prove prolific. High 
prices had to be paid for imported cows which did not turn out satisfac¬ 
torily, though cattle bred in the country gave excellent results. Some of 
these cows fed chiefly on mangels weigh about 650 kg. and their average 
annual yield is about 3650 litres of milk containing 3.85 % of butter-fat. 

On the small farms of the Dower Palatinate (Vorderpfalz) where the 
economic conditions are against the use of horses for agricultural work, 
Simmenthal cows and only occasionally oxen are used in the fields in pre¬ 
ference to pure-bred or cross-bred native cattle. The author has obtained 
from two farms the data necessary for estimating the cost of keeping 
. a Simmenthal animal. On the first farm, the feeding cost, taking into ac¬ 
count the price of forage and grazing expenses, was 2531 marks for the 
. first year, 1657 marks for the second, and 1053 marks for the first 6 months 
of the third year. The total general outlay amounted to 2041 marks. When 
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three years old, the cow weighed 420 kg., and its calf when sent to the but¬ 
cher weighed 35 kg. and fetched 460 marks (1400 per quintal) as against 
5460 marks (1300 marks per quintal) paid for the cow. On subtracting 
the latter sum from the maintenance cost (7282 marks), it is seen that the 
transaction ended in a deficit of 1832 marks , so that it does not pay to 
use expensive feeds. Further, the average weighings of several animals 
belonging to a Breeding Society show that a cow 25 months old should 
weigh 613 kg.- which is much in excess of the weight (420 kg.) of the 
animals reared on the above-mentioned farm, although they had reached 
the age of 2 % years. It may therefore be concluded that the feeding 
in the latter case was unsatisfactory and did not allow a normal growth. 

The maintenance expenses of a Simmenthal animal on another farm 
were 1575 marks the first year and 2406 marks the second ; the general 
cost amounted to 1902 marks . The total outlay was 6153 marks , the 
live-weight of the cow was 560 kg. and the price which it fetched (at 1300 
marks per quintal) was 7250 marks. Thus there was a profit of 1097 marks 
due principally to the quality and extent of the grazing grounds which 
shows that under certain conditions a considerable profit can be made out 
of Simmenthal cattle. 

The author considers that these cattle should be kept on farms where 
the ratio of pasture to arable land is 1 : 2 and where good returns are ob¬ 
tained from the crops. Under such conditions a fair profit can be obtain¬ 
ed, but otherwise breeding Simmenthals may lead to a heavy loss. 

E. F. 

\ 

1334 - The Advisability of continuing to Breed dual Purpose Cattle in Bavaria. — 

Stockkiausner in Deutsche Landwirtschafthche Tierzucht, Year XXVI, No. 7- pp. 66-68. 

Hanover, February 17, 1Q22. 

For the prosperity and development of any branch of stock-breeding 
it is necessary that the breeders should know and formulate clearly their 
objects; these are determined by the physical and agricultural conditions 
of the country and the local requirements of the farmers. N Bavarian cattle 
with the exception of the brown-grey mountain breed, are bred for meat, 
milk and work. Cattle-breeders have only recently considered the quest¬ 
ion of rearing single purpose dairy cows, in order to improve the yield and 
increase the fat content of the milk. The advocates of this new departure 
wish to regard the cow essentially as a milk producer and leave completely 
out of account its possibilities as a working animal. It is true that on many 
Bavarian farms the cows are not yoked and therefore the advantage 
of altering the present breeding methods is not very apparent. 

Bavaria is a country of small holdings and it may be estimated that 
y 3 of the total number of milch cows are employed in field work, which 
much reduces the cost of cattle breeding and sets off the high cost of keep¬ 
ing the animals. Work has the effect of decreasing the milk yield, but 
the value of the labour largely compensates for the deficiency in the milk 
obtained. Oxen are also used for agricultural work and to a much greater 
extent than horses. They cost less to keep than horses, for they graze during 
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*336 - The Milch Cow in Italian Agriculture. — 1. alpe, v., Ea vacca da latte 
neiragricoltura italiana, in L '7 tali a agricola , Year I,IX, No. 9, pp. 281-284. Piacenza, 
September 15, 1922. — II. Morrschi, B., E’opera di miglioramento delle razze italiane 
dai primi tentativi alle pifc recenti affermazioni, Ibid., pp. 285-290. — III Guardasoni, 
M., II controllo del latte alia stalla in rapporto alia sclezione del bestiame lattifero, 
Ibid., pp. 291-300. — IV. Vezzani, V., Ea vacca Schwitz, Ibid , pp. 301-312. — 
V. Parenti, E„ t/importazione e l’avvenire dei bovini olandesi da latte in Italia, Ibid. 
PP- 313-326. — VI. Zago, R., Ricordi zootecnici e impressioni di viaggio nei paesi" 
d’origine del bestiame da latte, Ibid., pp. 327-334. —VII. Josa, G., Un esperiniento 
di monticazione di bovini svizzeri di razza bruna neirAppennino meridionale, Ibid., 
PP- 325 - 338 . 

I. — Prof. Aepe draws attention to the importance of the milch 
cow in the improvement of Italian agriculture during the last 40 years 
and shows how correct Gaetano C antoni’s formula is : meadow-live¬ 
stock-manure-corn, which he completes by a 5th term: chemical fer¬ 
tilisers. 

The greater production of forage-grasses, which results from the more 
extended use of chemical fertilisers, gave rise to attempts to introduce breeds 
preeminent as store cattle, such as the Shorthorn, which several farmers 
of high repute have imported in the districts of Piacenza, Pavia, and Mo¬ 
dena, and the “ Modenese ”, introduced in the district of Vicenza, but 
little remains of these attempts, whereas the milch cow has become the rule 
everywhere. The consumption and demand for milk and milk products 
is continually on the increase in Italy, and the introduction of cream sepa¬ 
rators (tried for the first time in Italy by Cantoni in 1879 on the farm 
of the Royal High School of Agriculture at Milan), by making it possible 
to manufacture dry cheeses has also increased the total output of cheese. 

Stock from which to breed and improve the milch cow is not lacking 
in Italy: the Alpine valleys, the Valteline, the districts of Brescia, Bergamo 
and Cremona can supply highly appreciated bulls of the brown Alpine 
breed ; Sardinia (1) can supply the South of Italy with them. 

As regards feeding, the farmers, thanks chiefly to the Agricultural Sup¬ 
ply Associations, have excellent concentrated feeds at their disposal. I11 
connection with labour, the Zootechnical School and the Cheese Factory 
at Reggio Emilia supply excellent stockmen, the travelling Agricultural 
Professorships also enable courses of professional instruction to be held 
for the peasants. 

Co-operation, and especially Dairy Associations, have lent great as¬ 
sistance in several districts towards developing the dairy industry, both 
by raising the price of milk and by encouraging the farmers to improve the 
animals in every way. Among the new forms of Association may be men¬ 
tioned the " Societa di caricatori d’alpe ” (Grazing Associations) and the 
“Casera” (Cheese Preserving Dep6t), established by the Reggio Emilia 
Mutual Aid Establishment, where cheeses belonging to the numerous small 
producers of “ grana ” are stored and very carefully preserved, these pro- 


(1) See R. Dec. 1921, No. 1250. [Ed.) 
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ducers receiving a substantial advance on the price of their merchandise, 
which they can thus sell without “ corners ” being made. 

II. — Before the war 38 million hectolitres of milk per year were pro¬ 
duced in Italy. This quantity has now once more been nearly reached 
and will soon be exceeded. Of this quantity, cow's milk constitutes 4 / 5 
and the rest is ewe’s and goat’s milk. The dairy industry deals with 3 / 5 
of the milk produced. In 1914 Italy exported a total of 80 million liras' 
worth of butter and cheese, which sum might now be equivalent to about 
half a “ milliard " liras. The continual demand and importation of dairy 
cows, especially from Switzerland, is thus explained. 

Of the two Swiss breeds (pied and brown) the brown is the most nu¬ 
merous in Italy ; the cattle of the valleys of Lombardy, Piedmont and the 
Trentino are of this breed ; it is found in the eastern districts and down 
in the plains which can be irrigated, where it supplies the flourishing milk 
industry. This breed has been successfully introduced not only in all the 
northern provinces of Italy, but also in the south and in the islands, for 
instance, in Molise, Calabria, Sicily and Sardinia. 

The Simmenthal breed has spread to the Piedmontese valleys of Aosta 
and Oropa (Biella) and especially in Middle and Lower Frioul (1); in com¬ 
parison with the brown Swiss breed, it is more sensitive to climatic con¬ 
ditions. 

Several attempts have been made to introduce other breeds: the Dan¬ 
ish in the Province of Treviso ; the Breton in those of Brescia and Aquila, 
and the Jersey and Guernsey in Latium (2), but with little success. 
In the cool valleys of the Abruzzi the Breton race has developed and gives 
milk exceptionally rich in fat: 5.5 %. 

An attempt has been made to introduce Dutch cows (of the Friesian 
breed) first in Piedmont and the Province of Piacenza, where the attempt 
did not succeed, but it was continued on a large scale in the district of Cre¬ 
mona. It has been observed that the Dutch breed cannot thrive where 
grass is not available all the year round, but as soon as this difficulty is 
overcome, it gives excellent results. 

Another breed which has been imported is the Savoyard or Tarentese, 
greatly resembling the Swiss breeds. It is found on the eastern slopes 
of the Alps between France and Italy; the finest and most numerous spec¬ 
imens are found in the Province of Turin and in the mountainous part 
of the Susa and Pignerol districts, the periodical importation of selected 
breeding bulls from Savoy prevents the breed from degenerating. 

The cattle from the Reggio and Modena districts, the Pisa cow and 
perhaps the cattle of Modica (Sicily) are among the Italian breeds preferred 
for milk production. 

Those of the Reggio and Parma districts greatly resemble the Ber¬ 
nese, which are successfully used for their improvement. The Modena 
breed is actually of very mixed origin whence, in the neighbourhood of 


(1) See R. 1921, Nos. 318 and 742. (Ed.) 
{2) See R. 1916, No. 777. (Ed,) 
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Modena, come those which are strictly milch breeds and possess several 
characteristics peculiar to the Simmenthal cattle, with the exception of 
the coat, which remains whitish. The Modica breed cannot be termed a 
milch breed, though it includes individuals which are rather good milk 
producers. 

As, generally speaking, the Italian cattle of Asiatic, Podolian or Hun¬ 
garian origin, give a low and sometimes altogether insufficient supply of 
milk, it is better in breeding to keep the imported milch breeds pure, leav¬ 
ing work and meat production to the local breeds. At the same time 
crossing, between the imported and the local breeds is very common. 

Attempts have been made in Italy to cross the Schwitz bull with the 
Dutch cow (and vice-versa), and the Shorthorn bull with the Swiss brown 
cow. In the first case the result is half-breeds with a coat almost uniformly 
black, good for milk production, especially if the sire is Dutch, which also 
show a tendency to fatten well. In the second case, the improvement 
is only in the meat. No specimen of the Shorthorn dairy breed has yet 
been introduced into Italy. Moreschi states that excellent results 
would be obtained by crossing the Shorthorn dairy breed with the Dutch. 

There is a similarity between the “ record ” yields of the Dutch breed 
and those of the Swiss brown : the Royal Practical School of Agriculture 
at Erescia has a cow, of which the writer gives a photograph, which, for 
a whole month, yielded on an average 42.5 litres of milk per day. 

In Sicily the utility of crossing the local cattle with the Schwitz bull 
has been proved, but its practical adoption is rendered difficult by the lack 
of forage; in Sicily, breeding improvement is primarily a question of 
forage production. 

III. — A11 examination of the bulls to be approved for service can 
only be based on external features where there is no check on milk produc¬ 
tion ; it is therefore not very reliable. The writer shows from the example 
of several countries the valuable results obtained by the organisation of this 
check on the increase of general milk production ; he quotes British Colum¬ 
bia as an example of good organisation ; and he finally explains how, in 
his opinion, this check should be carried out in Italy. The Breeders' As¬ 
sociation of Cremona has taken the initiative in this direction. 

IV. — The number of Schwitz cattle in Italy far exceeds that of cat¬ 
tle of the same breed in Switzerland, including the lighter-coloured types 
of the Orisons and the Canton of Tessin {about 40 %). In 1911, after the 
census, there were 545 588 head of brown cattle in Switzerland ; the cen¬ 
suses of 1916 and 1918 do not distinguish between breeds, but they show 
that the number has not greatly changed. According to the Italian cen¬ 
sus of April 7, 1918, there were 1 215 695 cattle in bombardy alone, of 
which 2 / 3 , and perhaps still more, belonged to the Alpine type more or less 
improved by the Schwitz breed, or the Schwitz pure breeds. 

In Italy, a good Swiss brown cow when fed according to scientific 
methods gives on an average 3 000 litres of milk yearly, containing 3.75 to 
4 % of fat; 4 000 litres is often reached, and exceptionally good animals 
exceed 5 000 litres. 

[uwj 



CATTI/E 


1551 


Prof. Vez/ani shows the advantage of establishing in Italy distribut¬ 
ing centres for this breed for the improvement of stock, such centres have 
already begun to be formed, especially in the Provinces of Cremona, 
Milan, and Brescia, and Bergamo and Sondrio. 

The brown breed is eminently cosmopolitan. 

The vSwiss cow living in the valley of the Po is apt to change the coloui 
of its coat, either towards white or light yellow. The writer thinks no great 
importance should be attributed to this variation in colour. Some Ital¬ 
ian breeders indeed think that the Modenese and Piedmontese breeds, 
so appreciated for their three-fold qualities, spring from distant brown Al¬ 
pine forbears, which change their dark coat for the present light yellow 
colour, grey or white. 

By selecting breeding stock in the ordinary way, a point has been ar¬ 
rived at in the Cremona district at which, it appears, productivity tends to 
remain fairly constant. To intensify it there are two methods : 1) by means 
of milk records and the selection of bulls cn the basis of the production of 
calving cows and their descendants ; 2) by importing a better milk-produc¬ 
ing breed, e. g. the Dutch. Thanks to the initiative of the Chair of Agri¬ 
culture at Cremona, these two methods have been followed. The writer, 
without denying the possible advantage of adopting other breeds in cer¬ 
tain well-watered districts, thinks that cattle-breeding in Italy should be 
based, on the whole, on the Schwitz breed, after selection and improvement. 

The Expert, Francis Zanbuu, of Cremona, observing that breeding 
should have been advantageous where there is no fear of a shortage of 
grass, for instance in the “ marcite ” of Lombardy, recognised the advant¬ 
age, as early as 1872, of the importation of Dutch cows. The first impor¬ 
tation was made in 1875 for the Farm of the Cheesemaking and Breeding 
School in Reggio-Emilia, of which Prof. Antonio Zanbijj was at that time 
Director, who alluded to the possibility' of acclimatising, provided cool, well- 
ventilated stalls were erected, — the feeding requirements and adaptation 
to the Italian fodder — regularity of breeding functions — the long dura¬ 
tion of milk-secretion, which never ceases before the 40 days preceding 
calving — the high total yield — longevity — and the retention of the adapt¬ 
ability for milk-production by the descendants. 

The importation of Dutch cows into Piedmont began in 1882 ; it 
afterwards continued without interruption until 1914, and recommenced 
intensively in 1921. Dutch cows have been introduced into several dis¬ 
tricts of Italy, and even into Sicily, but especially in the Province of Pia¬ 
cenza, Some establishments have been breeding Dutch cattle for about 
40 years, and the fact that they form a large proportion of the clientele 
for recent or imminent future acquisitions leaves no doubt as to the pos¬ 
sibility of the adaptability of the Dutch cow in this Province. 

Dutch cattle (1) belong to three distinct breeds, which are classed 
by the “ Het Nederlandsche Rundvee Stamboek ” Association as follows : 


(1) See R. May-’Juue 1922, No. 606. [Ed.) 
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1) Pied black, from Frisia and North Holland 2) Pied red, from the Ys- 
sel, the Moselle and the Rhine ; 3) white-headed variety from Groningen. 

The numerous Breeders' Syndicates aie united in two large Societies, 
each of which has a pedigree book : The General Dutch Cattle Pedigree 
Book Society (“ Het Nedeilandsche Rundvee-Stamboek ”) and the Fri¬ 
sian Cattle Pedigiee Book Society. The former has its headquarters at the 
Hague, and its operations for the improvement of the three breeds above- 
mentioned, as well as for that of heavy draught-horses, extend over the 
whole of Holland. It numbers at present 9942 members with an entiy 
of 60,000 cattle. The second has its headquarters at Deeu warden ; its 
operations only cover the Frisian Province and are not concerned with pied 
black pedigree cattle born and reared on the fauns in its own district; 
founded in 1879, it has obtained the most important results in the im¬ 
provement of the local breed. 

The writer describes the organisation of the control of milk production 
and of prize shows and also the keeping of pedigree books, which he extols 
as models ; and points to their efficacy in the progressive improvement 
of production, both as regards quantity and quality of milk. 

In the breeding of Dutch cattle in Italy, there is no doubt on two points: 
1) the better adaptability of animals born in Italy; 2) the great success of 
the results of crossing the Dutch bull with local cows of the brown type, 
from the point of view of milk production, adaptability and vigour. The 
writer therefore in agreement with Prof. Dk-Cari.os, Directoi of the Trav¬ 
elling School of Agriculture in the Province of Cremona, strongly advises 
the introduction of the Dutch bull, of good registered milch origin, into the 
stables of milch cows of the Swiss biown type, with the exception of those 
of the latter (a small number) where the brown type is bred especially with 
a view to the production of pure-bred selected breeding animals. 

VI. — Prof. ZaGo alludes to his journeys to Switzerland and Holland 
to purchase cattle ; he gives a survey of the organisation of breeding and 
fairs in Switzerland, and of the Dutch Societies for the Control of Milk 
Production and the keeping of the Pedigree Stock Book. 

In connection with the Swiss brown cattle, he observes that, owing 
to the wide diffusion of late years of the improved cattle of the Schwitz 
canton in the other cantons, the type is now unique, having undergone 
fundamental changes and improvements, so that the primitive local sub- 
breeds have disappeared and the predominant type is that which has 
always been bied in Schwitz. 

The animals which have been awarded prizes in the Piize Shows can¬ 
not be exported as they are retained by the Swiss Breeding Syndicates. 

VII. — The Southern Apennines have a cool climate, good cultivated 
forage plants and possibilities of pasturage; it is therefore advantage¬ 
ous to replace the present cattle (of the Podolian type, chiefly adapted 
to work) by the milch-cattle of the Swiss brown breed. It has already 
been proved in practice that substitute crossing gives good results; but 
for cattle of the Swiss type to succeed, pasture is indispensable; now, it is 
asserted by several that the Southern Apennines do not afford pasture 
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suitable for grazing owing to the continual periods of drought to which it is 
subject, even at great elevations. The Travelling School of Agiiculture 
of the Province of Campobasso, of which Prof. Iosa is the Director, has, 
for purposes of demonstration, made an experiment in grazing in the dis¬ 
trict of Matese, at a height of between 1400 and 1550 metres, keeping 
Swiss brown pure-bred heifers there from May 22 to Oct. 11, without 
othei food than the open pasture, the animals being kept at night in an 
open enclosure. v 

The results were extiemely satisfactory. The increase in live weight 
per head, for the 4 months’ grazing, varied frojn 84 to 111 kg. with an aver¬ 
age of 94 kg. The increases in the principal body dimensions were as fol¬ 
lows : height of withers: maximum 13 cm., minimum 7 cm., average 10 cm. 
— length of body, respectively : 20 cm., 6 cm., 12.5 cm. — perimeter of 
thorax: 33 cm., 15 cm., 23.4 cm. From the economic point of view 
also, mountain grazing is very advantageous. F. D. 

1337 - Dairy Cow Breeding and Milk Production in Holland, especially as regards 
the Dutch Frisian Breed. — Modschiedler, ill Deutsche Landwirtschafhche Tierzucht , 
Year XXIV, Nos. 9-10, pp. 87-91 and 99-101, figs. 9 Han over, March 10, 1922. 

The indigenous breeds of cattle in Holland are dissimilar in conforma¬ 
tion and are employed for very different purposes. 

A. — The Groningen breed is native to the Province of the same 
name, but is now being gradually replaced by the black and white pied Fri¬ 
sian race. Groningen cattle are preponderant only on the Upper Rhine 
and west of Utrecht as far as Alfen ; they are numerically iliuch inferior to 
both the other breeds. A white-headed and a pied variety of Groningen 
cattle may be distinguished. 

a) The white headed variety of Groningen cattle is stronger and 
heavier than the pied; these animals fatten very well. They are entirely 
black except for the head, belly, lower portion of the chest, the teats and 
the switch of the tail which are white. The head is fine and wide, the 
horns are slender, the barrel is rounded and the back well-developed. Al¬ 
though this is eminently a beef-breed, the udders of the cows are well 
shaped, so that milk yield is large. The live weight of the cows varies 
between 600 and 650 kg., their dressing yield is about 55 %. The milk 
yield is about 3700 kg. annually with a fat content of 3 %. These animals 
are chiefly bred in South Holland and in the neighbourhood of Groningen. 

b) The pied variety of Groningen cattle has irregular black and 
white patches on the body. The average annual milk yield is about 3750 
kg. ; the live-weight of the cows when adult is about 525 kg.; two-year 
old bulls weigh as much as 625 kg. This variety is bred to the north of 
Groningen and south of the Ems canal. 

B. — The Pied Red Breed is reared for milk and beef. It is the 
smallest of the Dutch breeds (1.25 rn.-1.30 m. in height at the withers). 
These animals are generally red with the exception of the lower part of the 
chest and the belly, the lower portion of the legs and the front of the head, 
all of which are white. The head is coarse, the hide thin and fine, and the 
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chest deep, the horns are of medium length, white for most of their length, 
but yellow at the base and dark at the tip, the chest is deep, the legs are 
short, but well set. The live-weight is about 500 kg. and the cows yield 
annually about 3800 kg. of milk with 3 % of butter fat. 

C. — The Pied Dutch-Frisian Breed is found in Frisia and in the 
North and South of Holland. It is a typical dairy-breed and widely 
kept, being characterised by its very high yield of rich milk. 

These cattle have a long massive body, their live weight averages 
525 kg. Three varieties can be distinguished : 

a) The Frisian variety, of which the breeding centre is Frisia; it 
is white or pied-black, the latter colouring being preferred. The animals 
have a head of medium length, black with a small white patch between the 
horns, the neck and saddle are black, the rest of the body is white. Not 
infrequently a blue border marks the line of separation between the white 
and black. The bulls have strong black horns with tufts of hair upon the 
line uniting them. The body is angular, the back wide and powerful and 
the tail long with large switch. The milch cows have the well-formed teats 
and udder regarded as a a sign of good milk production. Attention is 
now paid to the symmetry of these animals, although hitherto this character 
has been neglected. The live-weight of the cows varies between 500 and 
600 kg. and that of the two-year-old bulls is from 600 to 700 kg. The 
milk yield is 4500 to 4900 kg. per annum, the fat percentage being from 
3.05 to 3.20. 

b) The Northern Dutch Pied Breed differs very little from the pre¬ 
ceding ; the white patches are more extensive, the hide is finer, the head 
wider and shorter, the chest deeper, the frame lighter and the muscles 
are better developed. The animals of this breed weigh some 100-200 kg. 
more than the Black Frisian. Their annual milk production reaches 
4200 to 4600 kg., the fat content being 3 %. 

c) The Black Pied Breed of South Holland is a native of the islands 
of the coast of Central Holland and differs greatly from the breeds hitherto 
described. The animals are distinguished by their squat appearance, 
powerful muscles, strong frame and the very clear demarcation of the white 
and black* patches. The horns are yellowish with black points, the neck 
is somewhat short, the chest deep and wide, the legs short, hnt well set 
on. The annual milk yield is about 4500 kg. with 3.2% butter-fat. Some 
of the cows give daily as much as 30 kg. of milk with 4.9 % of butter-fat. 

As a rule, the farms in Holland are small; in some districts such as 
Frisia and North Holland, they are entirely engaged in breeding milch 
cows, in which case butter and cheese are made. In Utrecht and some parts 
of South Holland, where intensive pig-breeding is practised, whey is fed to 
the swine that are turned out to grass; 60-70 pigs can be reared with 23 
dairy cows and 15 hectares of grass-land. Mixed farms consisting of 
3 / 4 pasture and % arable land are chiefly found in the Southern islands of 
Holland, though they are also met with in the North. In the latter region, 
cattle are raised intensively on grazing, beets, beans, oats and clover. No 
cheese, is, however, made on the farms neither are any pigs kept, for all the 
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milk is at once taken to the great cheese factories in the neighbouring 
town. 

The cattle breeding is very well-organised. The State gives prizes 
for bulls and supplies funds for the purchase of bulls and cows for breeding 
purposes ; it has also established agricultural schools with the status of 
secondary schools. There are Bull-keeping Stations, Cow-testing Societies 
and Breed Societies. An interesting innovation in scoring has been 
adopted at Shows and Competitions, consisting in giving 100 points to each 
cow according to the quality of its different organs ; no cow that has been 
accredited with less than 75 points may be entered on the pedigree Herd- 
book. 

It is evident that in a country like Holland, where the different breeds 
of cattle are reared and valued for their milk production, the dairy industry 
is of great importance. Except during 3 or 4 months, the cows are milkd 
in the field and a good milker'is highly esteemed. Holland manufactures 
several kinds of butter, which are exported chiefly to England and Germany, 
sour butter, sweet cream butter, " whey butter ” and centrifugated butter. 
Cheese is made in Holland to the extent of 90 million kg. annually and is 
exported to Germany, Belgium, England and France, in different forms and 
qualities, under special local names. 

The Dutch cow-sheds are of the old type; the cows face towards the 
main wall, the food has to pass between the animals on its way to the man¬ 
ger and the water is distributed in buckets. The two principal drawbacks 
of such sheds is their low floor and the difficulty of drainage. Most of 
these defects have been corrected in a new type of Dutch shed. A third 
type is adopted in the cheese-factories in which the cow~s are arranged in 
two rows with a common manger between them. 

The calves are given from three to four litres of freshly drawn milk 
daily for the first fortnight, after which they are also fed with other very 
nourishing foods. The}" are then put out to grass, but still receive three 
litres of milk and half a kilo of nutritive substances. On some farms, the 
•calves are given milk alone for the first two months and afterwards whey 
with finely-ground maize until the tenth month. E. F. 

1338 - Effect of Variations in the daily Yield and in the Diet on the Composi¬ 
tion of Goat’s Milk. — Ta.ylqr, W. and Husband, A. D. (Rovett Research Insti¬ 
tute, Aberdeen), in The Journal of Agricultural Science, Vol. XIX, 2nd pari, pp. m-124, 
3 diagr. Cambridge, April 1922. 

Experiments regarding the influence of the diet on the compositions 
of milk have often given somewhat divergent results. Thus Vorr (1869) 
found, by experimenting on a bitch, that an excess of one constituent 
in the ration tended to increase slightly the percentage of the same con¬ 
stituent in the milk but the deviation from the normal composition was 
relatively small. Ingle (1901) found that a diet rich in protein increased 
the production of milk and its fat content. Crowther (1917) found that 
a diet rich in protein caused a decrease in the quantity of milk but increas¬ 
ed the fat content. Jordan and Jenter (1917) ascertained that the amount 
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of fat in the ration had no influence on the percentage of fat in cow's milk. 
Morgan, Berger and Fingereing (1904) found in their experiments on 
goats that a diet poor in fat produced milk with a small percentage of fat. 
The writers remark that in the modifications introduced into the rations 
its calorific value is not always taken into account, for which reason the 
effect of changes in the ration may have been attributed to modifications 
in the constituents of the ration. Moreover, modifications in the volume 
of milk produced, as well as in its fat content or in the effect which the for¬ 
mer has on the latter have in neither case been always taken into account. 
For these reasons the writers were induced to submit the question to fresh 
experiments. 

I. —* Effect of variations in volume on the percentage compo¬ 
sition OF THE MILK IN THE CASE OF A GOAT KEPT ON A DIET OF UNVARYING 
composition. — i) The milk from 2 daily milkings was mixed, and the 
volume — percentage of protein — casein — albumen + globulin — 
non proteic nitrogen — fat — lactose — ash — were determined. As 
the goat was in an advanced stage of lactation, the volume of milk was 
continuously decreasing. The statement of Hammond and Hawk and 
other writers to the effect that there is an inverse ratio between the 
percentage of fat and the daily volume, was confirmed ; it was also ascer¬ 
tained that the percentage of protein varies inversely to the volume, at 
least as regularly as that of the fat, although the variation is less marked. 
The percentage of lactose remained almost constant, and only varied be¬ 
tween 4.19 and 4.30 %. The percentage of ash (0.94-1.08) showed a 
tendency to increase with the decrease in the volume of milk produced. The 
volume of milk in 24 hours and the percentages ascertained respectively 
on the 1st, 8th and 16th day of the experiment were310 — 240 — 145 
cubic cm. — Protein:— 4.50 — 4.86 — 5.40% — Casein:— 3.07 — 
3.41 — 3.79 % — Albumen + globulin 1.20 — 1.24 — 1.37 % — 
Non-proteic nitrogen:— 0.23 — 0,21 — 0.24 % — Fat:— 4.54 — 5.62 

— 5*94 % ~ Lactose :— 4.26 — 4.35 — 4.30 % — Ash:— 0.98 — 0.97 

— 1.04%. 

2) A goat was fed for 8 days with unlimited quantities of hay and 
oatmeal ; for 2 days she was given nothing to eat, and beginning with the 
nth day she was fed as before. The decrease and fresh increase in the 
production of milk were accompanied by the following changes in compo¬ 
sition:— at the end of the 1 st period of feeding Milk 460 cubic cm.; 
Protein 2.93 %; Fat 3.95 %; Lactose 4.07 %; Ash 0.79 % — the 2nd 
day of fasting, respectively :— 50 cubic cm. — 9.24 — 10.16 — 2.31 — 
I *37 % — flw 2 nd day after renewed feeding :— 350 cubic cm. — 2.52 

— 4.81 — 4.23 — 0.91 %. The decrease'in the volume of milk was 
therefore accompanied by an increase in the percentages of protein, fat, and 
ash, and a decrease in the percentage of lactose. 

3) and 4) The writers analysed the milk of a goat at the beginning 
and end of the lactation period respectively ; they found that the natural 
decrease in the volume of milk is accompanied by the same variations in 
composition as those caused by fasting. It is therefore possible to formu- 
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late the following general principle with a diet of unvarying composi¬ 
tion, the percentages of all constituents of the milk except lactose, tend to 
vary inversely to the volume of milk secreted ; the percentage of lactose, 
which is normally very constant, tends to vary directly with the volume, 
and such variation is especially marked at the beginning and end of the 
period of lactation. 

II. — Influence of diet on the voeume and percentage 
composition of the meek. — 5) After establishing the above principle 
in the case of a diet of unvarying composition, the writers investigated 
the extent to which it would be modified with diets containing an ab¬ 
normally large quantity of one of the powerful constituents, protein, fat, 
carbo-hydrates. The results are summarized in the following Table. In 
calculating the average percentages of protein in the milk, non-protein 
nitrogen was excluded. The ration rich in fat consisted of 525 gm. 
of hay + 243 gm. of groundnuts + 102 gm. of oatmeal + 266 gm. of crush¬ 
ed carob-beans + 7* gm. of sugar; the ration rich in proteins was compos¬ 
ed of 560 gm. of hay + 300 gm. of “ plasmon ” + 535 gm. of oat¬ 
meal ; that rich in carbo-hydrates of : — 586 gm. of hay + 374 g m * °f 
crushed carob-beans + 531 gm. of indian meal + 98 gm. of oatmeal. 
The calorific value of the rations was respectively 4225 -- 3702 — 463k* 
calories. 


Average daily volume and percentage composition of milk 
for each diet period. 


Nature of diet 

Volume 
ilk produced 
24 hours 

Protein 

Casein 

Ss » 

II 

m-protefc 

nitrogen 

1 

1 

1 

A 

3 


0 




£ 





cubic 

cm. 

% 

% 

% 

% 

% 

1 

% 

% 

Rich in fat (14 days). 

395 

4.14 

3.20 

0.94 

0.20 

4.4O 

4-23 

0.96 

Normal (9 days) .. 

319 

4.66 

3.39 

1.27 

0.23 

5-33 

3.90 

I.IO 

Rich In proteins (16 days). 

533 

4-34 

323 

I,II 

0.39 

3-23 

4.05 

0.93 

Normal (5 days). 

3S0 

4.42 

3.43 

0.99 

0.26 

4.4O 

3.91 

I.OS 

Rich in carbo-hdyrates (13 days). 

439 

4.42 

3-34 

1.08 

0.16 

3-52 

4' r 7 

0,92 


In no case, was there a direct increase in the percentage of the consti¬ 
tuent of the milk corresponding to the constituent in excess in the diet. 
Proteins, fat and ash all tend, though in different degrees, to vary inverse¬ 
ly and lactose directly with the volume of milk secreted daily. Variations 
in the composition of the milk undoubtedly occur with the different diets, 
but these variations were of such a kind and degree that they may be at¬ 
tributed to variations in the amount of secretion and consequently in the 
volume of milk produced daily. Several other feeding tests gave similar 
results. In one of them, the ration rich in protein (305 gm.) contained 
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only 3700 calories, against 4230 for that rich in fat (136 gm.) and 4630 
for that rich in carbohydrates ; the volumes of milk obtained in 24 hours 
were respectively 540 — 400 — 440 — cubic cm. Proteins therefore 
have a marked stimulating effect upon the secretion of milk. Non pro- 
teic nitrogen on the other hand, is directly proportional to the diet. 

Tn conclusion, it appears that the percentage composition of milk is 
determined by the intensity of secretion, diet has no direct effect, except 
in the case of non-proteic nitrogen, which is not a product of the mam¬ 
mary gland; but it has an indirect influence through its effect on the 
volume of milk produced daily . A diet rich in proteins stimulates the 
secretion of milk (1). 

1339 - Rearing young Pigs without Milk Rations, — Sandbrink, in Zeitscimft fur 
Schwemezucht, Year XXIX, No. 8, pp. 116-121. Neudamm, May 1, 1922. 

Milk has always been much used in rearing young pigs and before the 
War it paid well to employ milk for this purpose. On the other hand, the 
supply of milk has decreased of late years, whereas the amount required to 
meet the requirements of the population has increased, so that breeders 
no longer include milk in the rations fed to their pigs. In order that the 
young animals shall not suffer from this change, the author advocates 
- the rearing of sows with abundant milk production that will suffice for the 
whole litter of little pigs. He mentions some instances observed at the 
Ruhlsdorf Experimental Pig-Breeding Station. One sow had sufficient milk, 
to feed the 9 piglings of her fourth litter for 3 weeks when they reached 
the average weight of 16.7 kg. In addition, although she had been served 
again on the 6th week, she acted as foster-mother to 5 other young pigs 
for 3 weeks. The same sow had suckled 11 out of the 15 piglings of her 
first litter. These-little animals weighed on an average 14.64 kg. at the 
end of 10 weeks. 

A second sow reared until fully grown 7 young pigs of her 3 first 
litters and transmitted to her descendents this extraordinary 7 capacity 
of milk production. One of her daughters reared for 10 weeks 10 little 
pigs, which attained the average weight of 8.82 kg. and suckled 9 pigs of 
her second litter. A third sow suckled for 10 weeks 9 young pigs till they 
reached the average weight of 23.22 kg. (one weighed as much as 28 kg.). 
The sow lost 25 kg. whereas the ordinary decrease in weight during the 
10 weeks' suckling (at Ruhlsdorf) is only 10 kg., and the customary weight 
attained by the little pigs is 15.2 kg. 

In order to increase milk production, the author advises feeding 
sows for 5 weeks before farrowing and throughout the suckling period, with 
nutritious foods rich in protein (2), and accustoming the young animals, 


(1) A paper by R. W. Clothier entitled “ Seasonable Variations in Butter-Fat Con¬ 
tent of Milk in Southern Arizona, ” accompanied by a bibliography of 100 publications has 
appeared in Society for the Promotion of Agricultural Science , Proceedings VoJ. 39, pp. 75-112, 
1919, and_ was revised in Experiment Station Record , VoL 46, No. 7, p. 679 Washington, 
May 1922. (Ed,) 

{2) The breeder must vary the quality and quantity of the food according to the 
particular sow, for no two animals are alike in their requirements. {Author's note) 

( 13 &- 1339 ] 



PIGS 


*559 


from the beginning to take other foods in addition to the sow's milk. In 
this way the dam loses less weight, the litter fattens more rapidly, and the 
sow can be served again after the 6th week without the young pigs suffering 
from the necessary change in the milk of their dam, as they are already 
able to consume large quantities of solid food. 

E. F. 


1340 - Summer Pig-Breeding in Germany. — Muller, in Deutsche Landwirtschcatliche 
TierzueM) Year XXVI, No. 2, pp. 15-17. Hanover, January 13,1922. 

Rearing pigs in the summer and turning them out to grass is very 
profitable both from the economic and hygienic standpoints, for the ani¬ 
mals do not requite artificial feeds which are scarce and costly, while from 
passing many hours in the open, they become more robust and disease- 
resistant. On the other hand, care must be exercised in the choice of a 
grazing-ground, which must be under young grass, for the pig unlike the 
ox, cannot eat large quantities of indigestible food. The grazing question 
having been settled, it next remains to decide whether supplementary food 
should be given. This depends upon the quality of the pasture and the 
stage of the animal’s development. The author gives in this connection 
the results of three experiments carried out at' the Ruhlsdorf Experiment 
Station. 

During the summer of 1919, 17 pigs varying in age from 12 to 16 
months were turned out from the middle of May to the middle of Sep¬ 
tember into a field of cereal stubble, clover, and irrigated meadow-grass. 
In spite of the dry summer, the animals found plenty to eat and increased 
in live-weight 166 gm. per head and per day. 

In 1920, 8- adult and 7 young sows were kept at grass in an irrigated 
field. The experiment was to have lasted 4 months, but was reduced 
to n weeks, as the animals were about to farrow and therefore needed the 
addition of a ration rich in albuminous substances. The older sows behav¬ 
ed as usual, their average increase being 11.5 kg. per head; the younger 
sows only increased 5.95 kg. in weight, although the gain proportionate to 
that of the other sows and to their own initial weight would have been 
7-5 kg. 

In 1921, the animals were first grazed on meadow clover and subse¬ 
quently on an irrigated meadow-grass ; only adult sows were turned out, 
their average increase in live-weight was 13 kg. It should be noted that 
the weight of the sows diminished after the litter was weaned because the 
nutritive value of grass is relatively less than that of the albuminous sub¬ 
stances fed during the suckling period. 

The above-mentioned instances show that it is possible to keep adult 
swine at grass. The author has carried out experiments to determine 
whether young pigs can pick enough food in the fields, or require a supple¬ 
mentary ration. Sixty-six young sows were divided into 6 lots. The 1st 
received meadow-clover and y 2 kg. (per head and per day) crushed soya ; 
the 2nd was only given meadow clover; the 3rd had irrigated meadow T - 
grass and y 2 kg. soya; the 4th only irrigated meadow-grass; the 5th 
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a special grass mixture (i) and % kg. soya — the 6th only the mixed 
pasture. 

The animals used in the experiment were 7 months old ; their average 
initial live-weight was 60 kg. The results obtained showed that the in¬ 
creased weight per head in the lots given soya in addition was roo gm.; 
the pigs given no supplementary ration lost 13 gm. per head per day. I11 
order to obtain an increase of 1 kg. in live weight, 6 kg. of soya were re¬ 
quired in the case of the animals fed on meadow clover, and 4.4 kg. and 
4 kg. of soya respectively for those that were fed on irrigated meadow 
grass and the mixed pasture. Grazing therefore does not give satisfactory 
results with growing animals and sometimes causes a diminution in 
weight. E. F. 

1341 - Breeding Autumn-Farrowed Pigs in the United States. — casement, d. d.. 
in The Breeder's Gazette , Vol. IyXXXI, No. 10, pp. 323-324. Chicago, March 0, 1922 

On a Kansas farm, 73 sows were mated with boars of different breeds 
in May and March 1921. 

Twenty-one Duroc-Jersey sows (the number was subsequently reduced 
to 11 by sale) were served by 2 Duroc-Jersey boars, and 12 Poland China 
sows by 2 Poland China boars. 

A third lot of 8 Duroc-Jersey and of Poland China were served by one 
White Targe English Yorkshire boar, and one Duroc-Jersey sow was acci¬ 
dentally served by a Poland China boar. 

Fifteen sows (5 per lot) did not prove to be in pig. During June, July, 
and August, the sows were turned out to feed in a lucerne field and received 
a small maize ration. At the farrowing season, these animals were collect¬ 
ed into several lots and placed in a field provided with sheds and sties, so 
that each sow could choose the shelter it preferred. 

Between September 1 and October 3, 44 of the sows farrowed ; the 
litter sired by'the White Yorkshire boar was composed entirely of white 
piglings. The Duroc Jersey sows proved more prolific than the Poland 
China sows, and the sows of both breeds served by the white boar had 
larger litters than those mated with a boar of their own breed. 

Out of 401 young pigs, 38 were born dead, the 363 others had decreased 
in number, by October 31, to 195, viz., 4.15 piglings per sow. This high 
rate of mortality is difficult to explain, for all the young animals appeared 
strong and vigorous ; it is however most probable that the sows were over¬ 
fat and the temperature was too high at the time of farrowing to obtain 
satisfactory results. 

In many cases, the mothers proved bad nurses. The survivors how¬ 
ever appeared more lively than usual and had excellent health. The 
piglings were inoculated with serum and vaccin after weaning, about De¬ 
cember 13; on the same day,' 73 of the largest animals, which already turn- 


(1) This is obtained by sowing pei hectare: 2 kg. Phleum pratense — 30 kg. Poa , pra- 
tensis — 2 kg. Poa trivial is — 10 kg. Lolium perenne — 8 kg. white clover — 4 kg, veliow 
clover. 
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ed the scale at 30 kg., were isolated and turned into an extensive grazing- 
ground. 

The author is of opinion that it is too soon to make a satisfactory com¬ 
parison between the following weights reached by the pigs of the different 
breeds at the date of the publication of this article. 


Breed 

No. of pigs 

Weight m kg. 

Age in days 

Duroc-Jersey. 

88 

27.21 

rn 

Poland-China. 

16 

23.68 

94 

Crossed with Yorkshire. 

79 

28.03 

103 

Hybrids Duroc-Jersey X Poland-China . . 

2 

14.96 

1 73 


From these weights, no decision can be made as to the respective 
merits of any one race. The white pigs appear the heaviest, because 
they are the largest and fattest, but on comparing their age with their 
weight, it is seen that this is not a fair inference to draw. The superior¬ 
ity or inferiority of the white animals could only have been determined 
100 days after the publication of this article viz., on April 15 (the probable 
date of their sale), at which time each pig would have weighed about 91 kg. 
The superiority of the white pigs as regards fertility and disease resist¬ 
ance is however clearly shown by the following Table. 



Mortality at birth 

Pigli igs that survived 

105 days 

Breed 

Total births 

Bora dead 

% 

a 

0 V 

£ 

Alive 

on 

105th day 

% 

Duroc-Jersey . . . . 

228 

23 

10.6 

205 

88 

38.5 

Poland-China . . . . 
Crossed with York¬ 

34 

II 

20.0 

43 

l6 

29.6 

shire . 

116 

4 

3.5 

112 

79 

67.O 

Totals . . . 

398 

1 

1 

38 

— 

369 

f 83 

— 


The laws of hereditary transmission made it possible to predict that the 
mating of the thin spare Yorkshire boar with quieter and fatter sows would 
produce vigorous healthy offspring. Other experiments which are in pro¬ 
gress will undoubtedly afford further proof of this superiority. E. F. 

1342 - Development and Feeding of pure bred Yorkshire Pigs from the Time of 
Weaning to the Beginning of Fattening: Observations at the Lodi Experi¬ 
mental Cheese-making Institute. — Fascetti, g. in Annan deiristiuuo <u Casei- 
fwio in Lodi , VoL I, No. 4, pp. 134-140 hodi, September 1922, 

The critical period in the feeding of pigs in establishments where it 
is based on whey, is that between the time of weaning and the beginning of 
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fattening. As a contribution to the knowledge of food rations which are 
suitable and of the increases in weights which occur during that period, 
the writer publishes the following data relating to the piggery attached 
to the Lodi Experimental Cheese-making Institute 


Averages from April 30 to June 30. 

Initial weight per head .52.50 kg. 

Daily ration per head :— 

Whey . 5.80 » 

Indian meal . 0.25 » 

Bran. 0.24 » 

Average increase per head.10.00 » 

Averages from July t to August 30. 

Initial weight per head .32.50 » 

Daily ration per head :— 

Whey .. 9 50 » 

Indian meal . 0.40 » 

Bran. 0.40 » 

Average increase per head.17.80 » 

F. D. 

1343 - A Bavarian Breed of Pigs in Process of Extinction. — Stockexausner, in 

Suddeutsche Landmrtschafthche lzerzucht. Year XVII, No. 9, p. 101. Munich-Hanover, 


May 5 , 1922. 

The half red Bavarian “ Landrasse ” variety (local breed) was 
very common up to fifty years ago in Bavaria, in the north of the 
Palatinate ; it was and still is known by the local name of " Triebsau 
The animal had long legs and a large frame ; it was excellent for extensive 
breeding, for it was accustomed to feed itself at pasture from spring to au¬ 
tumn. Its products were much in demand on the market. By the grad¬ 
ual substitution of intensive for extensive breeding this hardy race which 
developed slowly, had to give place to finer and more precocious races much 
less resistant to disease. To prevent its extinction a few specimens are now 
being reared separately in certain establishments and their crossing with 
selected pigs has given excellent results. 

Experiments are being made on crossing with improved “ Landrasse ” 
pigs. E. F. 

1344 ~ Studies of the present position of Pig Breeding in Germany and in 

Australia. — 1. Mullfr, Diedeutsche Schweinezucht in Veigangenheit und Zuknnft, 
in Deutsche landwirtschaftliche Ticrzucht , Year 26, No. 4, pp. 35-36. Hanover, Jan¬ 
uary 27, 1922. II. Perkins, A. J., The Pig Industry: A Neglected Source of 
National Wealth, in Department of Agriculture of South Australia, Bulletin No. 164, 
pp. 2-20, II tables. Adelaide, July 1922. 

I. — Pig .breeding m Germany : past and future. — Before the 
war Germany owned 25 million pigs. The breeders fed their pigs in many 
ways : most of them had founded large industrial breeding establishments 
where the pigs^were fattened quickly and either fed on German produce 
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(barley, potatoes, skim-milk) or else mainly on American maize and Rus¬ 
sian barley. When the war broke out and the frontiers were closed 
against all imports, these establishments stopped work, for the country 
no longer furnished sufficient produce and none of sufficiently good quality ; 
those who only used German produce were able to keep on their industry 
for a short time, but,they also had to give it up on account of the scarcity 
of food and rationing. However, in spite of the difficult conditions created 
by the war, breeding was still possible on farms where the pigs fed on acorns 
in summer and were given large rations of turnips in winter and only con¬ 
sumed small quantities of foods rich in albumen (fish-meal, etc.). On the 
other hand owing to the gradual industrialisation of pig breeding this class 
of breeders was a small one and, consequently, the want of pork during 
the war and the reduction in its consumption became very marked and 
caused the number of pigs to fall to 5 millions. The number is now increas¬ 
ing daily and the increasing consumption of pork shows that the Germans 
cannot do without it even though the price is high. In fact, owing to the 
present cost of barley, 300 marks per quintal, a breeder cannot sell 1 quinta 1 
live weight of pork for which 5 qx. of barley are necessary, at less than 1700 
marks. Increase in the production of pigs is impossible with such prices 
and in places where the industrial pre-war methods were followed agricul- 
tutal methods have now to be substituted. This means increasing the 
period of fattening from 9 months to 1 year though the number of pigs 
required may be obtained in the course of time. 

From spring to the end of autumn, and even in winter on fine days, 
the pigs live in the open and graze. As winter feed, tubers and roots are 
used. Turnips make one of the best feeds ; next come potatoes, mangolds, 
swedes and carrots. The choice of these feeds is purely experimental 
on the part of the breeder, who knows that potatoes are best for fattening 
and turnips for rearing. These foods, rich in carbo-hydrates but poor in 
albumen shculd be mixed with others (beans, peas, lupines). Such products 
as fish-meal, blood-meal, etc. can also be used but in small quantities. 

Sows suckling their young get turnips or potatoes and other very nu¬ 
tritious feeds so that they may lose as little weight as possible. The ymung 
pigs remain with the sow for 8 or 10 weeks. As from the 3rd week, 
they are fed with potatoes, fish-meal, crushed beans (without tnilk); they 
are then considered adult, go to graze in summer and aie fed on turnips 
in winter. When the animal has leached a certain weight and age it is 
put to fatten and fed mainly on potatoes of which as much as it will eat 
are given. Boars and breeding sows kept for the purpose should be fed 
just sufficiently to prevent their losing weight; for this they should 
be turned out to graze in summer and given young dry clover and turnips 
in winter. 

The commonest breeds of pigs in Germany are improved white pigs 
and improved “ Landschweine ” (pigs of the country). 

The differences between the two races, owing to very’' extensive impro¬ 
vement, is small and is often merely a matter of the length and arrangement 
of the ears. For this reason the breeder should not let himself be influenced 
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too much by the question of breed in estimating the qualities of an animal 
nor when choosing an animal for breeding, consider only fine shape but 
also the number of teats, the fecundity of the sow and the rate of growth 
of the young pigs. Often the finest looking animals give a smaller quantity 
of lard, while the sows are not prolific and the boars do not breed well. 

II. — The breeding oe pigs in South Australia and its import¬ 
ance as A source of national wealth. —* In 1919, Australia owned 
755 494 pigs, which was a decrease of 20 % as compared with 1900. In 
South Australia itself there were 60 000 pigs in 1919, while there were 
twice that number in 1890 and three times as many in 1884. This very 
considerable decrease indicates that pig breeding does not flourish in Aus¬ 
tralia at present. The bad health of pigs is a secondary and partial cause, 
but does not depend on the general climatic conditions of the country, 
which, on the contrary, are very favourable, nor on epidemic or sporadic 
diseases, which are rare and may easily be avoided if the animals are 
allowed to live in the open with as much room as possible and in strictly 
hygienic conditions. The main reasons are the carelessness and want of 
experience of the local breeders who do not know how to organise a 
favourable market for the export of their produce. 

Such a market can only be found abroad, for local consumption is very 
limited, not more than 70 000 pigs a year, and is often an insufficient out¬ 
let for the production. To this must be added frequent and considerable 
fluctuations in prices, which are very risky for an industry such as pig 
breeding which requires a certainty of profit over a fairly long period. 
On the other hand there are at the present time special conditions which 
suggest pig breeding as,the only resource for a large part of the national 
economy. Up to date cultivation in Australia has been on a 2 or 3 year 
rotation for a single crop, arianged somewhat as follows 



2 year rotation 

3 year rotation 

1 st year 

Fallow 

Fallow 

2nd « 

Wheat 

Wheat 

3 rd » 

— 

Grazing 


This method was economically satisfactory so long as the land owned 
by the breeders could be extended and purchased cheaply ; but now con¬ 
ditions have changed, the area of estates goes on decreasing slowly but 
constantly and the cost of land steadily rises. A more intensive method 
of cultivation which will give 2 crops every 3 or 4 years is therefore imper¬ 
ative. But the growing of wheat after wheat cannot be recommended ; 
wheat must be grown alternately with another cereal, for example barley 
and preferentially Cape barley, oats, etc., so as to get the following ro¬ 
tations a) fallow — wheat — barley or oats ; b) fallow — wheat — barley 
or oats grazing. 
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In Australia, there are at present about 100 000 acres of barley, of 
which the produce is difficult to distribute owing to the fluctuating condi¬ 
tions of the market. 

If the above mentioned rotation is adopted there would then be about 
1 000 000 acres under cultivation. The only way of utilizing the yield which 
otherwise could not be used, as the prices abroad, for example in England 
which imports largely, are insufficiently remunerative, would be to use it 
for feeding pigs. The writer describes some experiments made with the 
object of determining the conditions of rearing pigs on barley. These 
experiments gave the following results : — Twelve young pigs whose total 
weight was 620 lb. (about 51.6.7 lbs. each) were fed for 6 weeks so that 
they reached a weight of 1150 lb. (about 97 lb. each). During this period 
they were fed as follows* — 


Crushed barlev. 37.8 bus. 

Scraps of meat.168 lb. 

Skim-milk.924 lb. 


This feeding caused an increase in weight of 534 % lb. 

Without reckoning the barley, the net cost was £1 8s. for the scraps 
of meat — 15s. 5 d for the skim-milk — 18s for miscellaneous expenses — 
or a total of £3. is. 5 d. The value of the increased live w r eight, taking 
pork at 8^. a lb. (the current rate at the time in the neighbourhood) was 
£17. 16s. 4 d .; subtracting from that sum the previous total £3.15. 5 d. t there 
remains £14. 14s. lid. for 37.8bus. of barley, that is to saythateach bushel 
of crushed barley brought in 7s. 10^ when at that time the price of barley 
in the market was about 2s. the bushel. These conditions, in which breeding 
would be very profitable, are exceptionally favourable. At any rate, so 
long as the pork could be disposed of at a minimum price of 4 d. per lb., 
breeding would always show 7 a profit and the barley would thus be used to 
great advantage as a feed for pigs. 

As has previously been stated, the local market could not absorb all the 
pigs which could be fed on barley produced on 1 000 000 acres; other 
markets must therefore be sought. 

Great Britain is one of the countries where the importation of pigs 
is very important. In 1919, it imported 12 432 945 cwt. of pork worth 
£109 430 304 or i8.86rf. per lb. and this item stood first among agricul¬ 
tural products, exceeding even wood in value. The price of 18.86 d. per lb, is 
certainly remunerative for those who supply Great Britain; among the 
latter the United States comes first with 9 480 852 cwt., Canada next with 
2 169 010 cwt., these quantities being w'orth £83 577 632 and £19 534 159 
respectively. These figures show that 94 % of the produce of pig breeding 
consumed in Great Britain comes from regions where the agricultuial con¬ 
ditions are, after all, very similar to those in Australia ; and while in North 
America pigs are fattened on maize, in Australia they would be fattened on 
barley which gives a much better quality of lard. But in the United States 
there are 709 pigs per 1000 inhabitants ; in Canada 470 ; in the Comtnon- 
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wealth of Australia 141 ; and in South Australia only 129. There is, in 
short, the possibility of disposing of the surplus production of pigs of Aus¬ 
tralia in England and Fiance, but this can only occur if the preparation 
and transport of the products has been previously assured. Despatch 
as frozen meat suggests itself as simplest but frozen pork only represents 
13 % of the British import, which consists mainly of lard and hams. On the 
other hand the despatch of these two products is a difficult matter for the 
present, for Australian hams and lard are very different and often inferior 
in kind and quality to those to which European consumers are accustomed 
Hence they could not compete successfully with the products of the United 
States, a country which has held for many years the European pig maiket 
and thoroughly understands the tastes and preferences of the ccnsumeis. 
The difficulties are partly due to the breeder, who does not breed the most 
suitable races, and partly to the butcher who is often careless in preparing 
the meat. However, if there were a demand at stable and remunerative 
prices the breeders of Australian pigs would certainly be impelled on their 
own account to improve production. According to the writer, experts 
familiar with the most up to date methods of breeding and specimens of the 
best breeds should be brought, over from America, so as to enable large 
establishments to be started in which expendituie and loss w r ould be re¬ 
duced to a minimum. Private persons might with advantage interest 
themselves in such enterprises and Government assistance should be 
forthcoming. E. F. 

1345 - New Methods of Pig-Breeding in Germany as the most effective Means of 

Increasing Meat and Fat Production. — probst, in Zeitschnft fur Schwcincsucht, 

Year XXIX, Jsos. 3-4, pp. 33-37 and 19-37, figs- 5 - Netulamm, February 15-March 1, 

1922 

Pig-breeding could be made far more profitable than it is at present, 
if the results of the most recent scientific experiments on the subject were 
applied to the industry. This remark holds good for Germany more than 
for any' other country, since owing to the large number of swine reared 
and fattened there, a very large increase in meat and fat production could 
be obtained by avoiding common errors and getting rid of the negative 
factors neglected by practical breeders. 

Very frequently 7 , unprolific sows which are bad nurses are employed, 
fattening is carried out in an unsystematic fashion, and the animals live 
under unhygienic conditions, and are thus exposed to numerous diseases. 
Some of the piggeries are so badly built and kept as to exercise a dele¬ 
terious effect on fattening and breeding. The boars are purchased in a 
haphazard manner, only the shape and size of the animals being taken 
into account without any guarantee as to their genetic qualities. The 
breeders usually do not keep a pig-book, or if kept, it is so incomplete 
as to be of little use. In order to correct these defects, the author 
. advises that more scientific methods be adopted in the large establish¬ 
ments. It would, for instance, be necessary to collect, at these breeding 
stations, boars characterised by special qualities, and to cease breeding 
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from well-shaped, but unprolific sows. In the author's opinion three or 
four such stations, each possessing 20 brood-sows would be sufficient to 
distribute throughout Bavaria, directly or indirectly, a large number of 
animals for breeding purposes and considerably to improve the local 
production within the next ten years. 

In systematic breeding no sow ought to be used that has any defect 
whether from the point of view of fertility or disposition, or which has 
proved a bad nurse. The boars chosen should be well-shaped, but must 
belong to a line known for its excellent and constant characters, thus giving 
the surest guarantee of their capability as sires. In order to start a breed¬ 
ing Station the young boars and sows must be the offspring of good sows, 
in which case some of the number will certainly make valuable breeding 
animals and probably produce progeny endowed with their own characters. 
By further selection it will be always possible to continue improving the 
quality of the breeding-stock. 

In order to effect these reforms, a pig-book is absolutely necessary 
in large Stations, although to keep it properly requires much time and at¬ 
tention. 

The author recommends a pig-book divided into 6 parts such as he 
suggested to the Bavarian Minister of Agriculture and describes its construc¬ 
tion and method of use. 

1) Register of the herds (in German Herdbuchformblatt). This is 
most important for the breeder, and shows at a glance the value and char¬ 
acters of the animal. Two pages are reserved for each individual. The 
number, name, date of birth, etc, are first entered, a space being reserved 
for the reasons of the animal’s possible removal from the station. In another 
division is given the animal's pedigree to the 4th generation. On a se¬ 
parate part of the page are registered the following particulars : date of 
birth — number and weight of the newly born pigs — number, weight, 
growth, characteristic shapes of the young pigs reared —- if the animal is 
a sow. If it is a boar, the number of sows it has served and the size of the 
litters are noted. In the case of each parent, the name, number, qualities 
and defects are registered. This modification in the usual tables is very 
useful, for the good or bad qualitites of the animal's parents are at once 
seen ; further, it is the only way of determining and demonstrating the laws 
of heredity in swine. 

In another column are set down the length and quality of the different 
parts of the animal, to each of which a special number corresponds that 
marks its value. In systematic breeding establishments, no animal with 
a score lower than "very good " should be reared. The author regards 
as arbitrary the common practice of adding together the various points for 
the different parts of the body and considering their sum total as an index 
of the value of the pig. 

On another part of the form are entered the number and shape of the 
teats, the weight of the sow and its length at different ages. The author 
recommends that the adult animal should be weighed and measured at 
least once a year. 
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2) Pedigree (Ahnentafel). On this are entered the progenitors of 
each animal as far back as the 7th generation, with their good points and 
defects. It is an extended form of the table given in the Pig-book. 

3) Album of photographs (. LicMbildformUatter ). This contains the 
photos of the most valuable animals in the breeding-Station. 

4) Pigling book (Ferkdbuch). In this are entered the characters 
and peculiarities of all the pigs farrowed every year by each sow. 

5 ) Piggery-book (Stallfoiph) a reproduction in pocket form of the 
first book. Compiled for the practical breeder. 

6) Book of Weights (Wagbuch). In this are noted the weight of 
each pig in the breeding-station. Adult animals should be weighed four 
times yearly, while growing pigs must be weighed once a month. 

7) Breeding Societies Register ( Aufnahmebuch ). This book is de¬ 

signed for vSocieties consisting of several breeders and gives in a reduced 
form the Herdbuchformblatt of each. E. F. 

1346 - The Expediency of Hearing Swine at Grass in South Germany. — Schneider, 
in Zeitschnft fur Schimnesncht , Year XXIX, No. 7, pp. 97-100. Neudamm, April 15, 
1925. 

One of the problems that German pig-breeders are now studying is 
how to feed their animals in order to obtain a reasonable profit in spite 
of the high price of food. One of the best possible methods is to turn the 
animals out to grass, a course that has been very generally advised The 
author however is doubtful as to its expediency and makes reference to 
the fact that the pig-breeding conditions in North Germany are different 
from those obtaining in South Germany. In the north, there is a 
limited number of large industrial breeding farms as well as many average 
sized farms, and the grassland is either quite near or actually surrounds 
the homesteads. In such circumstances it is natural that the pigs should 
be allowed the run of the meadows ; the doors of the sties are opened in 
the morning and left,open throughout the day, so that the animals can 
come and go at will. On the other hand, whereas the large farms possess 
grass-land that is laid dovra and used periodically, there is 110 true pastur¬ 
age in the smaller holdings, for as soon as the young grass appears in the 
spring, it is at once eaten. 

The condition of affairs is totally different in South Germany (Wurtem- 
berg, Grand Duchy of Baden etc.), where small and medium,-sized farms 
predominate and pig-breeding presents many practical difficulties. The 
piggeries and farm-building are not isolated in the middle of meadows, 
but form part of the village ; the fields possessed by each pig-breeder are 
scattered, and often lie far from the centre of habitation; the farmer has 
therefore not sufficient grazing ground for his swine. Turning his herds 
into the stubble fields would entail especially in the case of small holdings, 
the expense of a swine-herd to drive the animals from one field to another 
and the pigs would be obliged to walk long distances and this they could 
not stand as they belong to greatly improved breeds. For the above 
reasons, it is clear that grazing is not a suitable method for rearing pigs 
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in South Germany, at all events on small and average sized farms situated 
in villages. From the hygienic point of view, the animals do as well if 
left in the open yard all day as if they had the run of the fields. The 
author is of opinion that all idea of rapid fattening by means of very nour¬ 
ishing artificial foods should be abandoned and natural feeds used, although 
with these the pigs put on •weight more slowly. 

In conclusion, he impresses upon pig-breeders the paramount import¬ 
ance of the three factors: light, air and exercise. 

E. F. 


1347 - Lucerne as Pasture for Pigs, in Germany. — FRonricn, in Zeitschnft fur 
Schwemezuchtf Year XXIX, No. 6, pp. 81-84, 1 fig., Neudamm, April r, 1922. 

The general importance of lucern as a feed has always been recognised 
in Germany and the question of its particular utility as pasture for pigs de¬ 
serves consideration. 

The writer, after finding that the experiments on the subject hitherto 
made in t Germany were insufficient, undertook a series of researches to 
ascertain if it were really profitable to utilize lucern in this way or not. 

Twenty two young “ Landrasse ” sows, slightly modified by crossings 
with a superior breed, of a total weight of 1880 kg. (average 85 kg. each) 
and a sow weighing 142 kg. were put out in a lucern field with four wooden 
sheds where they could graze for about 2-3 hours daily. As the lucern 
was already well grown the animals were allowed to graze for one morning 
only, the lucern was then cut; three days later the sows were again allowed 
to graze ; grazing had to be suspended on two other mornings after the se¬ 
cond and third mowings. The lucern was cut three times , it was found 
that the sows did not eat it so readily as before, perhaps because it had 
grown during very’dry weather: the sows only 7 ate the upper part and 
did not touch the lower; for this reason other freshly cut lucerne had to 
he given to them. 

Eighteen animals remained on the pasture for 102 days, 3 from 63 
to 70 days ; there was an average increase of 122 gm. each per day. On the 
other hand in the case of 3 sows the increase in weight was very much 
less than for the others ; the writer therefore recommends ascertaining 
whether the animals are profiting by the pasture by weighing them regularly 
and eliminating those which are not giving good results. In addition to 
the lucern eaten by the pigs the lucern field yielded 19.3 qx. of hay in the 
three mowings and the area of the pasture was such that it would certainly 
have yielded a total of 70 qx. of hay, equal to 175 or 200 qx. of green stuff; 
the daily ration of each sow was therefore 7.5-8.5 kg. , 

In conclusion it may be stated that pasture has considerable food 
value ; really lucern is one of the best foods for animals on account of its 
considerable albumen content, and they eat it readily, at any rate so long- 
as it is not too old. Later on many of the sows littered and produced a 
considerable quantity of milk. 

E< F. 
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1348 - Rape as a valuable Pasture for Pigs. — Rice, b. j. (Illinois Experiment 

Station), in The Breeder's Gazette , vol. EXXX 1 , No. 16, pp 320-350, 1 fig. Chicago, 
Ill,, apr. 20, 1925. 

Rape is one of the best forage crops for pigs, and compares favourably 
with lucerne and young clover ; results of analysis show that it contains 
20-25 % of protein and has a high content in ash and a low content in 
cellulose. The full-grown crop is succulent and very acceptable to ani¬ 
mals ; in favourable conditions.one acre of rape provides sufficient pasture 
for 12 to 20 pigs from June x to October or November. By .sowing in 
April it is possible with care to feed six porkers ; the June growth, if there 
is a slight rainfall, will feed the pigs during the summer months or in the 
early autumn, when the pigs who are now much larger, can eat a consid¬ 
erable quantity. Animals fed on a succulent nitrogenous crop such a? rape 
in July, August and September fatten more quickly and the meat finds a 
ready market. 

Both statistical and experimental results agree in demonstrating that 
rape is economically one of the best of pastures. During the experi¬ 
mental period at Illinois, pigs who were fed on maize and pastured on 
lucerne required for each increase of xio lb. in live weight about 6 % lb. 
of maize more than the pigs who were fed on maize and pastured on rape. 
At the Purdue University pigs fed on rape put on 18 ounces of weight daily 
and those fed on clover only just over 1 lb and the quantity of supple¬ 
mentary feeding necessary in relation to increase in weight.was less with 
the rape. The pastures used on the farms, which in 1916 and 1917 gave 
the best selling and most profitable pork, were clover, lucerne and rape. 

Rape is not only useful as a pasture in summer and autumn but can 
also be sown with maize ; it makes better growth when the maize is not 
too closely sown. The crop cannoc entirely replace the nitrogenous 
teed, which is needed by maize-fed pigs, but can greatly reduce the 
requirement. 

The use of rape has the disadvantage that the leaves are so heavy 
that the dew is not evaporated before noon; hence the young pigs get wet 
and may contract illness through exposure to the sun's rays. However 
it is always possible not to put the young pigs to pasture in the morning 
and to give them inslead a dose of oil, E. E. 

1349 - Pig-Breeding in Tuscany: its Difficulties and the Means of Promoting its 
Development (1) — Pfrgola, V., Dei fation ostacolanti lo sviluppo dell'indn stria 
del maiale m Toscana , Relazione presentata all'XI Congresso degh Allevaton di bestiame 
della regione toscana, temtio in Grosseio il 21 e 22 Maggto 1922, ix pp. Florence, 1922. 
Iii Tuscany it is possible and also economical to turn pigs out into the 

fields and allow them to feed on the grass throughout the year, as the 
winters are mild, and there are no prolonged droughts to destroy vegetation. 
As a matter of fact however except in the wooded districts, the healthy 
method of rearing swine in the open is not practised and the pig-bree din g 
industry does not develop as it should. The author has investigated the 
causes of this failure and summarises them as follows : 1) prejudice on the 

(1) See: R. August 1921, No. 842; R. September 1921, No. 939. [Ed.) 
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part of the peasant who believes that pigs must either roam at will, or 
else be always shut up in the sty ; 2) the prevalence of infectious diseases ; 
3) lack of uniformity in production ; 4) unsuitable feeding, especially in 
the case of young pigs ; 5) defective piggeries ; 6) want of cooperation among 
breeders. 

Rearing pigs on the lucerne field costs less than letting them feed in 
the woods, provided the earliest-maturing and heaviest breeds are kept 
and they are given supplementary rations of concentrates and mineials. 
Selected breeds thus fed are no more resistant to disease than ordinary 
pigs. 

The author agrees with Prof. Finzi, of the Scuola Superiore Veierinaria 
at Turin, viz., that swine-fever is only fatal when attended by complications 
which can be avoided by giving the animals an aperient, keeping them on 
a liquid diet and well-protected from the cold. 

The stock now in Tuscany consists of a great variety of breeds : local 
Blacks, “ Cintas ”, Middle Whites, Targe Whites, and Large Blacks, 
together with innumerable ranges of admixture between them. A great 
step in advance would be made if it were possible to replace all these 
varieties by a single homogeneous race. 

The “ Cinta ” is a thrifty, strong, fairly early maturing large animal 
and a good walker. It is especially suitable for rearing in the woods. As 
farm animals, the author advocates the hybrids resulting from the indus¬ 
trial (first generation) cross between the Large Black sow and the Large 
White boar (1), for they inherit the valuable qualities of both breeds and 
are much prized 011 the markets. The author also emphasizes the neces¬ 
sity of making separate boxes for nursing sows and of adopting self- 
feeders and automatic drinking bionghs. F. D. 

1350 - The Effect of Cod-Liver Oil on u Leg Weakness ,s in newly-hatched Chick¬ 
ens. — Hart, E. B., Hai/pin, J. G., and Steenbock, H., in The Journal of Biolo¬ 
gical Chemistry, Vol, III, No. 2, pp. 379-386. Baltimore, June 1922. 

Fifty-seven Rhode Island Red chicks were divided into 3 lots of 19 
each and shut up in small enclosures strewn with wood-shavings. The 
first lot received a daily ration of 97 parts wheat, 2 parts carbonate of lime 
and 1 part sodium chloride plus skim milk ad lib. The second lot were fed 
the same ration and given in addition 50 gm. cod-liver oil per kg. of feed ; 
the birds took the oil mixed with the food without any apparent repugnance. 
The third lot which served as the control, received a very varied ration 
composed for the most part of wheat, oats and bran. 

Of the 19 chicks forming the first lot, one died before it was a fortnight 
old, 6 died within 6 weeks and 8 within 8 weeks ; 5 were killed for pnrposes 
of analyses. The plumage was ruffled and the birds showed a tendency 
to squat on the ground and other signs of leg-weakness. 

All the birds of the second lot survived ; they remained strong and 
active and were recognised as normal by expert breeders. At the end of 


(1) This method has been adopted with success in Ireland and in England: See R. 
July 1922, No. 750; R . August 1922, No. 859. [Ed.) 
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4 weeks, 5 individuals were removed from lot 1, and 5 ft° n * l°t 2 in order 
to determine the phosphorus content of their blood, The results ob¬ 
tained are given in Table I. 


Table I. — Phosphorus content per 100 cub. cm. of serum in Jots I unci II, 


Lots I and II 


Lot 

II 


Number 

Lot I 

Age in weeks 

Weight 

Phosphorus 

Number 

1 

Age 111 weeks 

Weight 

Plios- 

pliotus 

10 

4 

1053m. 

I .93 Hlgttl. 

25 

4 

ioogm. 

2.50 mgm. 

II 

4 

95 

I.07 

26 

4 

145 

5-15 

l6 

4 

115 

2.80 

27 

4 

90 

2.73 

17 

4 

120 

I .40 

34 

4 

120 

3.80 

18 

4 

120 

I -73 

37 

4 

120 

3.80 

Totals 

— 

555 gm. 

8.93 mgm. 

— 

— 

5 ? 5 gm. 

I * 3 f. 98 mgm. 


The uniformity of the results obtained in the case of the chicks of lot 
II prove the beneficial effects of the vitamin in cod-liver oil; in the same 
manner, the figures of Table I show that, except in the case of No. 16, 
the phosphorus content of the blood was much higher in lot II. The 
authors do not explicitly state that rachitis and leg-weakness are the same 
for they are still awaiting the results of further experiment, but they regard 
two facts as significant: a) cod-liver oil has a specific action on both 
rachitis and leg-weakness ; b) the phosphorus content (which decreases in 
rachitic subjects), also fell in chicks suffering from “ leg-weakness 

Six birds (weighing 200 gm.) were taken one after the other from the 
third lot and fed like those of the first. They grew normally for 3-5 weeks 
following the change of diet, but afterwards lost flesh and the characteristic 
symptoms of leg-weakness made their appearance ; the plumage became 
ruffled, and the chicks crouched on the ground. After 4 weeks of the new 
diet, 3 birds (Nos. 39 — 40 — 41) were killed in order to determine the phos¬ 
phorus content of their blood ; Nos. 42 — 43 — 44 being killed successively 
for the same purpose. The results are given in Table IT. 


Table II. — Successive Weights and Phosphorus Content of Serum in Lot //. 


Number 

Weight at time 

of 

! change of'diet 

Weight 

2 weeks later 

Weight 

4 weeks later 

Weight 

6 weeks later 

Phosphorus 
per 100 cm 3 
of serum 

39 * 

300 gm. 

i 

i 

! 470 gai- 

390 gm. 


2.41 mgm. 

40 

230 

410 

400 

— 

i.59 

4i 

250 

460 

450 

— 

2.41 

42 

245 

390 

485 

470 gm. 

3-75 

43 

220 

330 

440 

430 

3*70 

44 

22 6 

, 340 

1. 

445 

435 

2.80 
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The phosphorus content clearly tends to fall, which is in complete 
agreement with the results obtained from the first lot. There are however 
variations which may be attributed to errors in the method of phosphorus 
determination (that of Marriott and HaesslER), or to the excessive short¬ 
ness of the period during which the chicks were kept in the ration with¬ 
out oil. 

The author concludes by stating that newly-hatched chicks can be 
reared 011 a ration consisting of wheat, skim milk and small amounts of 
salts, provided a considerable quantity of cod-liver oil be added during 
the time of most active growth. The efficacy of cod-liver oil is due to 
the vitamins it contains, the vitamins B and C being probably supplied 
bv the wheat and skim milk (1). 

E. F. 

1351 - The “ Type ” in Poultry Breeding. — i j rovenzale, f., in Allevqmenii , Year in, 

No. 8, pp. 204-307. Palermo, August 25, 1922. 

In poultry breeding, as in other kinds of breeding an exact valuation 
of the characters which differentiate one race from another is necessary 
if crossings are to be effective and give products specially adapted for the 
object proposed. The writer groups the innumerable races of domestic 
fowls under 3 types. The first group (brachymorphous) is suited for table 
purposes and consequently its secondary sexual characters are slightly 
developed; in shape it is substantial and it has a marked aptitude for fat¬ 
tening. The second group (dolichomorphous) is used for egg production; 
its secondary sexual characters are highly developed: the hen is agile, ro¬ 
bust, energetic, wiry. The third group (mesomorphous) is used for both 
purposes ; its shapes are more harmonious and intermediate. 

The writer states that the type is the only natural method of grouping 
the different races, the only method on which regular breeding and rational 
Grossing methods can be based. 

E. F. 


(1) It might perhaps be- well to refer here to the principal foods an which the presence 
or absence of vitamins have so far been determined. According to Hardy (Vitamins and 
the Food Supply, in Journal of the Society of Chemical Industry, Vol. 40, No. 5, pp. 70-82, 
London, March, 13, 1921), vitamin A (soluble in fatty substances) is found in; animal 
fats — fish-liver oils — green vegetables — yolk of egg — milk and butter — oleomar¬ 
garine. The insufficiency of vitamin produces rachitis, a checking and sometimes stoppage 
of growth, keratomalacia. Vitamins are absent from most vegetable oils, white bread, mar¬ 
garine, purified proteins ancf carbohydrates. 

The vitamin B (antineuritic) is found in seeds (especially in the embryo, pericarp and 
aleurone layer), in yeast, and yolk of egg; it Is wanting in white bread, polished rice, fats, egg 
albumin, and purified proteins and carbohydrates. Its absence causes a checking and some¬ 
times a stoppage of growth, beri-beri and the polyneuritis of birds and rats. 

Vitamin C (antiscorbutic, or water-soluble) is present in green vegetables (especially 
the Cruciferae) orange and lemon juice, tomatoes, germinating seeds and in carrots. It is 
absent from seeds, white bread, fats, yeast, and purified carbohydrates and proteins; 
shortage or absence causes scurvy. (Ba\) 
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1352 - Intensive Chicken Rearing. — plimmer, r. h a., kosbdale, j i.„ topping, r. b., 
Crichton, A., I. The Vitamin Requirements, Preliminary Experiment. — II. The 
Effect of “Good” Protein, in 7 he biochemical Journal, Vol. XVI, No. 1, pp. 11-22. 
London, 1922. 

I. — Poultry-breeders usually consider that chicks cannot live norm¬ 
ally under artificial conditions of housing and feeding, consequently 
they regard life in the open, access to grass and freedom of movement as 
indispensable to success in rearing the birds. Several investigators have 
however tried to keep a chicken in the laboratory ; had their experiment 
succeeded, it would have been of great importance -from the practical stand¬ 
point. So far, however, the results obtained have been' far from satisfac¬ 
tory and the greater number of the workers attribute their failure to 
lack of, or a wrong method of supplying vitamins. 

In order to decide the question, the authors undertook these experi¬ 
ments and succeeded in keeping several chicks in normal conditions of health, 
from July 13, 1920 to February 28, 1921, by feeding them exclusively on 
dry oat meal, a little milk and cod-liver oil containing the vitamin A , some 
autolysed yeast with the vitamin B f and lemon-juice with the vitamin <?. 
The birds were found to show marked susceptibility to an insufficient 
amount of vitamin B. . The amount of this vitamin required by the organism 
appears to increase in proportion to the increase in fats and carbohydrates 
and may be represented by 0.5 gnu of yeast per 30 gm. of flour, and 
5 cm 3 of oil (for 11 birds), while 5 cm 3 of vitamin A and 30 cm 3 of lemon 
juice (vitamin C) daily is enough for 11 chicks. It should be noted 
that these are not the minimum figures, for since the vitamin requirements 
of poultry are unknown, the total amount given had to be determined 
in an arbitrary manner. Later experiments may be able to fix the mini¬ 
mum quantity of each vitamin. Out of 24 chicks, 12 reached maturity, 
one died as the result of accident, another succumbed at the beginning of 
the experiment, while a third fell a victim to fowl cholera. 

At the end of August 1920, manj^ of the birds suffered from weak¬ 
ness of the legs, but w'ere soon cured by increasing the dose of the vitamin 
B , whereas an increase in vitamin C was without any effect. 

II. — This second series of experiments was undertaken to confirm 

the results of the first, which appeared to prove that chicks could be reared 
in the laborato^, provided a sufficient quantity of the three vitajnins 
were added to their lations., and to test the effect of “ good proteins on 
growth. Choice was made of a mixture of lactalbumin and caseinogen, 
both substances containing a large amount of lysin, with the required quan¬ 
tities of vitamins added. The protein brought about rapid growth ; the 
cockerels began to crow when 40 days old, and the pullets laid their first 
egg at the age of 139 days. The cockerels weighed 1833 gm. and the 
pullets 1815 gm. The birds motilted quickly during October and their 
health was always good. It is an interesting fact that the beaks and legs 
of individuals thus fed were not pigmented. The yellow coloration of these 
parts of the body is derived from yellow pigments in the food which were 
entirely lacking in the experimental ration. ' E. F. 
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1353 - Piseieultural Value of a Stream. — Jolyet, a., in Revue des Eaux et Forets , 
Vol. EX, No. 9, pp. 2S3-296. Paris, Sept. 1922. 

The author gives the results of important experiments carried out 
by the University of Grenoble under the superintendence of Prof. 1 &- 
GER (1). They relate to :— Hydrologic considerations —- Nature of the 
banks and bottom — Surrounding flora *— Qualities of the water — Nu¬ 
tritive resources — Causes of destruction. The author also gives an 
account of some researches made by himself. 

Hvdroeogic considerations. — The stream to be studied should 
first of all be divided into “ sections ", that is to say portions small enough 
to be sufficiently homogeneous. For the study of the hydrologic regu¬ 
lation the following should be noted 1) the width of the stream — 
2) its depth; average depth; existence of shoals, which may be useful 
as spawning places, and holes (very deep places) where carp may take 
refuge for wintering and where trout like to stay when they leave the por¬ 
tion of the river containing salmonidae and venture down stream into 
the portion containing cyprinidse — 3) seasonal variations in depth — 
4) the volume and speed of the flow and their seasonal variations : — 
floods and low condition of the stream are specially injurious if they 
happen during the spawning season. 

Nature of the banks and bottom. —- The following should be 
noted slope of the banks, on which depends their suitability as spawn¬ 
ing places) — petrographic nature of the banks and the bottom — col¬ 
our of the bottom — whether it is strewn with scattered rocks or not, etc. 

Surrounding feora — i) Riverside flora. — Vegetation on the 
banks forming a screen shelters the water against the heating action of 
sunshine; this may be advantageous, by maintaning a suitable temper¬ 
ature for salmonidae, but is not an advantage when cyprinidse are concerned 
as their fry often require very warm water. It may also shelter the 
stream from wind and supply insects which, blown into the water by the 
wind, form a considerable part of the food of fish. It should therefore 
noted whether the stream runs through a forest, a meadow, cultivated 
or uncultivated land; whether the banks are bare, turfed or wooded, etc. 

2) Aquatic flora. — This flora can serve as food for the fish, directly in 
the case of a herbivorous species, indirectly b}^ the animals which it har¬ 
bours, in the case of all species. Tastly it is often useful for the spawn. 
Plants which branch most under water are the most useful, both because 
they harbour a greater number of animals such as worms, molluscs, Crus¬ 
tacea and larvae of insects and because they serve to support the spawn, 
From-this point of view, water-cress, the water Ranunculus (preferred 
by^ike for the deposit of its ova), etc. are very useful. On the other 
hand, plants with thick sub-aqueous stiff, unbranched stalks (reeds, reed- 
-piace, etc.) are “ cumbersome " from a piseieultural point of view. 


(i) Travaux du- Laboratoire de Pisciculture de V Universite de Grenoble, 1909 and 
following years Grenoble, Allier Frdres, Edit. (Author's note). 
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Qualities of the water, — I. Physical qualities: — 

1) Temperature —- The mean annual temperature is of less interest than 
seasonal variations. It is specially important to note the periods during 
which the water reaches the temperatures required for the spawn of the 
principal kinds of fish:— io° (perch, rndd); 13 0 (Prussian carp, pike); 
17° (bream, roach, tench) ; 20° (carp). 

On the other hand, the mean temperature during the 3 hottest months 
(June, July, August) and the usual maxima during that period should 
be noted. These high temperatures, as a matter of fact, influence the 
descent of the salmonidse down stream in the rivers, as they influence the 
mortality among lampreys and shad after spawning. Further, local 
variations must be taken into account:— the “ holes ”, where the wa¬ 
ter remains cool in summer, and bottom springs attract large trout and 
salmon going down to the sea. 

2) Limpidity. — It is important to note whether the water is usually 
muddy or limpid, whether the periods of muddiness are frequent and 
whether they coincide with the spawning seasons. Even when not poi¬ 
sonous, matter in suspension is injurious to fish because it is deposited 
wherever the current slackens : these deposits cover the supports in 
the spawning places, hindering the fish from depositing their ova. They 
even cover the ova after spawning and hinder their hatching out. Fin¬ 
ally the fish may have their respiration impeded by an actual * obstruc¬ 
tion of their gills : saw-dust especially may thus cause death by suf¬ 
focation. 

3) Colour. — To judge the colour, the water is examined in a test 
tube-holding about 1 litre, placed on a sheet of white paper and com¬ 
pared with distilled water in a similar test tube. 

II. Chemical properties. — These can only be determined by a 
series of chemical analyses. Certain indications however enable a rapid, 
though rough, estimate to be made. 


Quality of water in relation to its fauna and flora. . 


Quality 

of the water (r) 

Fauna 

Flom 

Pme ..... 

/ 

j Ph\sa fontinahs . . . t . 

Waterciess. 

\ 

Pond snail.; 

Potamoreton natmxs . 

Indifferent . . < 

. Oval pond snail .. , 

Veronica anagallis. 

1 

Plano rbi$ mar: in at a. ....... 1 

[ Veronica Beccahm a. 


(1) This relates to the quality from the point of view of potability by manTT^^lt 
-should be similar for fish, 



Unhealthy, 


j Red Cyclas . 

| Bithima tmpura 


Waterlily. 

Rushes. 

Dock. 

Loosestrife. 


[.I WSJ 
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1) Smell and taste > — Water which gives off a putrid smell and 
water which has a disagreable taste or which is even simply flat, may 
be considered a priori as indifferent or bad. 

2) Fauna and flora. — The annexed Table is copied from the 
book :— P. F. Chaeon, Les eaux souterraines , Paris and Liege, 1913, 
Libr. polytechnique. 

3) Aeration . — A sufficiently aerated water should give off bub¬ 
bles of gas as soon as it is placed on the fire in a thin metal vessel. 

4) Hydrotimetric degree. — The nationality of the scale used 
must be indicated 1 degree on the French scale is equivalent to 
0.56 of a degree on the German scale or 0.70 on the English scale. 

5) Percentage of organic matter. — This is of interest because this 
matter is liable to undergo putrid fermentation, setting free deleteri¬ 
ous gases. 

Food reserves. — The production of young fish will not increase 
the number beyond that which the supply of food will support. These 
reserves are essentially of an animal nature and consist mainly of the 
lower animals. Among these aquatic invertebrate animals which prob¬ 
ably serve as food for fish are : — all the Entomostraca (the lowest sub¬ 
class of the Crustacese), which are sought after by young fish — Worms 
(Lumbriculus, Rhabdoceles , Tubifex, Trichodrilus, Nais, etc.) — Am- 
phipoda Crustacea or fresh water shrimps belonging mainly to the ge¬ 
nus Gammarus — Insects larvae of Perlidae, Ephemeridae, Phyga- 
meidae, Chironomidae, etc. ; “ water spiders ” (Berris, Velia, etc.) — 
Molluscs. It appears from M. Lager’s researches that to give one of 
the Salmonidae the quality of flesh called" Salmon flesh ” it is sufficient 
to feed it abundantly with shrimps. 

The larvae of Perlidae live more especially in the streams containing 
Salmonidae. 

M. L^ger observes that in the list of Invertebrae found in the stream 
under examination it is specially desirable to note those which are "do¬ 
minant ”, that is to say the species which are particularly abundant 
during the three hot months June, July and August, the fish feeding 
season. Land insects which fail into the water, or which are blown into 
it by the wind, or which, flying along the surface of the water, may be 
snapped up, form a considerable part of the food of the fish. 

Causes oe destruction. — Very numerous, especially for the ova: 
— infectious diseases, poisonings, poaching, destructive animals. 

From an examination of all data relating to the piscicultural value 
of a stream it is possible to deduce the “ biogenetic capacity ”, that is 
to say the number of fish of such and such a species that the stream can 
normally harbour so as to produce fully. This idea comes in when it 
is a case of deciding1) a reasonable number of young fish to put 
out in a stream; 2) the quantity of fish that may be caught. 

To reduce the biogenetic capacity to figures, M. L^GER suggests that 
a numerical value, in a scale running from 0 to io, should be given to 
a stream. 


11 
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A stream which only contains 15 to 20 cubic cm. of nutritive matter 
per sq. m. of bottom or per cubic m. of water may be considered poor. „ 
Very rich water contains 10 times as much or more. 

Streams whose bottoms are constantly shifting, but have here and 
there a more stable pebbly bottom, where layers of diatoms, chlorophy- 
cese, mosses, etc. are formed and where consequenly a few scanty lar¬ 
vae of insects (Ephemeridse or Perlidse) are found can be valued numer¬ 
ically by 2 or 3, often more. 

If the bottom of the stream is fixed and formed of rocks or large 
irremovable blocks of stone, the flora and fauna are richer and the bio- 
genetic capacity may be as high as 3 to 5. 

If the streams are less rapid, with tufts of aquatic plants here and 
there alternating with sand banks or have a rocky bottom harbouring 
a numerous fauna of larvae of insects and Crustacea, the biogenetic 
capacity rises to 5 or 7 and may reach 9 if there are also quiet parts 
sheltering shoals of small fish e. g. minnows or loaches. 

I/astly the richest streams are those which, winding about in fertile 
plains, have a regular, moderate current, slowed down here and there 
and whose bottoms are largely carpeted with the aquatic plants pre¬ 
viously referred to or with large pebbles covered with Eontinalis and 
algae in which swarm various aquatic fauna. Their numerical value, 
seldom less than 8, may reach the maximum if very favourable condi¬ 
tions of exogenetic alluvium, determined by crops or by the river-side 
vegetation, are added to the inherent nutritive richness of the stream. 

The biogenetic capacity remains approximately constant over a 
width of from 2 to 2.5 m. along each bank of the stream, but beyond 
that it decreases rapidly. If the stream is over 5 m, in average width, 
it must be taken into account in calculating the biogenetic capacity. 

The population formula (N), expresses the number of fish which the 
stream should normally contain per kilometre of length ; the yield for¬ 
mula (K), the quantity (in kg.) of fish which may be caught during a year 
per km. of length. These formulae are respectively: — 

N = 10 P (I, + 5); IC = 5 )i 

where E represents the average width of the stream and (3 the bio¬ 
genetic capacity numerically valued from 0 to 10. F. D. 

1354 - Advantages of Keeping Carp in Riceftelds for Fertilizing the Soil — chiappelli, 

R., in II Giornale di Risicultum , Vol. XIX, No. 9, p. 144. VurcelU, September 30, 192a. 

On an area of 17 831 sq. m., with a total expenditure of 1681 lire for 
feeding, introduction of the Galician “ mirror ” carp, Cyprinus carpio var. 
specular is , superintendence and miscellaneous expenses, M. Tagliabue, 
at Morimondo (Province of Milan), has succeeded in getting a profit of 819.25 
lire, after deducting expenses, corresponding to 430.45 lire per ha. (1): 

(1) See R, Apr. 1921, No. 422 {Ed.) 
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To this profit should be added the advantages resulting from the decreased 
cost of removing grass and manuring and from the increased yield of rice. 
Moreover, the wheat which followed the rice gave a more abundant crop 
in the place where intensive rearing of carp was practised. The plot gave 
23 qx. of paddy and 34 qx. of straw per ha. as against 17 and 21 respectively 
in the control plot. Keeping carp has therefore clearly a favourable action 
on the fertilization of the soil. F. I). 

1355 - Piscicultural Research in Germany. — Zeitschrift fur Fischerei und defen Hilfs- 
wissenschaften , Neue Folge, vol. V, No. 1-2, pp. 205, 8 full page pi. Berlin, 1922. 

The number reviewed contains the following papers :— 1) Torlitz, 
Contribution to the question of the species of the common river eel, ana- 
tomo-biological research, with a bibliography of 40 publications, — 
P. SchiEMENz, Research work on the feeding of aquatic animals and es¬ 
pecially of fish — 3) A. WtllER, Research work on the feeding of lower 
aquatic animals ; the feeding of Gammams pulex — 4) P. Brofeldt, 
winter feeding of the perch and the ruffe ( Acerina cernua) — 5) E. Do¬ 
pers, Research work on the feeding of fish in natural conditions. 

Brofeldt concludes from his experiments that the perch and the 
ruffe feed also in winter, though less than in summer. The smallest 
perch (up to 10 cm. in length) feed on Entomostraca ; those a little 
larger (from xo to 12 cm.) feed on land animals ; the largest probably 
only feed on fish. Asellus is the most important of tho land animals; 
the larvae of Chironomus and worms of the genus Tubifex are also 
important; other land-dwelling animals are of negligible importance in 
the feeding of perch. 

The smallest ruffes (up to 6-8 cm.) feed on Entomostraca and 
larger kinds of land-dwelling animals, especially larvae of Chironomus 
and the isopod Crustacea Asellus. 

Dobers made his experiments from July to October. The stom¬ 
ach contents of various species of fish are given in 8 large Tables and 
the whole is summed up in a 9th Table, from which the following facts 
may be deduced: — 

Out of the 4 species examined, young fish and Corixa were only 
found in the perch (Perea fluviatilis ). 

Ephemera were only found as from September, during Septembei 
in the perch only; during October in all 4 species; they were most im¬ 
portant for the perch ; least important for the roach ( Leuciscus rutilus ). 

Chironomus forms the principal food of the perch and the ruffe 
(Acerina cernua ), from July to October; they are of much less import¬ 
ance for yearling tench (Tinea tinea) and for roach. 

Perfect insects (taken on the surface of the water)of some im¬ 
portance for roach, in one case only, in July. 

Chydorides (except the genus Eurycerctis) : — of some importance 
in October, for tench' only. 

Eurycercifs ; — important in the feeding of perch and ruffes in July- 
August. 
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Daphnia , Ceriodaphnia important lor perch in July-August, 

Bosmina : — very important for roach in Septernber; not unim¬ 
portant for roach and perch in July-August. 

Gammarus more frequently found, during October, in ruffes 
than in the 3 other species examined. 

Alga:— found only in roach, in October, in two ponds, but in 
them of fundamental importance. 

A comparison of the feeding of these species, commonly called and 
erroneously, herbivorous (“ griinweide ”) with that of carp proved that 
they are formidable competitors and that consequently their presence 
is not desirable in ponds where carp are kept. The least serious com¬ 
petitor is the tench; as a matter of fact tench and carp are often kept 
together. 

A smaller number of examinations were made of r ‘ sandra ” (pike- 
perch) ( Lucioperca Sandra ), gudgeon ( Gobio lluviaiilis) , three spined 
sticklebacks ( Gaslerosteus aculeatus), bream (Abramis brama) and young 
fish, most of them probably roach. 

The following were found in the pike-perch, larvae of Chironomus ; 
in the gudgeon Chydorides, remains of Cladocerse and larvae of 
Chironomus; in the ruffe, larvae of Chironomus, Copepodes and, in 
smaller numbers, Ephemera (this fish is therefore a dangerous competitor 
with the species bred which have greater value) ; in the bream and in 
young fish, mainly Cladocerae and some Chydorides and Daphnia. 

F. D. 

1356 - Eels and their Place Of Breeding (1). ■— Schmidt, J., in Philosophical Trans¬ 
actions of the Royal Society of London, Series B, Vo). 21 r, pp. 179-208, pi, 17-18. 
London, April 1922. 

After reviewing previous experiments on the biology of the eel since 
1904, the writer describes the results obtained in 1920-1921, on board the 
schooner “ Dana On these results and on the whole of the previous 
experimental work, M. Schmidt bases lus reasons for reconstructing the 
sexual life of the eel as follows : — 

During the autumn months, European eels {Anguilla vulgaris ), which 
have reached the stage of “ silvery eel, ” migrate to the Atlantic ocean and 
travel towards the south-west: the direction of their journey, the duration 
of which is still unknown, is towards a part of the western Atlantic 
situated to the north-east and north of the West Indies between 22 0 
and 30° N. latitude and 48° and 65° W longitude. The central portion 
of the region is about 26° N and, consequently, about mid-way between 
the Leeward islands and the Bermudas. Here the eels breed; spawning 
starts at the beginning of spring and lasts until the summer. At first 
the larvae, from 7 to 15 mm. in length, remain at a depth of from 200 to 
300 m. and grow rapidly ; they reach 25 mm. in the early summer months, 
they then move towards the surface of the ocean and, helped by the move- 


(i) See R. 1919, No. 1213. (Ed.) 
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ment of tlie mass of water towards the west, they begin their journey 
in the direction of the coast of Europe. During the first summer they are 
found as far as 50° W; the second summer, they grow to 50 or 55 mm. and 
get as far as the Central Atlantic ; finally, in the third summer, they reach 
the limit of their growth (75 cm.) and gain the coastal waters of Europe. 

During the autumn and winter they undergo the metamorphosis 
described by Grassi and Calandruccio and pass from the leaf shaped 
stage to the blind stage. 

Schmidt often found larvae of the American eel (. Anguilla rostmta) 
mixed with those of A . vulgaris in the place of breeding ; the migration of 
the two 1 species in opposite directions might be due to two causes: — 
a) the one ethnological, the larval stage of A. rostmta only lasting one year 
the period being consequently insufficient for crossing the Atlantic ; b) the 
second geographical, the centre of the breeding place of A. rostrata 
being slightly more to the west and south than that of A. vulgaris. E. F. 

FARM ENGINEERING. 

1357 - Development of Electro-Agriculture in the Province of Bologna. — 1. z. r m 

Agricoltura Bolognese , Year XII, No. 4, p. 39, 8 figs. Bologna, April 15, 1922. 

The writer, taking as his standpoint the report of A. Tarchetti 
on certain trials made at the Vercelli Competition and leaving out of account 
heavy oil machines, observes that the funicular tractors most used in elec¬ 
tric ploughing are the Howard fixed motor type, with horizontal cylinder 
motor on the carriage itself or on a separate carriage, and the Fowler 
mobile motor type, which works along the edge of the field. After referring 
to the great advance made in this kind of mechanical ploughing through 
the efforts of the <f Ape ” Society, the writer gives a practical demonstra¬ 
tion to prove that such systems should be adopted as advantageous from 
an economic point of view. 

Indeed, by using steam or internal combustion motors for ploughing, 
the cost per ha. fluctuates between 400 and 500 lire, whereas with electric 
power, at the contract prices of the Company, the maximum price is 
385 lire, made up as follows : 

Hire of the apparatus complete, including the services of a foreman. 


provided by the Company. 300 It re 

5 workmen provided bv the user. 75 

Transport cf the apparatus complete.. . 10 


Total ... 385 lire 


As to the work performed by these machines, the writer gives the fol¬ 
lowing figures, taken in actual practice : in 10 hours, with a single furrow 
plough, in dry soil, and at a depth of 35 to 45 cm., 6 to 7 sections are 
ploughed ; with a double furrow, and at a depth of 20 to 30 cm., 8 to 10 
sections are ploughed. In a rice field, with a single furrow 20 to 25 cm* 
deep, 9 to 10 sections (of 2080.44 m 2 ) are ploughed. 


AGRICULTURAL 
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Each complete machine-set includes a portable enclosed apparatus for 
transforming the electric current (15 000 to 220 volts), a horizontal-cylinder 
carriage, an electric-motor carriage, a plough balance and two anchor 
carriages with metal cable systems which, when attached to the cylinders, 
give the forward and backward movement to the plough. 

G. D. 


1358 - Palm Oil as Motor Fuel. — Dautrebande, J., in Revue de Chimic Industrie He , 
Vol. XXXI, No. 369, pp. 268-269. Paris, September 1922. 

Palm oil is derived from the pulp of the fruit of the palm ; it is compos¬ 
ed of palmitin, olein, glycerine, with palmitic, stearic, oleic acid ; it melts 
at 35 0 , burns at 200°; its calorific value is 9228 calories. The supply 
of palms is immense all over the African continent; and the natives util¬ 
ize only a tenth part. In 1912, 108 000 tons of oil were exported, includ¬ 
ing 78 000 tons from Nigeria. It gives an excellent fuel, leaving no re¬ 
sidue; it. is possible to reach a temperature of 1806° and there is 110 risk 
of exploding owing to its high flash point. Transport is easy on account 
of its butyrous consistency ; its acidity does not corrode metals ; its unit 
price is less than that of other fuels in its country of origin ; 1 kg. of palm 
oil is equivalent to 1.200 kg. of coal. The only drawback, compared 
with crude oil, already largely used, is the high flashing point, which makes 
it difficult to light. Motors of 120 HP. are already working .successfully 
with palm oil and it may be predicted that its use will soon become 
general. 

A. de B. 

1359 ~ Experiments in Mechanical Fiax Carding. — passelEgue, g., in journal 
d? Agriculture pratique, Year 86, Nos. 31, 34, 35,pp. 113-114; 117-178 ; 195-197 : 2 figs. 
Paris, August 5, 26, September 2, 1922. 

Three types of machines for mechanical carding were entered at 
the last competition held at the Wallelot-sous-Beaumont industrial expe¬ 
riment Centre. The writer refers to the economic and industrial value 
of this system and describes in detail the three types of machines, which 
may briefly be classified as 

Type for carding witb combs 
» » » » rollers 

» » » d belts 

with some modifications made by each maker. The programme of the 
competition prescribed the output, its quality, cost of carding, time taken, 
the cost of the machine and its amortization, as compared with similar 
standards on an equal quantity of raw material carded by hand. The 
writer concludes that whatever the decision of the judges may be, which 
will no doubt be very interesting, the fact remains very encouraging 
from the point of view of the development of machine work in agricultural 
industries. 




G. D. 
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1360 - Farm Garages. — Ring elm ann, M., ill Journal d' Agriculture pratique, Year 86, 
No. 30, pp. 94-99, 5 figs. Paris, July 29, 1922. 

The writer describes all the qualities which should be found in garages 
intended for housing touring cars and small camions intended for agricul¬ 
tural use. He then gives detailed information on the subject of the di¬ 
mensions suitable for country garages and he considers the ca.se of a build¬ 
ing constructed to hold a single vehicle, indicating the slight modifications 
which would be required in the original plan to adapt it to the require¬ 
ments of several vehicles. 

When building a garage in the country, the question of economy of 
■space does not enter as is the case in towns, and the writer therefore recom¬ 
mends the following dimensions for a building to house a single vehicle - 

Total length of the building : — length of the vehicle -f- 2.40 m. 

Total width of the building : — width of the vehicle + 2 m. 

The writer remarks that the width may be slightly decreased if sev¬ 
eral vehicles arranged side by side are to be housed. In fact, if the given 
dimensions were applied in the case of several vehicles, there would be 2 m. 
free space between each pair of vehicles, which might be reduced to 1.40 m. 
Thus, supposing a touring car is about 4.20 m. in length with a width of 

1.60 m., cr that a small camion occupies a space of 5 m. x 2 m., and apply¬ 
ing the dimensions of the former case, a garage 6.60 m. in length by 

3.60 m. in width would be required. 

It is recommended that the window and the entrance door should be 
on the same side as the front and rear of the vehicle. 

The door should be at least 2.50 m. wide and about the same height, 
and if possible a sliding panel or falling panel door should be used. It 
should be so arranged that the vehicle enters the garage on one side and 
goes out by the exit door opposite. There should also be sufficient free 
space round the garage for entry and exit movement ; this space should 
"be 7 to 8 m. wide. 

Regarding the height and architecture of the building, the writer 
leaves it to the taste of the builder, provided he tries, as far as possible, 
to make the building harmonise with the surroundings, having due regard 
to the importance both of such harmony and of economy of material 
used. G. D. 


RURAIy ECONOMICS. 

1361 - Value of Animal Products in Relation to Crop Yield since 1919 in the United 
States. — Weather, Crops and Markets, Vol. II, No. 11, pp. 220-221. Washington, D, C., 
Sept. 1922. 

Under the normal price conditions of 1911-1913 the value of the ani¬ 
mal products of the farm, including animals raised, was 59.7 % of the value 
of crops. By 1916 this value had decreased to 48.1 % and by 1917 to 
43-4 %• Thereafter the ratio of the value of animal products to crops 
increased to 56.9 % in 1918, fell to 54.2 % in 1919, increased to 67.4 % in 
1920, and to 76.0 % in 1921. As the value of animal products decreased 
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between 1911-1913 and 1917 in relation to the value of crops, the value 
of crops in terms of animal products relatively increased from 167.4 % *** 
1911-19x3 to 230.3 % in 1917. 

The reason for these opposite tendencies was to be found in the fact 
that prices of crops increased under war conditions, before the United Sta¬ 
tes became a participant, in a greater degree than the prices of animal pro¬ 
ducts. After 1917, crops in relation to animal products lost in total 
value and in 1918 and 1919 were but little above their pre-war relative po¬ 
sition. In 1920 the steep decline in the prices of crops gave to crop value the 
abnormally low position of 148.3 % relative to the value of animal products, 
because the" prices of animal products were not so sensitive to the defla¬ 
tion movement as were the prices of crops. The prices of primary products, 
such as crops, are usually more sensitive to general influences than are the 


1919 

1920 

1921 



Value of Animal Products as a Percentage of the Value 
of Crops, United States, 1919-1922. 


prices of secondary products, such as animal products, which depend on 
crops for their production. The relative position of crop values declined 
in 1921 to 131.6 % of the value of animal products, the lowest point in the 
record of the U. S. Department of Agriculture which extends back to 1897. 

The crop year beginning in 1919 included the peak of the price infla¬ 
tion movement which extended into the calendar year 1920. From 1914 
up to and including the crop year 1919, the value of animal products in 
relation to the value of crops fell, and yet even in 1919 the value of the ani¬ 
mal products of the farm was greater than the value of the crop production 
in 6 States. By 1921 crop prices had fallen so much further relatively 
than the prices of animal products that the list was expanded to 11 States 
by the addition of prominent crop producing States. 

The change in Iowa's relative position from 1919 to 1921 is worthy 
of note. In 1919 its crop value was $811 200 000 and the value of its ani¬ 
mal products $745 000 000, but in 1921 the crop value had fallen to 
$282 600 000 while the value of animal products had fallen to $475 700 00. 
The relative values of crops and animal products in Iowa shifted from an 
excess crop value of $66 200 000* in 1919 to an excess value of animal pro- 

% , 
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ducts of $ 193 100 000 in 1921. The value of animal products as a percent¬ 
age of the value of crops in Iowa increased from 91.8 % in 1919 to 129.2 % 
in 1920 and to 168.3 % in 1921, whereas in the United States the movement 
was from 54.2 % in 1919 to 67.4 % in 1920 and to 76.0 % in 1921. 

Computations similar to these have been made for 8 prominent crop 
producing States, the value of whose animal products on farms exceded the 
crop value in 1921. G. A. B. 

1362 -Plant Foods and human Foods in Germany. — remmermann, o., in Zeitsckrijt 
fur Pflanzenerndhrung und Dungung, Vol. I, No. x, pp. 3-8. Reipzig, 1922. 

Before the war, Germany produced 90 % of the vegetable elements 
and 67 % of the animal products : fat, meat, milk etc., which she required. 
German agriculture sufficed therefore for the feeding of 56 million inha¬ 
bitants, and the remaining 12 million were supplied through importation, 
which was then very easy. The loss of 73,000 sq. km., or 13.6 % of her 
territory, has deprived Germany of: 

19.7 % of her potato crops 13.72 % of her rye crops 

17.20 % of her barley crops 12.60 % of her wheat crops 

On the other hand, the population has diminished by 7.5 millions, or 
10.8 %. Formerly there were 192 inhabitants per 100 ha. of arable land ; 
at present there are 202. Larger importation is therefore necessary, a very 
.serious problem under present conditions. Production therefore must 
be increased, and this can be effected by the following means fculture and 
intensified improvement of soils — proper increase of manuring — develop¬ 
ment of plantations — selection of appropriate species — selection of seed¬ 
lings — control of weeds — increase and improvement of forage — etc., but 
the most important questions are those connected with plant and animal 
diseases. 

During the 25 years of peace from 1889-1890 to 1913, the yield per ha. 
in Germany had increased as follows : 

Bread cereals, 58 %. 

Animal feed cereals, 52 %. 

Potatoes, 56 %. 

Rye from ix. 8 to 19 qx. per ha. 

Wheat from 15.1 to 23 qx. per ha. 

Oats from 14,1 to 21.9 qx. per ha. 

Potatoes from 101.8 to 158.6 qx. per ha. 

The consumption of fertilisers rose from 16.2 million qx. in 1880to 106.9 
millions in 1913, an increase of 600 %. But the war has caused a great 
decrease. Nitrogen, from 635 000 tons consumed in 1913 of which 185 000 
were artificial fertilisers, had fallen in 1919 to 305 000 tons, of which 115 000 
were artificial. Phosphoric acid, from 1 060 000 tons, of which 550 000 
were fertilisers, in 1913, had fallen as low as 430 000 tons in 1919, of which * 
230 000 tons were fertilisers. 
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Consequently, the yield per ha. has decreased as follows : 

Bread cereals.from 18.39 to 14.4 qx. per ha. or 46.3 % 

Forage cereals. » 19 -3 » 15.0 » » » » 24.22 % 

Potatoes. » 142-0 » 98.0 » » » » 31 % 


During the last 25 years (1885/89, 1908/12), food production had 
increased as follows : 


Cereals from 16.3 million tons to 26 million tons. 4^-3 % 

Potatoes from 29.7 million tons to 44.2 million tons.48,9 % 


At the same time, the increase in the population, which rose from 48 
to 64 millions (300 000 yearly), was inferior by 33% to that of food pro¬ 
duction. 

In order to be completely independent of importation, Germany should 
increase her production by 50 %. According to Mayer, the maximum 
possible yield per ha. is as follows : 

40 qx. of wheat and straw. 

320 qx. of potatoes, including tops. 

300 qx. ot beets, including tops. 

Further, there are still 3.5 million ha. of uncultivated land which 
could easify be rendered arable by artificial fertilisers. A. de B. 


AGRICULTURAL INDUSTRIES. 

1363 - Types of Wine produced in the Trentino — catoni, g. and Guselotto, a., in 
Giornale vinicolo italiano > Year 48, No. ii, pp. 102-103. Casale-Monferrato , March 12, 
1923. 

The common red table wines, as sold, are the result of mixing various 
wines. They differ in character even in the same district. Two principal 
types can be distinguished wine made from 14 Pa vara ” and " Marze- 
mino Padovano” or “Negrone " grapes, which is full-bodied but slightly 
acid and peculiar to the Val d'Adige, in the Rovereto zone, and that which 
is made from “ Schiavone or " Fossaro ” grapes to which “ Toroldico ” 
or “Negrara” grapes have been added, which give an agreeable bou¬ 
quet ; it is produced in the zone to the north of Trent. 

The white table wines are mainly made from the “ Veraaccia ” and 
" Bianchetta ” varieties. They have relatively little body and are defici¬ 


te} See March. 1921, No, 302 ; R. July, 1921, No, 728; R. October 1921, N0.1012 ; 
in which the above-men 4 ioned vines arts described. For other information regarding the Treu- 
tino wine-making industry, see: — Gramatica, L’industria enologicae i vini della Venezia 
tridentina, in Bollettino del Consiglio provinciate d’Agricoltur.% ; Year XXXV, No, 7-8, pp. 189- 
X92, April 15-20, 1922 ; Dati ahalitid dei vini della Venezia Tridentina dell’ultimo ventennio. 
Ibidem, pp. 193^95 ; Panizza, T., Della produzione e del commercio vinicolo net Trentino 
Ibidem , pp. 196-304. {Ed,) 
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ent in alcohol, but they have a pleasant flavour and are stimulant and 
smooth to the palate. " Riesling Italico ”, if it comes from favourably 
situated places, also enjoys a certain reputation in,the market. 

The better table wines are called " special wines For the white 
kind, " Nosiola ” and “ Garganera ” grapes are used ; for the red wine, 
“ Negrara ", which in some places also furnishes a bottling wine. " Grop- 
pello ” is also superior to the ordinary wines. But the wines of the Pro¬ 
vince most in request are “ Marzemino ” and " Teroldico The former 
is alcoholic, delicate and slightly scented ; the latter has a strong bouquet 
with a special aroma and a high alcoholic strength ; it is rich in colouring 
matter and does very well as a wine for mixing and for bottling. 

In the Sarca Valley (Dro), " Trebbianc ” gives a scented wine of the 
Marsala kind, which is called " vino santo From the " Nosiola ” grape 
of the neighbourhood of lake Toblino and of the Pressano and Sorni (Tavis) 
hills an excellent wine called " natalino ” or " vino santo ” is' made by 
the straw process. " Rhenish Riesling,” "Trammer,” "Bourgogne,” 
" Cabernet, ” etc. from the Trentino are all excellent wines which are equal 
to the best vintages. * The chemical composition of the principal wines 
mentioned is given in the following Table : — 


Chemical composition of the principal Trentino wines . 


Variety 

Alcohol 

% 

Acidity 

Acetic 

acid 

Dry 

extract 

without 

sugar 

Ash 


Grammes per litre 

Red table wine (Rovereto zone). 

8.S9 

5-92 

0.70 

19.27 

2.31 

Red table wine (Mezolombardo zone) . . 

9.25 

6.20 

0.60 

19.00 

2.20 

White “ Vernaccia”. 

8.90 

6.52 

0-79 

16.00 

1.50 

“ &iesling Italico ”,. 

10.00 

5.22 

O.97 

21.13 

2.74 

“Nosiola”. 

10.93 

5.40 

0.64 

16.32 

1.52 

“ Groppello ”. ..1 

18.64 

9.24 

0.26 

23-54 

2.74 

“ Negrara ”.! 

11.71 

5.40 

0.62 

20.27 

2.09 

" Marzemino ”.1 

12.64 

5.04 

0.58 

20.78 

2.14 

“ Teroldico ”.... 1 

12.47 

6.00 

O.72 

22.61 

2.22 

“ Vino santo ”.i 

14.17 

7.52 

O.99 

145.80 

2.4O 

! 


1 

1 

: ! 

(total) 



F. D. 


1364 - The “ Deferrage " of Wines (Report of the Governor General ol Algeria). — 

Potjget, (Professeur k la Faculty des Sciences, Directeur du Eaboratoire de Chianie 
agricole et industrielle, Alger) and Bonnier (Chimiste attache an dit Baboratoire), in 
Bulletin Agricole de VAlgirie, Tumste-Maroc, 2nd Series, Year 25, No. 2, pp. 33-4-3. Al¬ 
giers, February, 1922. 

Certain wines are known to show turbidity on exposure to the air, and 
this alteration is called casse . If these wines are poured from one ves¬ 
sel into another or left in an open receptacle they sooner or later become 
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thick. This has been found to occur especially with white wines ; these 
become colourless, turn milky and finally deposit a dirty white precipitate. 
In the case of red wines, the pigment is almost always precipitated, an irri- 
descent film first appears on the surface, then the liquid becomes com¬ 
pletely turbid, and after some hours, quite a large quantity may have 
become " casse ”, The colouring matter becomes insoluble and turns 
more or less brown and floats upon an almost colourless liquid; later 
it falls to the bottom where it forms a purple precipitate. The other con¬ 
stituents of the wine also become altered and the vinous flavour disappears. 

Two kinds of casse , the oxydasic and ferric are recognised. The form¬ 
er is due to the presence of soluble oxydasing ferments that introduce 
oxygen into the colouring matter, thus altering it so that it precipitates. 
This was discovered as long ago as 1894 by Bouffard who also suggested 
the means of remedying this trouble. The wine must be heated to 65° C., 
or else sulphur dioxide or bisulphites added, to render the oxydase inactive. 
At the present time the addition of sulphur-dioxide and of its salts is gen¬ 
eral, and hence this wine disease no longer occurs. Ferric casse is much 
more serious; it also was reported by Bouffard, but somewhat earlier, 
viz., in 1887. found the deposit contained as much as 10 % of iron 
(determined as ferrous-ferric oxides), and showed that the introduction 
of a ferrous salt is enough to cause a tendency in any wine to become 
turbid. Bouffard recognised that this disease is not checked by means 
sufficient to destroy the oxidase ; heating is wholly ineffective and sulphur 
dioxide only succeeds in checking the alteration until it assumes consider¬ 
able proportions. Tartaric acid however stops the change and masks 
the iron reaction. These statements were confirmed by Lagatu who 
persuaded the experts to adopt his opinion. 

As Fonzes-Diacon has shown, the white precipitate is almost entirely 
composed of basic ferric phosphate associated with a small .amount of 
basic calcic phosphate and containing colouring matters. It is clear that 
the ferrous salts are oxidised by the air and transformed into ferric salts 
which combine with the phosphoric acid and precipitate it; the precipitate 
carries with it any foreign matters present. In red wines, the ferric salts 
can also react on the colouring matters. 

The researches of A. Gautier have proved that these colouring 
substances are tannoids, i. e., compounds possessing the properties of tannin 
which can be divided into three groups: 1) a yellow pigment, very resist¬ 
ant to oxidation — 2) red pigments, or oenolins, some of which are sol¬ 
uble and others insoluble in water — 3) violet pigments, or' cenocyan0 
ins, that appear to be ferric salts ionisable by oenolins or their amino- 
derivatives. CEnocyanins occur largely in the black grapes of hot regions; 
in the presence of air, the ferrous ion becomes ferric by oxidation which 
causes precipitation of the tannoid substance. This is one of the causes 
of the clearness of old wines and of the instability, of thick wines; it also 
bring about casse bleue or the blackening of wines. CEJnocyanins are how¬ 
ever frequently, not present in many red wines and in all white wines 
and in these cases, casse blanche occurs. The grapes used for making 
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these wines contain iron, but this only occurs in traces, or in the form of 
non ionised organic combinations, and thus has no power of reaction. The 
iron found in the white precipitate of these wines must undoubtedly have 
been introduced during the manufacturing process ; it is derived from the 
iron used in wine-making plant, vats, beaters, pressers, pipes, etc. The 
acid of the must and wine attack the iron, the sulphur dioxide is still more 
active, especially if it is present in considerable quantities; 6-10 gm. 
per hectolitre should be sufficient, especially if the wine is also cooled if 
necessary. In order however to dispense with the refrigeration process, 
larger quantities are introduced with the result that the solvent power 
of the iron is increased and u casse ” insues. Bisulphides, particularly 
sodium bisulphide, have a similar effect when used instead of sulphur 
dioxide. Owing to the presence of phosphates in the wine, most of the dis¬ 
solved iron is precipitated as ferric phosphate. Wine should normally 
not contain more than 100-300 mgm. of phosphoric acid per litre, but now¬ 
adays, ammonium phosphate is added to the must to promote alcoholic 
fermentation, as much as over 30 gm. per hectolitre being sometimes intro¬ 
duced ; the results of this addition which encourages casse blanche>(& milky 
appearance), have been reported by Fonzes Diacon. 

In order to prevent this form of casse , some wine-growers have limited 
or suppressed the use of iron or cast-iron apparatus and have adopted glazed 
ware receptacles. 

Another way of attaining the same result consists in the introduc¬ 
tion of organic acids that dissolve the basic ferric phosphate and thus mask 
its presence. 

Botjefard recommended for this purpose the addition of tartaric 
acid, sometimes in considerable amounts, up to 500 gm. per hectolitre, 
but this process is no longer permitted. Citric acid may be used, which 
is even more effective, provided the dose be sufficient, but as the French 
regulations limit the amount to 50 gm. per hectolitre, the wines continue 
to become turbid. 

A few unscrupulous dealers use a mixture of gelatine and ferrocyan- 
ide of potassium which possesses the property of precipitating the ferrous 
and ferric salts in the form of Prussian blue, which is afterwards removed 
by filtration, but in the presence of the organic salts of wine, this reaction 
is not complete. As fast as the organic acids become oxidised, the rest 
of the Prussian blue goes on precipitating, especially if the pseudo-clar¬ 
ifying agent is employed to excess. Blending with another wine also 
gives rise to casse bleue. It should also be observed that owing to the 
unstable nature of ferrocyanide, hydrocyanic acid may be produced, so 
that this treatment is dangerous. 

Excellent results have however been obtained by the Grandchamp- 
Maevezin method. This consists in introducing oxygen into the wine 
by means of a Chamberland filter under a pressure of 4 atmospheres. The 
oxygen makes tiny bubbles forming a true emulsion which lasts from 
2 to 3 days. The ferrous salts in this wine which is supersaturated with 
very finely-divided oxygen, become oxidised and are precipitated in the 
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form of ferric salts. All the precipitate settles if the wine is left undis¬ 
turbed for three weeks, or it can be clarified quickly with gelatine. In 
the case of white wines, it is necessary also to add tannin ; in red 
wines, the oxygen transforms the various tannoids into tannin. Appara¬ 
tus is now made that allows several vats to be treated . simultaneously. 
The treatment is simple and neither troublesome nor offensive, and has 
the additional merit of being economical. The amount of oxygen used 
is i m 3 per 200 hectolitres, and the present price in Algiers is 5 frs per 100 
hectolitres. The analyses made by the authors have show that the great¬ 
er part of the iron is removed by this method. Thus the iron content 
of a wine rich in iron fell from 52.5 to 29.5 mgm. per litre. I11 certain 
cases it is necessary to repeat the treatment. L. V. 

1365 - Studies on Wine Mould and Mouldiness in Cellars in Italy. — Ciferki, 

in Rivista di Ampelogmfta , Year III, No. 1, pp. 1-5; No. 2, pp. 17-22 ; No. 3, pp. 32*39; 

No. 4, pp. 49-54. Alba-Tyivorno, January-April, 1922. 

There is very little literature on cellar mould and such as there is 
deals mainly with means of preventing it. The writer was therefore induced 
to undertake an experimental study of the subject including determination 
and count of cryptogams living in cellars, attempts to grow these moulds 
in wines and musts, under varied conditions, until the agents producing 
the mouldiness were identified by classifying their different odours, and, 
at the same time, experiments in an inverse direction to isolate the agents 
causing bad condition in wines, an examination of tlie conditions of 
the mouldiness, methods for treating affected wines. 

By exposing Petri capsules to the air of the cellars, transplanting wood 
and cellar-wall cryptogams direct and then transplanting them to meat 
broth and agar in succession, the writer isolated: j Penicillium crustaceum 
(I,.) .Fries (= P. glaucum link.) — P. roseum Link. — P. humicola 
Oudern. — Trichoderma lignorum (Tode) Harz. — Verticillium glaucum 
Bonord. — V. laieritium Berk. — Sterigmalocystis nigra v. Thiegh. — 
Spicaria elegans (Corda) Harz. ~r Aspergillus virens link. — Tricho - 
thecium roseum link. — T. candidum — Oospora nivea (Fuck) Sacc. and 
Vogl. — Cladosporium herbarum ' (Pets.) Link. — Coniosporium phaeo - 
spermum (Corda) Sacc. — Torula monilioides Corda var. globosa Ferraris 

Helminthospor iu m obclavatum Sacc. — Stachybotrys alter nans Bonord. 
— Epicoccum vulgare Corda — Rhizopus nigricans Ehrenberg. — Mu* 
cot mucedo L. Rhacodium cellare Pers. — Ozonium lignorum Fic, 

While in the open-air, the capsules being placed on the windows of 
the cellars, the number of the bacteria is more than double that of the 
fungi, in the cellars the fungi are more than twice as numerous as the bac¬ 
teria. The maximum number of fungi is found where work is carried on; 
m a busy place, the number of micro-organisms is 7-9 times greater than 
in quiet places. 

The characteristic odour of mould is communicated to the wines by 
an Actinomycete isolated by the writer both from the air and from mouldy 
wme. It does not seem completely to coincide with any of the species 
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hitherto described, and the writer proposes to give it, for the time being, 
the name of Streptothrix (Actinomyces) Sanninii n. sp. It lives on the' 
wood of the casks and if placed in contact with the wine or must, it does 
not develop, either because of the content in acidity or alcohol, or because 
it necessarily requires air for existence. As its odoriferous principle is 
much more soluble in alcohol than in water, the finer and more alcoholic 
the wine is, the sooner does it assume the mouldy smell and flavour. 

Prof. Sannino ( Trattato completo di enologia, Turin, 1920, Vol. II, 
pp. 217 and sq.), distinguishes 4 different mould odours: 1) odour and 
taste of real mould ; this is the most frequent and is treated with olive 
oil; 2) the “ sapore di tempesta ”, which is both a mouldy odour and a 
very disagreeable flavour, at once styptic and bitter, attributed to the 
PenicilliuM crustaceum ; the specific treatment is a fresh fermentation; 

3) sour taste imparted to the wine through contact with staves attacked 
by mould and damp, which requires to be treated by a new fermentation ; 

4) dry taste ; to be treated both by a new fermentation and by oil. 

The first type of mouldy odour is generally attributed to the Penicil - 
Hum ; the writer's experiments are said to prove that this is a mistake, 
because this type is produced by the Streptothrix Sanninii , which he has 
isolated. 

As means of prevention rinse the barrel with wine after first washing 
with water and close immediately afterwards ; or wash with sulphurated 
wine ; or sulphurate the barrel. Means of cure : treat the wine pure with 
olive oil (1 %). Arachis, cottonseed and sweet almond oils may, as the 
writer has observed, also be used for the same purpose, provided they are 
well purified, colza and rapeseed oils give rather good results ; soy oil takes 
off the odour but not the mouldy taste ; castor oil and raw or boiled lin¬ 
seed oil take off the odour but leave traces of their sickly flavour. I11 this 
respect, purified vaseline oil (colourless) is superior to all others ; a treat¬ 
ment with as little as 0.5 % is sufficient ; after use, if an emulsion is made 
with water, or alcohol, in which it is insoluble, the mouldy smell passes 
into the alcohol and the oil may be used again. On the other hand vase¬ 
line oils coloured artificially with aniline dyes should never be employed (1). 

F. D. 

1366 - Proeess of fermenting Maize Stalks for making Acetone, Alcohol and vo¬ 
latile Acids. — Petersen, W. H., Fred, E. B. and Verhulst, J, H., (Department 
of Agricultural Chemistry and Agricultural Bacteriology, University of Wisconsin), in 
v Journal of Industrial and Engineering Chemistry , Vol. 13, No. 9, pp. 757 - 759 * Septem¬ 
ber, 1921. 

The writers describe some fermentation experiments, made with Ba¬ 
cillus acetoetkylicum , on a syrup of maize stalks, obtained by hydrolysis. 
The principal products obtained with this bacillus are acetone, ethylic 
alcohol, formic acid, acetic acid and caibonic acid gas. 


(1) See R . February 1921, No. 199* {Ed.) 
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The biochemical relations between these products are very intimate ; 
with a large production of acetone and alcohol there is a small yield of vol¬ 
atile acids, while with a large production of acids, the yield of acetone and 
alcohol is very small. These variations in the yield of products are caused 
by the reaction of the solution: — an alkaline reaction favours the produc¬ 
tion of acids, while an acid reaction favours the formation of alcohol and 
acetone. The writers prepared the fermentation solution by hydrolysing 
the stalks with dilute sulphuric acid. After hydrolysis they neutralized 
the excess acid with lime water. The insoluble residue is compressed and 
washed several times so as to extract as much sugar as possible from it. 

The production of sugar capable of fermentation (composed mainly 
of xylose) depends on the quantity of acids, the volume of water, the du¬ 
ration of heating and on the pressure exerted during hydrolysis. The 
greatest yield of sugar (25-30 %) was obtained by heating for about I hour, 
under a pressure of 1.35 atmospheres, stalks mixed with 4 times their 
weight of water and with 8 % of their weight of acid. 

The writers next made numerous experiments to determine which 
are the best conditions for bringing about the fermentation of the sugary 
solution, obtained by the hydrolysis of the stalks. 

They began by preliminary experiments made in test tubes; they 
next made several series of fermentations in glass globes of about I litre 
capacity. 

The fermentation was carefully followed and the fermentation solu¬ 
tion was subjected to continual and close analysis. 

From the analyses made it was concluded that an almost complete 
fermentation (90 % of sugar transformed) was obtained in a receptacle 
partly filled with coarse coal cinders. 

The bacteria adhered well to these cinders, so that the whole culture 
was welt distributed. By drawing off the fermented solution, at the end 
of fermentation, and by replacing it by fresh solution, taking great care 
•not to disturb the layer of bacteria, the writers obtained a continuous and 
xapid fermentation. 

In this process of fermentation, one of the most important points which 
has to be considered is the reaction of the medium. The acidity should 
be continually controlled and corrected when necessary with carbonate of 
lime. This neutralizes the excess of acidity which is produced during fer¬ 
mentation. By working in the best conditions, the writers obtained the 
following yield out of 100 parts by weight of stalks, they got 2,7 °/q 
by weight of acetone, 6.8 % by weight of alcohol and 3.4 % by weight 
cf volatile acids. 

In conclusion these experiments have shown that maize stalks can be 
used as raw material for the production oh acetone, ethyl alcohol, and 
formic and acetic acids. The syrup obtained by the hydrolysis of maize 
stalks by means of dilute sulphuric acid, which contains mainly xylose, 
was rapidly and almost completely fermented by Bacillus acetoethylicum, 
.and gave the products named above. 

I,. M. 
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1367 - Possibilites of the Plant Growth of the damp Tropical Areas for Supplying 
Materials for Liquid Fuel. — Whitford ir. N (Yale School of Forestry, Yale Uni¬ 
versity, New Haven, Conn.) in the Journal ot Industrial atul Engineering Chemistry, 
Vol. XIV, No 2 pp. 151-152. Washington, D. C., Feb. i, 1922. 

The future scarcity of the United States liquid fuel supply is now so 
apparent that the question of its early replacement has become a vital pro¬ 
blem in national economics. A question involving the annual synthesis 
of some 4 900 000 000 gallons of a feasible gasoline substitute calls for the 
development of new ideas and new sources of energy. The one great source 
of energy is undoubtedly the sun and the question how can this source 
best be utilized arises. The obvious answer is to be seen in the growth of 
plant life from which, in turn, alcohol and other fuels may be made. The 
object of Whitford *s article is to consider the possibilities of the tropics 
as a source of transformed solar energy capable of being utilized for the 
production of liquid fuel. 

Wood Crops. — The raw material which is most abundant as a pro¬ 
duct of the energy of the sun is wood and the moist regions of all tropical 
countries still contain vast areas covered with virgin forests. Only in the 
tropics is growth so rapid that enormous crops of wood could be raised in 
a short time, in order that quantities of wood sufficient to supply a large 
alcohol-producing plant could be grown on a small area.. Theoretically 
the moist tropics should have a double or even higher capacity to produce 
a given quantity of cellulose in a given time than temperate regions. 
This is actually the case in practice. Measurements of certain species of 
average hardwoods in the tropics indicate that they grow from three to five 
times as rapidly as such woods as cottonwood and white birch in United 
States climates. One acre of ground in the tropics can be made to yield 
as much timber in a given time as five or more acres in temperate regions, 
and, other things being equal, the cost of assembling this raw material at 
the factory would be greatly reduced. 

Bamboo Crops. — Measurement made in the Philippines show that 
culms of certain species of bamboo will attain a height of from 66 to 82 
feet in a single season ; most of the growth takes place during- three months. 
Two to three years are required for the culms to harden. Unfortunately 
little or nothing is known concerning the areas of bamboo in the tropics. 
In the eastern tropics it is found in pure stands or mixed with hardwoods 
over vast areas, while in the western tropics it is of very limited occur¬ 
rence (1). 

To depend on bamboo for paper pulp or for alcohol, planted crops 
must bp raised. A rough estimate of the cost of bringing them to maturity 
(5 years) is about $26 pr acre, but when once established and properly 
managed such plantings could be made to yield crops indefinitely. The 
yield per acre might perhaps be doubled and the acreage reduced one-half 
by selecting larger species. It is of interest that in the Philippines alone 


(1) See R. 1922, No. 60 {Ed ) 
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Table I. — Yield from small sized bamboo forests in the Philippines. 


Average yield per acre of dry material .. 1 I tong tons 

Average yield per acre of puip .. 3 tdiort ions 

Estimated average yield per acre of alcohol at 4° gallons to ton 

of pulp .. *8o gal. 

Acreage necessary to produce heat equivalent to toco production 

oi gasoline in United States ..'. j7,oou.<>6o 

{42.200 sq, m.) 

Amount of alcohol from this area.7.500.<100.000 gal. 

Acreage necessary on 3 years’ rotation . St.000.900 

(126,600 sq. m.) 

Average cost of raw material per gallon of alcohol ...... $.3 — 1/3 


there are some 68 000 square miles of cut-over waste lands in grass and se¬ 
cond growth forests that might be made available. 

Nip A Palm. — While alcohol can be obtained from the infloresc¬ 
ence stalk of many palms, the nipa seems be best adapted for its com¬ 
mercial production. 

Table II. — Yield and Cost of Alcohol from Nipa Palm. 

750 plants per ha. that can produce sap 

43 litres of sap per plant per season 

32.250 litres of sap pei ha. 

6 5 per cent, of sap alcohol. 

2096 litres of alcohol per ha. = about 210 gallons of alcohol per acre. 

Cost of law material per gallon of alcohol, 12 cents. 


The annual production of nipa alcohol in the Philippines is nearly 
3 000 000 gallons and only a small part of the entire area is under production, 
part of which is planted. The largest continuous area of nipa palm in 
the Philippines is about 22 000 acres. 

No data are available for the total acreage. Much more extensive 
areas are known to exist in Borneo and part of the mangrove swamps of the 
tidewater throughout the In do-Malay region. To make up the equival¬ 
ent of 5 000 000 000 gallons of gasoline produced in the United States in 
1920 would require an area of more than 50 000 square miles. If all the 
tidal swamps of the Indo-Malay tropics were planted with nipa the area 
available would probably fall far short of this. 

Wild Grasses. — About 40 per cent (48 000 square miles) of the de- 
orested area of the Philippines is covered with two wild grasses, viz. 

«cogon» (Imp&rata exalt aid) t known in other parts of the Malay regions 
as «langland grass »and «talahib » [Saccharum spontaneum) . Experiments 
indicate that these grasses especially “ cogon ”, compare very favorably 
with esparto grass in regard to yield of pulp, averaging about 45 per cent, 
by the soda process. The « cogon » is a grass 5 or 6 feeet in height and is 
found in the drier soils, while «talahib », found in the damper soils, reaches, 
a height of 9 to 10 feet. In some parts these grasss could be made to yield 
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two crops per year. Unfortunately, no figures are available for their aver¬ 
age acre yield. 

In other parts of the tropics there are large areas covered with grasses 
that might be suitable for paper making and possibly alcohol, among which 
may be mentioned the «cana brava » (Cynerimn sagittatum), a large bam¬ 
boo-like grass found thrcmghout the moist tropical region of America. It 
is cultivated in many parts especially Columbia and Venezuela, for con¬ 
struction purposes. 

Agricui/turai, Crops. — Reliable average statistics concerning the 
cultivation in tropical regions of strictly staple agricultural crops are not 
available. The figures given below are therefore subject to correction as 
additional information becomes known. 

It is the author's opinion thac of all agricultural crops cassava is one 
of the most promising to investigate for the production of immense quanti¬ 
ties of alcohol, since with improved methods of cultivation the yield per 
acre could undoubtedly be considerably increased 


Tabw$ III. — Cost and yields of cassava . 

Yield per acre of roots .. 10 tons 

Cost of raw material per ton. 5 $ 

Per ton yield of alcohol. 30 gal. 

Per acre yield of alcohol... 300 gal. 

Cost of raw material per gallon of alcohol .. 16 a / 3 cts. 

Acieage necessary to raise the equivalent of the 1930 produc¬ 
tion of alcohol in XT. S. 2 7 000 000 

(about 40.000 sq. m.). 


Maize is extensively grown in the tropics but only exported to a slight 
extent. 

Possibly two crops per year might be raised with a production of 40 
bushels; the same amount of maize would be raised in the tropics as in the 
United States, on an area one-half the size. This high rate of production 
would seem somewhat problematic in view of various adverse factors. 

In the tropics the rice crop usually takes four to five months to mature. 
Where the rainfall is sufficient it can be grown without irrigation. It is 
probable that if the proper amount of soil moisture could be had, say by 
irrigation, two crops per year could be obtained. 

While cotton is of tropical origin, most of the world's production comes 
from the North Temperate region. Continuous rainfall and much cloud 
is detrimental to the growth of cotton ; hence very moist tropical regions 
are not suited to its production. In regions subject to drought irrigation 
is necessary. While there are many extensive regions in the drier parts 
of the tropics that could be made to yield larger amounts than they are now 
doing, it is probable that the production per acre in the tropics cannot be 
increased over that of the best portions of the United States cotton belt. 

Sugar cane is essentially a perennial crop. Black strap molasses from 
refining sugar is the present source of most of the United States industrial 
alcohol. 
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The above is an incomplete review of the possibilities of the tropics 
to produce croj>s of foodstuffs and wood capable of application to the manu¬ 
facture of cellulose and alcohol. Tittle or nothing is known of the possi¬ 
bilities of many of the wild forest products for the manufacture of pulp 
suitable for paper making, or the amount of alcohol that they will yield by 
distillation or by fermentation processes. Until the fast growing species 
suitable for these purposes are found it is useless to talk about producing 
them on a large scale. The few figures given serve merely to indicate the 
possibilities and are based on admittedly limited data. 

The evidence, however, is conclusive that the tropical sun has the pow¬ 
er to store up more energy in the form of cellulose in a given time than the 
temperate sun, and if this energy is in a utilizable form it is left to human 
ingenuity to overcome the difficulties of finding tlxe means for its profitable 
application. 0 . A. B. 

1368 - The Sweetness of Cane and Beet Sugars and their Value for Jam Making. — 

Om-vra, J. i\, in Chemical Industry , Vol, XT,I, No. 16, pp. 3 - 13 * 315 . Uoudon, 

August 31, 1922. 

At present there are in the market two qualities of cane and beet 
sugar 1) refined sugars ; 2) unrefined sugars. The former are obtained 
by dissolving crude sugars a second time and by treating them with animal 
charcoal to purify them and finally letting them recrystallize. The sugar 
so obtained is formed of saccharose almost chemically pure (99.95 %) 
and it is difficult to determine the impurities which it contains. Deriva¬ 
tion from cane or beetroot makes no difference in the sweetness of the su¬ 
gar or in its value for making jam. Unrefined sugars are obtained by 
filtering the syrup and by washing it with water and steam in centrifug¬ 
ing apparatus. The best unrefined sugars contain 99.5 % of saccharose. 
The difference between refined and unrefined sugars consists in the presence 
of reducing sugars, ash and non-sugary organic substances. Unrefined 
sugars derived from the sugarcane have a slightly acid reaction. They 
contain reducing sugars and have an agreeable smell deiived from the 
syrup. Sugars derived from beetroot do not contain any reducing sugars 
and are often slightly alkaline. Sugars of inferior quality may retain the 
disagreeable odour which is characteristic of beetroot syrup. 

Many merchants and physiologists think that cane sugar, though con¬ 
taining the same percentage of saccharose as beet sugar, or even less, is 
sweeter than beet sugar. The writer explains the difference by the fact 
that the sensation of sweetness, felt by certain nerves, is affected by the 
sensations of acidity, alkalinity, etc. which are felt simultaneously by other 
nerves. Thus traces of acidity increase the sensation of sweetness and 
traces of alkalinity decrease it. For example, Demerara sugar, obtained 
directly from sugar-cane syrup which contains a certain amount of acids, 
seems sweeter than refined sugar ; it contains, however, 4 % less saccharose. 
The aromatic substances in sugar have also a great infiu ence. Consequently 
it is suggested that a small quantity of vegetable acids and aromatic 
substances should be added to sugar to increase its sweetness. 
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The value of sugar for making jam depends on several conditions, the 
piincipal of which are as follows i) absence of micro-organisms capable 
of causing fermentation ; 2) reaction of the sugar, which should be neutral 
or slightly acid. Formerly refined sugars only were used in making jam, 
but it is now known that when refined sugars ate treated with steam 
all bacteria in them are killed. As regards reaction, beet sugais were always 
distrusted, but these sugars are now obtained in a high degree of purity 
and are quite satisfactory for jam making. 

Having analysed 2000 jams, G. W. Shaw concludes that those pre¬ 
pared with beet sugar are identical with those prepared with cane sugar. 
Further, he found 99.7 % of saccharose in beet sugar and 99.8 % in cane 
sugar. A. d. B. 

1369 - Bread-making with Manioc Flour (1). — Alves be Lima. a. m. (Fresidente 
da Companliia Guatapanl), in Rcvista da Socicdade Rural Biasihira, No. XXVI, pp. 429. 
Rio de Janeiro, August 1922. 

In Brazil manioc flour cost in 1922 400 reis (about lid, at par) per kg.; 
wheat flour, almost all imported, cost double. Hence much research and 
experimental work was undertaken with the object of utilizing manioc 
flour for bread-making ; so far however the results obtained have not been 
satisfactory. For this reason the writer considered it worth while to call 
attention to the method used most successfully by the “ Companhia Gua- 
tapara ”, which manufactures manioc flour and makes bread with it. 

Two kg. of manioc flour is kneaded with the requisite amount of water 
and allowed to remain in the kneading-trough for an hour. Any yeast, 
but preferably breweis yeast, is mixed with the dough. 2 kg. of wheat 
flour is kneaded separately, and this dough is mixed with the first and the 
whole is carefully woiked up. The quantity of water to be used is the 
same as for 4 kg. of pure wheat flour; as the manioc flour is the more 
absoibent, after previously measuring the water, only that which is left 
when the manioc flour has been kneaded is used for kneading the wheat 
flour. F. D. 

1370 - Production of Olive Oil in Greece (2). — VEcononnstc d'Aihhic <?, Year 1, 
No. 29, pp, 458-^59. Athens, 2-15 Aug. 1922. 

The production of oil in 1920 was most abundant, amounting to about 
160 000 tons. This quantity may be divided into three classes ■ 

1) Sliperfine oils , including oils of from 1 to 2 degrees of acidity 
and representing a very small poiticn of the total production. They are 
produced in the Ionian islands, Mytilene and Arvali. 

2) Table oils, including Greek olive oils of from 3 to 7 degrees of 
acidity, and representing about 2 / 5 of the total production. They come 
from the Peloponesus (Kranidi, Astros, Calamata, Cythion, etc.), Mytilene, 
some Provinces of Crete and the Ionian islands. 


fi) See R O'.'O ri.122, No. 1101. {Ed } 
(2; See R. Oci. 1922, No. 1009. (Ed) 


[1368-mo] 
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3) Industrial oils. — These oils have from 8 to 25 degrees of acid¬ 
ity and represent about the remaining two fifths of the total production 
of Greece. They are produced in Crete (Kanea, Rethymnos), at Mytilene 
and in some Provinces of Old Greece. These oils can be used in industry 
and soap-works. The export of these 3 classes of oil began on May 15, 
1921 after permission of the Ministry of Revictualling and has amounted 
to 7 million okas (1 oka = 1.25 kg.). 'Lire prices of oils during the year 
IQ2I have undergone great fluctuations due on the one hand to forecasts 
of a short production for the current year, forecasts which have been real¬ 
ized (for the crop only amounted to about 40 000 tons) and, on the other 
hand, to the heavy fall in the Greek exchange. G. A. B. 


1371 - The Grape Syrups and Preserve Industry. — borchim., in Gbmaicdi Chi mica 

industnale ed apfilicata, Vol. XV, No. 9, pp. 396^0 2. Milan, September 1922. 

With a view to the increased development of the vine growing in¬ 
dustry, an attempt has been made for some time past, not only on the part 
of the trade, but also by economists and persons interested in hygiene, 
to use grapes for other purposes viz., the manufacture of sweet substances 
containing no alcohol: must, syrup, preserve, etc. 

Whereas alcohol is not a true food and is to a certain extent injurious, 
the grape-sugar which is the chief constituent of must has a high nutri¬ 
tive value and from the health standpoint is superior to beet and cane 
sugars, for in the must, it is associated with ferments that facilitate its 
assimilation. 

The composition of must is as follows: glucose (120 to 240 gm. per 
litre), tartaric acid, malic acid, tannins, other acid and neutral organic 
salts, (5 to 15 gm. per litre), albuminoids, lecithin, gums (8 to 14 gm. per 
litre). 

From concentrated musts, the lecithins and albuminoides are remov¬ 
ed, being insoluble compounds. In concentrated syrups, the sugar con¬ 
tent is double and three times as high, or even higher, but the nutritive 
substances are for the most part lost. 

When concentration is brought about by the agency of heat, the 
ferments and aroma are destroyed. The prevention of this loss is the 
subject of much experimental work now in progress. 

. The home-manufacture of must and its products dates from remote 
antiquity. In Emilia especially, it is the custom to prepare the su- 
ghit ” (juice) by reducing the must to % and adding flour. In other 
districts, some of the acidity is neutralised by the introduction of mar¬ 
ble-powder or chalk. 

There are no industrial establishments of any size which are engaged 
solely with the production of concentrated musts. 

The author gives the general scheme of such an establishment and 
describes the various stages of the industrial process. First the must 
is obtained. The grapes selected are weighed and put into mechanical 
beaters and presses. The must may be treated in 2 different ways. For 
the preparation of a simple or sterilised syrup at the lowest possible tem- 

• [me-mi] * 
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perature, it is cleared by filtration and bottled. In making concentrated 
products, the must should be freed from acidity by chemical reagents 
(calcium carbonate, etc.), then passed through a filter-press and concen¬ 
trated in a vacuum at 5o°-6o° C. The concentrated syrup, which resem¬ 
bles grape-jelly, can be sold as it is, or used as a base for special syrups 
preserves, etc. 

Calculating the must yield at 50 %, one quintal of grapes of an aver¬ 
age of 18 0 (glucometric) yields 24 kg. of semi-concentrated syrup with 
50 % glucose, or 16 kg. of concentrated syrup with 75 %.* 


Grape Products. 


Fresh grapes 
! 

washing and disinfection 

I 

beating 

I 

pressing 


' I 

Light Must 
I 

defecation and removal 
of acidity 

I 

passage through 
filter-press 


Virgin pomace 

I—-- treated again 


1 ! 

Purified must 

concentration Precipitated TaHraies 

concentrated syrup I- again 

I-“I 

for beverages for preserves 
50 % syrup 75 % syrup 


Working up the grapes. — The residue after pounding, is composed 
of unfermented pomace containing a certain amount of must. The 
pomace can be distilled with the addition of a little fresh must, to make 
sour wines, or for the extraction of alcohol. The pomaces resulting from 
the two processes are composed of 28 % pulp, 48 % skins, and 24 % pips. 
The first by-product is cream of tartar; this is extracted with boiling 
water, in which it crystallises. The cream of tartar present in pomaces, 
ranges from 1.5 % to 5 %. 

The pips are separated mechanically from the pomace ; they contain 
14 to 20 % oil, 9 to 12 % carbohydrates and 10 to 11 % nitrogenous mat¬ 
ters. They can be worked over again to yield crude oil for lighting and 
soap-making ; this oil, if refined can be used for human food, and cakes 
made from it are given to stock. A colouring matter, oenocyanin, is 
obtained from the grape-skins. The pips and skins of grapes are ground 
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to make cakes and can also be used as a fertiliser either alone or prefer¬ 
ably mixed with dung. The stalks may be employed as fuel, and yield 
an ash containing 40 % of potash. 


Working up oj by-products. 


Virgin Pomaces 
I 

Second pressure 


Pressed pomaces 


Must for sour wine 


extraction ol tartar 


Solution 

I 

precipitation 


In-.pure tartrate 


Working of the tartais 

I 

Tartar 

Tartaric Acid 


I 


exhausted musts 


I 


separator 

I 


Fattv substances and skins 

I 

desiccator 

I 

mill 


I 

residues 


fr i 1 * 

I 

crusher 

I 

cauldron 

I 

press 

I 


disintegrated mass Crude Oil 
I 


Oenofarine -f- Exhausted pips 

I- Molasses - 1 

kneading-trough 


I 

press 

Cakes for Cattle Feeding. 


The grape industry therefore furnishes a great variety of products 
and none of the material is wasted. The working up of the by-products 
is technically more complicated than the manufacture of the chief pro¬ 
ducts. A well-organised establishment is absolutely necessary to deal 
with all the branches of the work. Owing 'to the present variable con¬ 
dition of the markets, it is impossible to develop on a large scale, but the 
new industry presents itself tinder the most auspicious conditions, for 
its sole object is both hygienic and social, viz. the substitution for alcohol 
o products having great nutritive value which could in addition prove 
a source of considerable wealth, having regard to the fact that exportation 
would be an easy matter. 


A. de B. 
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1372 - Dairy Production in Czechoslovakia (1). — 1. Chocensky, ch. (Chef de dairying 
rinstitut lactologique), I,a production laiti^re en Tchecoslovaquie. — II. I/lndustrie 
du lait en Tcheeoslovaquie, — III. De controls de l’utilite des animaux domestiques 
i\ l’etable. Bulletin du Ministerc de VAgriculture de la Repubhque Tckecoslovaque , 

Year ITI, No. 4, pp 2V28. Prague, Oct. 1, 1922. 

I. — According to statistics for 1911, there were 2 279 670 dairy- 
cows in the Czecho-Slovakian Republic. According to estimated figures 
for the December 31, 1920 the number had fallen to 1 984 457. 

Before the war there were 62 Czech co-operative dairies in the Repub¬ 
lic in which 19 million litres of milk a, year were used and 23 German co¬ 
operative dairies which used 26 million litres of milk a year. There were 
besides 392 dairies belonging to owners of large estates, to large milk pro¬ 
ducers and to Czech dairy farms dealing with milk production, on which 
69 million litres of milk were produced and 22 similar German establish¬ 
ments with a production of 8 500 000 litres of milk. Allowing for the milk 
directly consumed and the milk used in the dairies, there remains an excess 
of about 376 million litres which were utilized in the farms, faulty methods 
being often followed. The national production fully suffices for home con¬ 
sumption which is estimated at 190 litres per head per annum in the country 
and 130 litres in the towns. 

Before the war, the annual production of cheese was 24351 qx. in 
Czech countries and 52000 qx, in Slovakia. In the former the annual 
consumption exceeded the production by 14000 qx., but in Slovakia 
there was a surplus production which compensated for the deficit. The 
production of butter was sufficient to cover the consumption, estimated 
at 5 kg. per head per annum. 

In Slovakia the consumption of butter is 3.75 kg. per head per annum; 
in place of butter a thick small cheese called “ brynza ” is used. 

The writer recommends:— development of dairy cow breeding, 
national manufacture dairy products with a view to exportation, and 
especially the establishment of co-operative dairies and markets for col¬ 
lecting milk. 

II. — With the exception of the agricultural co-operative dairy of 
Troja and the co-operative dairies of Bohusovice, Touny, Tabor and Kolfn, 
the largest and best managed dairies in Bohemia belong to private owners, 

As an example mention may be made of the Radlice-Smichov dairy, which, 
before the war, used 75 000 lities of milk and has-branches (called “ comple¬ 
mentary ”) which in times of emergency sent properly chilled milk to 
Prague and at normal times converted it into dairy products. This dairy 
manufactures milk-sugar (exported to England and Holland) from whey 
and the condiment well known under the name of “ ilsa 

The writer recommends the establishment of similar agricultural un¬ 
dertakings in Bohemia, at Prague and Plzen; fuither, at least 180 co-oper¬ 
ative dairies should be started producing at least 100 litres of milk 


(1) See R. Dec. 1921, No. 1191. {Ed.) 
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daily and an establishment for making soft white cheese and small 
cheeses. 

In Moravia there are many co-operative dairies (115 Czech, 2Q German) 
which undertake successfully all branches of the daily industry, but es¬ 
pecially the production of superior quality cheeses. 

Silesia has 17 co-operative dailies, a number which ought to be 
increased. 

III. — In Bohemia, control of dairy pi eduction (and of the corres¬ 
ponding consumption of forage) was introduced in 1905 by 41 control 
associations ; the number of controlled cows reached 10 262 in 1914. In 
Moravia, such control was introduced in 1909 and in Silesia in 1913’. 

F. D. 


1373 - Condition of the Dairy Industry in Hungary, — Kretschmer, k. (Budapest), 

in Mother ei-Zeitun". Year XXXVI, No. 69, p. 1557. lliklcslicim, Sept. 12, 1922. 

In Hungary the breeding of dairy cows fell off during the war and 
during the first following years, especially as regards the quality of the 
animals bred; but it is now increasing and improving. In small centres 
and in the country, central stations have been established for collect¬ 
ing milk, which arrange for its immediate refrigeration and consignment 
to Budapest in refrigerated wagons. At Budapest the distribution of 
milk is carried out by two large central dairies. Each of them distri¬ 
buted 70 000 litres in 1921, as against 140 000 litres in 1914. 

In spite of this organisation and although Hungary produces more 
milk than is required for home consumption, difficulties of various kinds 
(of transport, insufficient co-operation, etc.) cause the requirements of 
large centres, and especially of Budapest, to be barely satisfied. A fairly 
large quantity of unsold milk remains therefore in the country places, 
which serves to supply the acidified milk industries. As these have a 
surplus production they supply mainly for export. 

The “ Terra, Milchprodukten-Industrie A. G. ” Company was 
formed at Budapest for the manufacture of acidified milk and for the 
export of the produce. The numerous establishments belonging to it 
in the country collect the sour milk which is then sent to the central 
establishment in Budapest where it is prepared according to its quality. 
Most of the Hungarian coagulated sour milk is manufactured by this 
Company. 

Another of its products, which is exported to many countries is 
buttermilk curdled and dried (" Trockenquarg ”) the quality of which 
is very nearly equal to casein of French manufacture. The manufac¬ 
ture of cheese from sour milk is still only done on a small scale: the "01- 
imitzer Quargel ” are mainly "made in summer, especially for export; 
in winter they are also used for home consumption. Recently methods 
of rapid ripening have been adopted and the mamifacture of soft and hard 
cheeses has been started and rapid progress has been made. Of the 
former, the Camemhert type is mainly made. Sheep's milk is also much 
used. 
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Ill short, it may be said that the production of milk has decreased 
in Hungary compared with the pre-war period, but that the dairy in¬ 
dustry has made progress. F. D. 

1374 - Scientific and economical Study on Milk Refrigeration with Drum Refri¬ 
gerators. — Rossi, B\, in Annah delVIshtuio spenmcntalc di Cascificio in Lodi, Vol. 1, 
No. 4, pp. ij.1-150. Docli, September 1922. 

A comparative study of the methods of milk refrigeration most in use : 

1) with water ; 2) with water and ice ; 3) with water, ice and salt. The 
refrigerator used in this experiment had a drum and was capable of 
freezing 400-450 litres of milk per hour. 

This type has 3 essential parts ; 

1) A rectangular section reservoir with an opening in the bottom 
closed by a special tap. 

2) Double tubular surface placed vertically under the reservoir. 

3) Cylinder or drum, inside which a tube or spiral runs lengthwise, 
and of which one of the ends communicates with the tube for drawing 
off the water, and the other, by means of a pipe end, with the inner 
refrigerating surface. 

The milk passes from the reservoir through a perforated hopper whence 
it descends in a thin sheet on to the two sides of the tubular surface, then 
on to the outer surface of the drum and into the recipient placed below. 

The writer's observations, which he has set out in 3 tables, show that 
in refrigerating, the milk passed from initial temperatures of 33-34 0 C to 
15 0 C (on an average) with water — 7.8 to io° with ice — 8.3 to 10.2 0 with 
‘Water, ice and salt. 

As regards the increased degree of preservation acquired, the initial 
acidity (ja-j .8 Soxhlet %) had passed, 16 hours after refrigeration, from 
0.2 to 0.4 %, whereas for the same milk not refrigerated, it had passed 
from 0.6 to 2.2 %. 

This result is confirmed by the reductase test : the quicker the milk 
has been refrigerated, the longer the time necessary for the decoloration - 
of the methyl blue. 

Generally, the greatest falls in temperature took place when the pres¬ 
sure of the milk falling into the recipient decreased ; consequently to en¬ 
sure uniform refrigeration, the flow from the reservoir should be maintained 
at a constant speed. 

The best results in refrigeration are obtained by completely filling the 
drum with finely crushed ice ; the temperature of the milk was thus reduced 
to‘7 % ; it therefore cooled better than with the water, rough ice and salt 
mixture. 

On the assumption that a workman, who is paid fcs. 2.20 per hour, only 
looks after the changing and emptying of the apparatus, the cost of refri¬ 
geration with water only would be 0.55 lire per quintal of milk ; with water 
and ice, which costs 14 lire the quintal, 2 lire per quintal ; and with water, 
ice and common salt which costs 0.14 lire per kg. 3 lire per quintal of milk 
refrigerated at about 8° 0 . , F. D. 

[1373-1314] 
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1375 - Bitter Milk at a late Stage of Lactation, — i’atmfe, l. s. (Univei-Uv of 
Minnesota, St. Paul), in Journal of Dairv Science, Vol. V, No, 3. vv 201-21 1, Bnl 
timore, Maxell 1922 

' Examination has been made of instances of milk with a bitter taste 
due to the following causesbacteria — ingestion of ceils in plants — 
diseases of the udder. To these causes it is possible to add another: it is 
found that healthy cows, kept on a uniform diet, give towards the end of 
the lactation period, milk which has a very smu smell within >.j hours of 
milking, and tastes very bitter. The abnormal smell and taste pass into 
the cream. The addition of formalin to the milk just drawn from the cow 
does not prevent the appearance of these disagteeable features. Moreover, 
the cream is difficult to churn. 

The writer, when studying this phenomenon found that it was caused 
by the active secretion in the milk of a lipase which rapidly liydrolises the 
contained fat, even at a fairly low temperature, setting free fatty acids, 
particularly volatile acids especially butyric acid, which are the cause of 
the rancid smell and bitter taste. The anomaly is not due to bacteria and 
can be effectively retarded, if not entirely prevented, by heating the 
freshly drawn milk for a few minutes at 75°. F, I). 

3376 - Manufacture and Composition of Milk Powder and its possible Influence 
on the Preservability of whole Milk Powders (1). — palmer, i.. s. and daiile, 
C. D. (Universitv of Minnesota, SI. Paul), in Journal of Dairy Science, Vol. V, No. 2, 
pp. 240-241, 3 Baltimore, March 1922. 

Whole milk powders, if manufactured by drying a liquid film passing 
over cylinders, heated internally keep much better than if they are manu¬ 
factured by drying a fine spray of milk evaporating rapidly in a heated 
chamber. In the latter case the product has a greater tendency to become 
sour smelling. 

The writers, believing that tins difference in behaviour might have 
some connection with a difference in the microscopic structure of the 
granules, investigated the structure and found that granules of powders 
manufactured by the first process contained no air inside them, while gran¬ 
nies of powders manufactured by the second process contained a small 
bubble of air in the middle, which was larger in the case of a spray caused 
by centrifugal force than in the case of a spray caused by pressure. They 
consider that the presence of air in the granules of milk powders of the lat¬ 
ter type contributes laigely to the fact that they are particularly liable 
to sebaceous deterioration, through oxidation. F. D. 

1377 - Bacterial Contents of Milk Powder. — suppler, g. c. and ashbano, v. j. 

(Research Laboratory, the Dry Milk Company, New York City), in Journal of Dairy 
Science, Vol. V, No. 2, pp. 216-228. Baltimore, March, 1922, 

Bacteriologic research on milk powder may be said to have hitherto 
been limited to the study of pathogenic micro-organisms and particularly 
to that of tuberculosis. Dbl^pine and other writers have stated that in 


' (1) Cf. O. P. HrNzncER, Condensed Milk and Milk Powder, 3rd Ed., 383 p,, in fig. 
La Grange, Illinois, 1920,, [Ed.) 
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normal conditions the number of bacteria per gramme of powder, as it 
leaves the drying cylinders, is very small (usually barely a few hundred), 
but that fresh contamination is easily caused by subsequent manipulation. 
The number of bacteria in freshly manufactured milk powder depends on 
the method of preparation. In commercial powders there is a fairly large 
percentage of sporiferous bacteria of the B. mescnbevicus and B. subtilis 
type, as well as orange-colomed and white cocci. Most of the sporifer¬ 
ous species survive the drying heat while the 11 on-sporiferous forms result 
from contamination of the milk powder after it leaves the drying cylinders. 

Although the bacterial contents of milk powder have probably no great 
influence on its hygienic value or preset ^ability, the writers studied it with 
a view to obtain data to explain normal and abnormal conditions by this 
means. From the results obtained as a whole they draw the following 
conclusions : — 

When the number of bacteria exceeds xooo per gramme of powder 
prepared by Just’s method (drying by passing a liquid film between two 
cylinders heated internally and turning in opposite directions), it may be 
assumed, that in most cases these bacteria are derived from a fresh conta¬ 
mination after manufacture. 

The number of bacteria in freshly made milk powder, which has not 
undergone fresh contamination, does not seem to depend on the number in 
the milk before drying, provided that the latter contains a normal flora. 

Powder manufactured by Just’s method, normally contains a smaller 
number of bacteria than powder prepared by drying a spray of milk. 

Bacteria in milk powder die rapidly during its preservation ; in ordi- 
dinary powders manufactured by Just’s method they become approxi¬ 
mately constant after 2-4 months. 

The presence of a large number of bacteria in milk powder produces 
no appreciable effect on its preservability, when the moisture is kept 
within the limits which make the sale of these powders' possible. F. D. 

1378 - Technological and economic Data on some Types of Italian Cheeses. — 

Fascetxi, G. (Direltore deH’Istituto sperimenta’e di Caseifkio in-Todi), in Annali del - 
VIstituto spenmental# di Caseificio in Lodi, Vol. 1, part 4, pp. I 34 -I 39 - Todi, 1922. 

The writer gives the following technical and economic averages, which 
are the result of the work in the “ Istituto sperimentale di Caseificio in 
Fodi ” on the principal cheeses obtained there, which are also those most 
made in Italy (x). 


(p On the Italian cheese-making industry ftcchuicjl and statistical data), see : C, Bfsana, 
I lattidni maggiormentc consumati in Italia, in Vlndiwlna laltiera e zootccmcn , Year XIX, 
No. t 2, pp. 135-136. Reggio Emilia, Dec. 1921 ; Year XX, 3 So, 1, pp. 3-4, January,i922; 
No. 2, pp 15-16, February 1022 ; No 3, pp 2 7-2*, March 1922 ; No. 4* pp. 41-42, 
April 1922. 

The soft cheeses (“ stracelnno ”, “ gorgonzola”, “ robiolini ”, “ formdggi Galbani ”, 
** Cicseenza ”, etc.) are made mostly in Rombardy. 

The hard cheeses are mad*. 011 the one hand either with whole or more or less skimmed 

lim-msj 
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Tabde I. — Technical Data. 


Gorgonzola. 

Soxhlet acidity: 

Per ioo of milk before working. 7 A mi 

Per ioo of serum atler working. !•'* lffl 


Caciocavallo. 
Soxhlet aciditj T : 


Per ioo of mi^k before working . 7.5 gm 

Per ioo of serum ferment used. 2 /.<> h*H 

Serum ferment added i^erioo of milk. i litre 

Temperature of warm serum. f> 5 * C 

Soxhlet acidilj’’ after fermentation : 

Rich caciocavallo, per ioo of scrum.13-11 gm 

Poor caciocavallo, per 100 of serum ..ifi-17 rjn 


Asiago. 

Soxhlet acidity : 

Per 100 of milk before working. 7.5 gm 

Per 100 of serum ferment used. 30,0 gm 

Serum ferment added per 100 of milk. 1 litre 

Temperature at which cooked : 

Rich asiago . 40°. 2 C 

Poor asiago .. 4<j°,o C 


cow’s milk, or on the other, with whole ewe’s milk (in Italy goat’s milk is unimportant 
with regard to cheese-making). To this class of cheeses belong the “ grana ” with its sub- 
types “parmesau ” from Parma), “lodigiano ” (from I<odi) and “reggiano ” (from Reggio 
Emilia) — the Rmmenthal, which has also been made in I f omhardy on a large scale for about 
40 years — the ** Bitto ”, the “ Montasio ” and the “ fontina ” cheeses of a similar type 
which are made in the alpine roue which terminate* in the Valley of Aosta — the u eario- 
cavallo” and the “ provolone Among the ewe’s milk cheese*, th£ “ peeorino romano M 
is of considerable importance. 

On the Alps during the summer cheeses are made in the “ baile ”, the temporary habit¬ 
ations of tb. shepherds after they have led their flocks out to mourn'ain pasture. In the 
Prealp zone there are many dairy and che; semaking associa ions; they generally handle 
from 3 to 5 qx. of milk per day, rarely reaching to or more qx. 

In Dower Dombardy forage production, livestock rearing, the production of milk and 
milk products (butter, cheeses and condensed milk) are very important. The oheesemaking 
establishments are generally equipped in a modem way ; some of them are quite industrial 
establishments, handling more than 100 qx. of milk daily. 

Next in order of importance comes the zone of Emilia (the Provinces of Reggio Emilia 
and Parma), where cheesemaking takes place generally only for 6 months, beginning in April, 
u e. during the period of the highest milk production. 

In the Roman “ campagna ” the M peeorino ” cheese is made at home and with ap- 
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Soxhlet acidity after heating: 

Rich asiago, per 100 of scrum. 5.1 p n 

Poor asiago, per 100 of serum. 5.6 *?n 

S hr ins from iwo milkings : 

Soxlilet acidity: 

Per 100 of milk before working. 8 gm 

Per 100 of serum ferment used. 32 pit 

Serum ferment added, per 100 of milk. 1 litre 

Working temperature . 550 C 

Soxhlet acidity per 100 of serum after heating . 5.6 pn 


“ Grand ”, rick “ reggiano ” type ( summer) : 


Soxhlet acidity : 

Per 100 of milk before woiking. 7.6 gm 

Per 100 of scrum ferment used. 31,5 gm 

Serum ferment added per 100 of milk .. 2.7 litres 

Cooking temperature. 53° C 

Soxhlet acidity per 100 of seriun after heating. 6 gm 

“ Grana, ” poor “ regstano " type (uin f er). 

Soxhlet acidity: 

Per 100 of milk before working.. 8 gm 

Per 100 of serum ferment used ..* * 24,5 

Serum ferment added per 100 of milk. 3.3 litres 

Cooking temperature.' 50° C 

Soxhlet acidity per 100 of serum after cooking. 6,1 gm 


paratus of the utmost simplicity, during the winter, before the ewes are led out to the 
Ahrazzi 1110untarns. Iu the Abruzzi, tlu Molise and Apulia, good “ cacicavalli ” are made 
from cow's milk. In the Provinces of Salerno and Caserta the “ provature ” and mozza- 
relle ” cheeses, which are eaten when new, are made from buffalo’s milk. 

The making of small cheeses for family or local consxunption from ewe’s, cow’s or goat’s 
milk is extensively carried on throughout Sardinia. Among these should be mentioned the 
“ fresa ”, which recalls the Lombard “ stracchino In the northern part of the island, 
the making of the “ pecorino ”, of the same type as the Roman, had largety developed and 
given rise to a considerable export trade 

In Sicily typical cheeses are made from cow’s, ewe’s and goat’s milk, either separately 
or mixed in various proportions. The “ incaneslrato ” is made from mixed milk and the 
** forxnaggio siciliano ” from cow’s milk: it is used for the table when new, or grated 
when ripe. 

Milk production in Italy, in 1914, was estimated by the writer at 3* 200 000 hi. of cow’s 
milk — 5 460 000 hi. of ewe’s milk— 1 500 000 hi. of goat’s milk — and 45 200 hi, of buffalo’s 
-milk; 5 /g of the cow’s milk and almost all the ewe’s milk are made into cheeses. Milk 
products in 19x4 were estimated by the writer at : 500 000 qx. of butter — 1 600 000 qx, of 
cow’s milk cheeses — 810 000 qx. of “ caci pe cor ini ” — 150 000 qx. of goat’s milk cheeses 
— 9 000 qx. of buffalo’s milk cheeses. Milk and milk products form one of the most 
important articles of the Italian export trade. [Ed.) 


[I3¥S] 




















l 60 (S ' DAIRYING — CATTIJC 


Tablk II. — Economic Data, 


Types of Cheese 

1 

0 a 

fl 

rt 

C! 

Number of cheeses 

^ obtained 

*> 2 
■a g 

t " 

O Jj 

Average Weight 
of a Cheese 
after 24 hours 

5 ? ts 

' Ji 
I* 

<0 

2 

71 <u 

tr, u 

2 ,5 

^ Yk 

Y* 

< % 

Average jteld 
of Butter 


litres 


hg. 

kg. 

kg. 

% 

in milk 

% 

in milk 

lt a pate erne ” ; 








u Crescenza *’ from whole milk 4 

i 34 ° 

102 

218,5 

2.1 

x.6 

15.8 

O.X2 

“ Quartirolo ” from whole milk * 
Green “Gorgonzola” from whole 

2 715 

171 

4X2 

2.4 

13.5 

14 

0.5 

milk. 

4 T 75 

58 

515 

8.8 

7 

12.6 

0-5 

<f a pate filee ” .* 








'* Caciocavallo ” from partially 








skimmed milk. 

8 445 

302 

706 

2-3 

164.4 

8.3 

1.9 

halt-cooked ; 








Medium “ Asiago ” (from one 

milking). 

Rich “ Asiago ” (from two milk¬ 

26 265 

156 

I 900,2 

12 

765 

7*1 

2.8 

ings) . 

36 040 

391 

3085 

7.3 

698.8 

8-5 

1.9 

cooked ; 








** Sbrinz ”.. 

" Grana ”, ** Reggiano ” type from 

16 015 

49 

x 146,7 

25.4 

356.2 

7- 1 

2.2 

two milkings, of which une 
only skimmed. 

27 730 

75 

1851 

24.5 

549.8 

7 .i; 

2.1 

“ Grana ”, “ Reggiano ” type from 








two milkings, both skimmed . 

12 600 

37 

784,5 

21.2 

374-7 

1 _ 

6.2 

_ 

2.9 


F. D. 


X379 - The Food Value of Bull Beef. — Sparapani. G. c., in Allevamenti , Year III, 
No. g, pp. 346-347. Palermo, September 25, 1922. 

The writer who is Manager of the Public >Slaughter4iouse at Cittanova 
(Province of Reggio Calabria) has subjected similar muscles from bullocks* 
and young bulls to comparative analysis with the object of determining 
the content in glycogen by Piettrf/s method ; the animals were of the 
same breed (Podolian) and in the same state of nutrition ; the results, all 
relating to 20 gm. of muscle, were as follows : — 

Psoas muscle 15 months old bull, 256 milligrammes of glycogen — 
18 months old bullock, 237 mgm. 

Gluteal muscles 25 months old bull, 372 mgm. — 36 months old bullock, 
345 mgm. 

Lumbar muscles 9 months old bull, 156 mgm. — 11 months old bull¬ 
ock, 143 mgm. 

[ms-im] 
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Intercostal muscles 20 months old bull, 267 mgm. — 20 months old bull¬ 
ock, 238 mgm. 

Masseteric muscles 30 months old bull, 288 mgm. — 24 months, old 
bullock 259 mgm. 

Pterygoid muscles 14 months old bull, 269 mgm. — 10 months old 
bullock 237 mgm. 

Bull beef therefore contains a larger proportion of glycogen than 
bullock beef; it is consequently more suitable as food for working people, 
who in several countries, prefer it, both as regards the dynamogenic action 
of the glycogen, and in consideration of the anti-toxic action of the gly¬ 
cogen directed especially against the poisons generated by the digestion 
of muscular albumens. , F. D. 


1380 - Resolutions passed the Congress of the National Federation of the Live 
Stock Trade. — Bfnoit, S., in Revue de Zootechnie , No. 5, pp. 443-446. Paris, 
Feb 15, 1922. 

The Congress of the National Federation of the Five Stock Trade was 
held at Paris on November 5, 1921, when the following resolutions were 
passed. 

1) That, for live stock brought -into open markets, the tax on sale 
values shall be replaced by a slaughter fee, the rate of which shall be that 
cf the present tax and the method of collection fixed by a regulation of the 
public authority. 

The Federation considers that the proposed reform would have the 
effect of increasing • the Treasijry receipts, simplify their collection and 
restore fiscal equity, both for*the benefit of trade, and of the consumers. 

2) That the Minister of Finance "should be requested to have the 
coefficients 3 to 9 %, adopted in 1917 for fixing the tax on industrial and 
commercial profits, revised in favour of live stock dealers. 

3) That the law of February 23, 1903, which limits the right of 
appeal in case of seizure for bovine tuberculosis to the last seller, should 
be repealed. 

4) That, considering the numerous actions pending regarding ani¬ 
mals found to be affected with foot-and-mouth disease after sale, owing to 
the indefinite character of the sanitary law on the question, a detailed 
inquiry should be made as to the various modifications urgently required 
in the Sanitary Code. 

5) That the application of the French sanitary laws should be ex¬ 
tended to Alsace-Lorraine, 

6) That provisions, goods and all kinds of articles to be conveyed 
by goods train shall be despatched on the day after consignment. That 
live stock shall be despatched on the day of consignment and by the first 
train leaving, provided loading h^s been done at least 3 hours before 
the departure of the train. 

7) That the time taken in transit by goods train should enable 
live stock to be carried 225 km. in 24 hours. 
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8) That live stock shall be delivered to consignees j hours after 
actual arrival at the Station. 

9) That 110 maximum value shall be fixed £01 animals carried at 
the Passenger train and Goods train tariffs, 1 and 101 ; but, in case of 
dispute, that such value shall be fixed by the decision of an expert. 

10) That for consignments either by Passenger or by Goods train 
applications for trucks shall be made at the despatching station 24 hours 
in advance, and the trucks supplied at the end of that period, it being under¬ 
stood that in no case shall this 24 hour period be included in calculating 
demurrage. 

n) That the managements shall only be bound to supply such 
trucks as are available, without any obligation as to size. 

Whenever Companies supply consigners with a truck larger that ap¬ 
plied for, the rate shall he calculated on the size of truck corresponding to 
the number of animals loaded. 

12) That cattle of all breeds, not exceeding an average weight of 
400 kg. per truck, shall be considered as equivalent to Brittany cows. 

13) That the Companies shall be requested to diminish as far as 
possible the rates of schedules 1 and 2 of the goods train tariff 1 and 101, 
and that a special tariff shall be fixed for unfattened stock intended either 
for fattening, for draught purposes or for breeding. 

14) Having regard to the fact that the period of 24 hours allowed 
for the transmission of goods from the points of transit to the Paris-Bestiaux 
Station is obviously too long, the* Federation requests that this period 
may be reduced to 12 hours. 

15) The Congress requests the Companies when constructing and 
refitting trucks for renewal purposes, to provide a small latticed ventilator 
25 cm, long, at each comer of the track, at 30 cm. above the floor, with a 
shutter allowing for closing in winter. 

16) As animals are preeminently perishable goods, the Congress 
requests that in all cases the carrying-agents should let cattle trucks have 
precedence of all other goods which are not perishable. 

17) Considering that as a rule every time that consignments of ani¬ 

mals have to pass over several sections of railway, considerable delay 
is experienced, the Congress resolves earnestly to request the Railway 
Companies to take immediately action to accelerate transport in such 
cases. p, g. 





PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


1381 - Injuries produced on Weymouth Pines and other Plants due to Causes of 
chemical origin. — Snell, W. H. and Howard, N. O., in Phytopathology , Vol. XII, 
No. 8, pp. 362-368, figs. 2, 1 pi. Lancaster, Pa., Aug. 1922. 

At the beginning of August 1921, in east Massachusetts, some Wey¬ 
mouth pines were noticed, over an area about 800 m. long by 400 m. 
wide, "with reddened leaves. From a distance of a few metres the needles 
appeared to be quite dead, the red colour of the leaves being so uniformly 
distributed. But on examining the branches closely it was found that 
the leaves were not quite dead and that the trees were still living. The 
youngest needles seemed to have suffered most, although all had to a cer¬ 
tain extent changed colour. Subsequent examination of the zone shewed 
that not only the pines but also other trees (Quercus velutina , Q. alba, Q. 
bicolor , Betula populifolia, Prunus serotina , Rhus toxicodendron , Lysimacha 
quadrifolia , Pteris aquilina) were injured. In most cases the injury 
consisted in a browning 01 whitening of the edges of the leaves. 

Cary a sp., Ulmus americana , and Picea pungens however did not appear 
to be attacked. 

Picea excelsa trees which were growing just on the edge of the attacked 
zone had many reddened leaves, while those which were growing a little 
further west, and apparently outside the zone, were perfectly normal. 

Persons living or working in the neighbourhood, stated that this type 
of discolouration had appeared just in the same place during the early part 
of the two previous summers. In each case it was noticed that most of 
the trees had perfectly normal leaves again and only a few were killed. 

Another lot of pines growing about 800 m. to a the north-east were so 
seriously attacked in the previous years that they had to be felled. 

Careful inquiries regarding the causes of the mischief seemed to indi¬ 
cate that it was most probably due to a brick-kiln situated nearly 300 m. 
to the north of the attacked zone and at about 120 m. from the nearest 
pine. As a rule during the last 3 or 4 days of each baking period it was 
usual to put bituminous coal on the wood which was the ordinary fuel of 
the kiln ; the acrid smoke, from the burning of this coal with a relatively 
high sulphur content when driven by the wind, which, as was ascert¬ 
ained, had blown in the direction of the attacked trees, must have caused 
the injuries described. 


[ 1881 } 
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A second ease of damage due to chemical causes was noticed during 
the summer of 1921, along a road in New Hampshire. It was characteris¬ 
ed by a reddening of the leaves and the death of Weymouth pines. Trees 
of all sizes were attacked ; those whose diameters were not more than 
about fifteen centimetres were killed and on full-grown pines large portions 
of the crowns died completely or portions of the leaves died. The tedden- 
ing of the leaves was difficult to distinguish from that caused by ilie smoke 
in the previous case. 

It was found that in this second case the trouble was due to a 
very simple cause. The road had frequently been dressed with chloride 
of lime to bind the gravel and prevent dust. This was the only treatment 
which the road had had for several years. Before dressing the tins con¬ 
taining the lime chloride were arranged at regular intervals along the 
read and in most cases under the pines. 

These tins were not in good condition and a certain amount of chloride 
of lime either in a dry state or dissolved in water absorbed from the air 
was spilled on the ground, and percolated into it. As every tree under 
which a tin had been left was attacked, it was clear that the chloride of 
lime was the cause of the injury. Trees whose trunks were near the tins 
were killed, those which were further away but where the tins had still 
been placed on the ground occupied by the roots, were partly injured. 

Birch trees and elms under which tins containing chloride of lime had 
been placed were more or less seriously injured. On these trees the damage 
consisted in the withering of the edge of the leaves and the browning of the 
leaves themselves. In the case of the elms a pronounced crinkling in the 
leaves towards the top and partial defoliation on the upper branches were 
noticed but these trees did not die. 

Bines and broad-leaved trees under which no tins of chloride of lime 
had been placed were quite healthy. G. T. 

1382 - u Chlorosis ” in Pineapples. — See No. 1314 of this Review 

1383 - « Chlorosis ” in the Vine and deep Ploughing. — See No. of this Review. 


DISEASES DUE TO FUNGI, 
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GENERAL 


parasitic 
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13S4 - Biochemistry of Sclerotinia cinerea. — See No. 1284 of this Review. 

i3 s 5 - Experiments on Vegetable and Animal Plant Pests carried out at the 
Experimental Station at Rothamsted, England. — See No. 1250 of this Review. 

1386 - A New Potato Disease observed in Morocco. — Mifews, in Bulletin de la 

Societe de Pathologic vegetate de France , Vol. IN, Part 2, pp. 109-112. .Paris 1922. 

In 1920 and 1921, a new potato disease was reported from Morocco 
which causes considerable damage to the crops, but varies in its intensity 
and attacks most of the cultivated varieties of potato at all seasons of 
the year. 
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From field observations made at Rabat, the disease on the aerial 
portions of the plant is clearly basipetal, for it always starts at the extrem¬ 
ity of the branch and usually, although not invariably, begins at the 
apex, 01 in the centre of the plant. The terminal leaflet becomes covered 
with brown patches as if it were scorched, and then turns black and 
withers quickly and completely. The petiole is immediately infected at 
its upper end and this part soon dries up and breaks off leaving intact 
the lower portion which remains healthy and green. 

The disea.se continues to spread and quickly passes down the branch 
to the stem, destroying successively all the leaflets. At the end of some 
days the whole branch turns entirely black, withers and falls off ; the 
main stem itself is attacked and becomes covered with elongated, blackish 
patches that start from the point of contact with the infected branch. 

Sometimes the tubers are attacked before they are ripe ; in certain 
cases on the contrary, the disease only makes its appearance on the po¬ 
tatoes themselves some days, or even weeks, after they are lifted. On 
the surface of the tuber small violet-black spots are seen ; at ■ first they 
are few in number, but they gradually increase. Subsequently, the por¬ 
tion of the layer beneath these spots turns a livid blackish-brown, and 
the affected area extends progressively. The diseased spots liquefy and 
exude, under the pressure of the fingers, a rather clear liquid. Then the 
tuber soon rots and becomes unusuable. 

The potato crop is much reduced, for even before the disease appears 
on the tubers, their number and size are much diminished. 

This disease is probably of bacterial origin. 

A bacterium has been isolated from infected plants and cultivated. 
This microorganism was inoculated into twenty sound plants with foliage 
belonging to the “ Geante sans pareille ” variety. The first symptoms 
of the disease showed themselves twelve days after the inoculation, hater 
it spread and became more virulent, and at the harvest time, several of 
the tubers exhibited the characteristic round violet-black spots. Fur¬ 
ther researches are however necessary, for it is impossible to arrive at 
any definitive conclusions respecting the disease from the preliminary 
experiments hitherto made. G. T. 

13S7 - New Mieromyceles living on Cinchona spp., in Indo-China.— Vincens, f,. 

in Bulletin de la Societe de Pathologic vegelale de France , Vol. IX, Part. 2, pp, i 25 -* 33 * 

figs. .4. Paris, 1922. 

Spme years ago, nurseries of Cinchona succimbra , C. Ledgeriana 
and of a variety raised from seed obtained in Java from a cross between 
these two species, were started on Mount Honba. 

In September 1920 the best grown plants of C. Ledgeriana had attained 
the height of 35 to 40 cm., but near them were other individuals only 
15 to 20 cm. high, which bore only a few leaves and seemed about to die, 
None of the plants were perfectly healthy, for the least attacked had 
some leaves covered with spots and the laminae were frequently disfigured 
by perforations. 


[1386-m*] 
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The disease had only lately assumed serious proportions (tile recent 
fogs appeared to have favoured it) for the old leaves were relatively lit¬ 
tle injured. They bore some circular brown patches a few millimetres 
in diameter, of a dead-leaf brown and with a violet bonier perforated with 
holes of the same size and shape as the patches, thus proving that they 
were formed by the detachment of the dead tissue of the latter. On 
the younger leaves the patches were much more numerous ; they often 
coalesced forming a chess board design covering the greater part of the 
surface. 

The blades of the leaves nearer the tip of the plant were deformed, 
crinkled, and looked as if they had been torm The green* shoots bearing 
these leaves were malshaped, bent, sometimes slightly hypertrophied and 
also distinguished by the presence of abnormal suberous growths not 
infrequently of a cankerous appearance. 

The lank, sickly plants which were clearly perishing, only had a few 
deformed leaves.near their apex, while the ground around was strewn 
with withered, shrivelled, brown, spotted and torn leaves, most of them 
just like the young leaves still attached to the stems of less severely at¬ 
tacked individuals. 

The disease appeared with the same characters on the leaves of the 
hybrid variety, though its shoots appeared to be healthy. 

On the plants of C. succimba which were visibly much more vigor¬ 
ous than those of C. Ledgeriana, badly infested leaves were relatively 
rare and all the shoots were healthy. 

Three new species of Phyllosticfa were found on the foliage of the 
diseased individuals, i) . PhyU, honbaensis n. sp., occurring chiefly on 
C, succimbra and seldom present on C. Ledgeriana; 2) PhyU. cine home - 
cola 11. sp., occupying the same position on the dead parts of the pat¬ 
ches as the preceding species ; 3) PhylL yersini n. sp., on the lower sur¬ 
face of the very young leaves that were still pressed against the bud, 
and on the discoloured shoot bearing them at the apex of the dying plant. 
On nearly all the specimens examined was found another Deuteromycete, 
Phlyctaena ' Cinchonas n. sp. Its fructifications were formed in the suber- 
ised bark, which wherever they occurred became very rugged, and 
mammelated, having the appearance of being covered with a number 
of large lenticels. 

On the hark of the same trees there occur but, less frequently, Phoma 
Cinchonas n. sp. and Guignardia yersini n. sp. 

The leaf-traces of a diseased stem left in a damp place for some days 
after it had been removed, were found to be invaded by Dendrophoma 
Cinchonas n. sp., while the rugged bark at the base of the same stem har- 
. boured Physalospora Cinchonae n. sp. 

Only by artificial infection could the part played by each of these fungi 
in the evolution of the malady be ascertained, but although it was not pos¬ 
sible to have recourse to inoculation, the author is certain of the injurious 
effect- exerted by the three Phyllostictae and considers that the frequent 

, [IttSf] 
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occurrence of Phlyctaena in the abnormally suberised bark of the young 
plants justifies this fungus being regarded as a parasite. 

The copper mixtures tried for the control of the disease proved very 
injurious to the Cinchona seedlings. 

In a place near the above-mentioned nurseries none of the C. Led - 
geriana seedlings from the recent and numerous sowings showed any 
signs of the disease up to December 1921, when the author left Indo- 
China. ' G. T. 

1388 - Pholiota praecox , an Agaric injurions to Cultivated Lavender in 

France. — Chevalier a , ill Revue de Botanique apphquee et d* Agriculture coloniale, 
Year II, Bulletin No. 13, pp. 482-483. Paris, September 20, 1922. 

In a field of lavender [Lavandula vera D. C.) at Attps, Sainte-Baume, 
a certain number of the plants were found at the end of June 1922 to be 
withered and attacked by a kind of rot. The examination of the cracked 
surface of the large roots showed the presence of masses of white myce¬ 
lial filaments that invaded all the under-ground portions of the plant. 
On a small swelling situated near the collar above one of the tap-roots 
grew the fructifications of a small Agaric which according to N. Patouir- 
UArd, seems to be a form of Pholiota praecox (Pers.) Quel. 

This is the first time that this fungus has been reported as causing 
rot in a cultivated plant. 

The author recommends the uprooting and burning of all infected 
lavender bushes as the best means of arresting the spread of the disease. 
It is also advisable to drain the low-lying portions of the field to prevent 
the water standing when it rains. The removal of all weeds and the 
frequent working of the soil are measures calculated to promote the growth 
of the crop and the elimination of the parasite. G. T. 

1389 - Mo llisi a Earliana, an Ascomyeete injurious to Strawberry Plants, in 

Ontario, Canada. — Stone, R. B,, in Phytopathology, Vol. XII, No. 8 , pp 375-3^0, 

3 figs. Lancaster, Pa., Aug. 1922. 

In several places in Ontario, many strawberry gardens are seriously 
affected by a disease, the presence of which may be detected in May 
by the appearance of small irregular purple spots on the borders of the 
leaflets ; stripes of the same colour appear simultaneously on the petioles 
and on the floral peduncles. Gradually the spots increase in size and meet 
each other so that the whole leaf may be attacked. As the spots develop 
they become grey or ash coloured with a purple edge, which finally disap¬ 
pears. As the disease progresses, all the leaves of the plant look dried up 
as if they had been scorched by fire. In the following spring the disease 
shows itself very early and may become serious before the strawberries are 
picked. 

After picking, the disease makes rapid progress and all the leaves may 
dry up and become tindery as early as July or August. The diseased plants 
do not winter well and the crop in the following year may be very small. 

All varieties are not equally attacked. It appears from observations 
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made in open fields that the common varieties of strawberry plants may 
be classed in three groups a) very sensitive “ Clyde ”, “ (den Mary ”, 
“ Doctor Bur rill ”, “ Pokomoke ”, b) fairly sensitive “Senator Dunlop ”, 
“Ruby”, “William Belt”; c) slightly sensitive;— “New Williams”, 
“ Portia ”, “ Parson’s Beauty”, “ Enhance ”, Vanoise ”, “ Joe ”. 

Examination of the tindery portions of the spots on diseased leaves 
and petioles reveals the presence of fructifications of a fungus correspond 
ing to Marsonia Potentillae (l)esm.) Fischer, which may be quickly grown 
on ordinary media. 

A pure culture of this fungus inoculated on the leaves of tlie straw¬ 
berry plant soon produced the typical characters of the disease observed 
in nature. 

If strawberry plants are covered, many leaves survive the winter and 
remain green, the fungus winters on these in a vegetative condition and’ 
produces abundant conidia in spring. An ascophorous stage is abundantly 
developed from April to June on the dried leaves, particularly on those 
most exposed. This stage could be identified as Mollma Earliana (K. 
and E.) Sacc, and is developed on the dried leaves of the strawberry plants 
after Mars . Poientillae and often the conidia of the latter are found on the 
leaf together with fructifications of M. Earliana. 

The results of numerous cultural experiments and of inoculation have 
clearly shown that Mars. Potentillae and M. Earliana are metagenetically 
Interconnected: in all cases in which the ascospores of M. Earliana have 
germinated, a pure culture has been obtained which has produced spores 
of the Marsonia type ; strawberry plants inoculated with spores in suspen¬ 
sion taken from a pure culture obtained from an ascospore have shown 
the typical spots of Marsonia and, later, typical fructifications of Mars. 
Potentillae. The control plants remained entirely free from the disease. 
A complete description is given of the ascophorous or perfect stage (M. 
Earliana) as well as of the Conidian stage (Mars. Potentillae). 

Although no experiments have been carried out; it may be supposed 
that the disease may be controlled by the same means as those used in 
controlling the “ leaf spot ” disease of strawberry plants ( Mycosphaerella 
Fragariae [Schw.] Eindau.), G. T. 

1390 - Diseases and Pests of Pineapples. — Sec No. 1314 of this Review. 

1391 - The White-Rot of the Vine ( Coniothyrium Dip/odiella) in Switzer¬ 
land. — Eaes, H. and St^eiielin, M., in Annuairc agricole de la Suisse, Year XXIII, 

pp. 189-203, figs. 7, Berne 1922, 

A contribution to the study of Coniothyrium Diplodiella (Speg.) 
Sacc,, the cause of the white-rot of the vine. 

The experimental researches made by the authors during the summer 
of 1921 in the vineyard of Fully, have proved that the stylospores pro¬ 
duced the previous year in the pycnidia retain their virulence and are 
capable of infecting the crop next year. It is thus advisable to remove 
all the mummified bunches attacked by Coniothyrium, and carefully 
burn them immediately after the vintage. The stylospores of Con. Di- 

[1389-1391] 




WEEDS AND PARASITIC l'%OWERING PLANTS 


I617 


plodiella can only infect the berries of the Chasselas variety if there are 
any lesions present. As hail is the sole agent producing lesions in large 
numbers on the grapes, white-rot is a disease closely connected with hail¬ 
storms. Isolated cases may however occur in Swiss vineyards, as a result 
of wounds inflicted by pruning instruments, “ Cochylis ”, or the agency 
of birds. 

The stylospores of Con. Diplodiella will not grow except in a medium 
containing sugar; they develop little, if at all, in rain or river-water. This 
is the reason why grapes with open wounds are rapidly attacked. In 
the laboratory, infection of Chasselas*leaves was secured by placing on their 
surface grape-juice containing germinating Goniothynum spores. 

In order to infect the lesions on the grapes, it is necessary for some of 
the stylospores of the fungus to be present on the injured tissue. Dur¬ 
ing 192 1 , the stylospores of Con. Diplodiella were rare, for the artificially- 
wounded but not infected berries did not contract the disease, though 
the disease developed regularly on the berries that had been punctured 
and infected. 

The injury wrought by white-rot is intensified by every successive 
hailstorm which greatly increases the number of pycnidia and stylospores 
produced by the fungus. G. T. 

WEEDS AND PARASITIC FLOWERING PLANTS 

1392 - The Crucifer Nasturtium austriacum , a new Weed in the United 

States. — Hansfn, a. A. in Torreya , Vol. XXII, No. 5 , PP- 73 - 77 , 1 fig. Lancaster, 

Pa., September-October 1922. 

In June 1921, the writer's attention was called to a weed which infests 
certain zones of the Borderland Farm at New Milford, Orange County 
(New York State). This plant grows in dense patches and interferes with 
the growth of all other plants. 

At the time the plant was in full flower, and gave a yellowish appear¬ 
ance to the whole of the area attacked. In a meadow intended for pasture, 
more than 4 acres were infected by the weed. Patches were found two or 
three hundred yards from the zone most severely infested while the sides 
of the roads and farm tracks were completely overrun. 

The plant, which appears to be a new variety, in the United States, 
has been identified as the European Crucifer Roripa anstriaca Spach 
(= Nasturtium austriacum Crantz). 

According to the owner of the farm, this Crucifer was introduced, on 
to his land about 1910 through impure grass-seed. At first the plants only 
formed a small patch which for several years did not extend very far. 
Care was taken to cut down the plant every year before the seeds formed, 
but it spread gradually, evidently by means of its horizontal roots. Of 
late years it has spread to such an extent as to cause uneasiness and at pre¬ 
sent occupies a total area of nearly 7 acres, but covering a zone much larger 
than the farm, which is situated on the borders of the New York and 
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New Jersey States, so that the region attacked though small, is actually 
in two States. 

Having regard to the comparatively small size of the zone infested, 
it is important that control should be organised without delay, and all 
the more because if entered on at once it would not be expensive. A good 
method, judging from the experience gained in similar cases, is to station 
a man in permanent residence on the infested zone while the plant is 
growing for two years or more. His only work would be to prevent the 
formation of the parts of the Crucifer above ground, in order to exhaust 
the root system. Another method, wliicli should also give good results, 
is based on continual spraying until the weed is completely exterminated. 
Crucifers are particularly affected by the action of iron or copper sulphate 
sprayings. G. T. 

*393 - The Labiata, Salvia Aethiops , a Weed new to Oregon. — nelson, j. c., 

in Torreya , Vol. XXII, No. 5, pp. 86-88. Lancaster, Pa., September-October 1922. 

In the summer of 1920, specimens of a weed growing in profusion 
in a lucerne field belonging to the farm of Leriock about 1 % km. to the 
north of Lakeview (Lake County), were sent to the herbarium of the 
Oregon Agricultural College at Corvallis. 

This weed — which was identified as Salvia Aetiops L-, a Labiata 
unknown formerly in Oregon --not only grew plentifully on the hard 
calcareous soil of the lucerne field where it smothered a certain,number 
of the plants, but had also spread to the neighbouring, probably unirri¬ 
gated, slope and was luxuriant on the light basalt soil covering it. S. ae¬ 
thiops has shown itself to be a hardy and very drought resistant plant. 
It continued to grow in the, same place until 1922, and has proved to be 
a very prolific weed that propagates itself rapidly. 

After some time had elapsed, the plant was found at Gossil (Wheeler- 
County) viz., some 200 mis. north of the place of its first appearance in 
Lake County. In the latter county, it grew mixed with the Cossack 
variety of lucerne, and was therefore supposed to have been introduced 
with the lucerne seed which had originally been imported from North 
Russia, although in the opinion of the author, the name Cossack would 
seem to denote a more southern origin, so that the Labiata may well 
have come from the shores of the Black Sea. 

During the summer of 1921, another weed belonging to the Salvia 
family, and which has been identified as 5 . sylvestris L. was also found 
in Oregon, but this time in the County of Umatilla, G. T. 

1394 - Arsenic in the Control of Weeds. — See No. 1281 of this Review. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS 

1395 - Boll Weevil and other Causes of Damage to Cotton Crops in the United 

States. — Weather , Crops and Markets , Vol. II, No 9, pp. 169-189. Washington, D. C., 

Aug. 26, 1922. 

The U. S. Department of Agriculture has made estimates- of the boll 
weevil damage for each year from 1909 to-1921, inclusive, In 1909 the 
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damage amounted to 1.368.000 bales. In 1910 the damage was slightly less 
than in 1909, and in 1911 the damage was the least for any of these years,, 
amounting to 338.000 bales. From 1912 to 1919, inclusive, the boll wee¬ 
vil damage fluctuated between 714 00 bales and 2,994,000 bales, this latter 
figure having been reached for the 1916 crop. 



1909 1910 1911 1912 1915 1914 1915 1916 1917 1918 1919 1920 1921 



A. » Cotton Production Prevented. 

a » Quantity of lint picked; 

h ~ Picked lint production prevented by all causes ; 

c *= Picked lint production prevented by boll weevil. 

(1) = bales; 

B. = Percentages of Loss of Cotton. 

a b Percentage of potential production prevented by all causes ; 

• b — Percentage of potential productfon prevented by boll weevil; 

c — Percentage of loss of cotton of a normal or full yield per acre due to boll weevil. 

[ 1395 ] 

















1620 INSECTS INJURIOUS TO CROPS — GKNKRAT, 

The economic burden of the boll weevil to cotton producers can be 
made more understandable perhaps by comparative figures. For example, 
the picked crop of cotton lint was 7,954.000 bales in 1921 and the weevil 
prevented the production of 6,267,000 bales. Hence the damage to the 
crop was equal to 79 % of the harvested crop. Had the weevil been innoc¬ 
uous the cotton acreage of 1921, small as it was, would have produced 
14,231,000 bales of lint cotton. 

To express the matter in another way, had it not been for the boll wee¬ 
vil the actual crop of cotton in 1921 could have been obtained from 66 % of 
the acreage cultivated. In other words, out of every 100 acres cultivated 
the producer received as his share the cotton from 42 acres, since causes of 

(Fig. 2. — Loss of cotton production by all causes . in kg. per ha). 


Kg. 



damage other than the boll weevil prevented the production of 24 acres, 
and the boll weevil itself fed on the cotton raised on the remaining 34 acres. 

The cotton production that the weevil has prevented has greatly 
increased in the last two years. Expressed as a fraction of the full potential 
production of cotton, the damage by the boll weevil in 1921 was about 
34 % ox, hi other words, one-third of the potential production was prevent¬ 
ed by this voracious pest. One-fifth or 20.5 % represented the weevil 
damage in 1920. Before that year the damage ranged from 14.3 % of 
potential production in 19x6 to 1.5 % in 1911. 

In 1921 the boll weevil became more destructive to the cotton crop 
than all other causes combined, having caused about 50 % of all damage 
while the proportion in former years had been much Jess. 

When all causes of damage to a potential production of cotton are 
combined, the preceding statements made for the boll weevil alone assume 
an even greater significance and the causes of damage should also be con¬ 
sidered. For example, deficient rainfall, or moisture in the ground, has 
damaged the cotton crop to the extent of 33.1 lbs. per acre when averaged 
for the years 1909-1921* and excessive moisture has damaged the crop 
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18.3 lbs. in the same period. All climatic causes of damage have reduced 
the crop by 68.5 lbs. per acre on the average. 

The average toll of insect pests for the years 1909-1921 was 35 * 2 lbs. 
per acre, plant diseases 6.4 lbs. The total damage by all causes during 
the 13 years averaged 115 lbs. per acre. 

Fig. 3. *— Average los •> of Cotton . (1909-1922) (kg. per ha). 


Kg- 



Explanation. 

1 « due to insufficient humidity; 2 = due to excess of humidity ; 3 = for all .other 
climatic causes ; 4 =* total for climatic causes ; 5 = due to disease ; 6 = due to insect 
pests ; 7 = due to bad quality of seed ; 8 — due to unknown causes ; T = total. 

All causes of damage in 1921 prevented the production of 10,717,000 
bales of cotton in addition, to the accompanying seed. In 1920 the pro¬ 
duction of 8,975,000 bales was prevented. That quantity, however, was 
exceeded in 1909 when the production of 9,369,000 bales was prevented and 
again in 1916 and 19x8 when 9,505,000 bales and 9,136,000 bales respeeti- 
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vely, were lost from the potential crops of those years. The smallest pre¬ 
vention of production during the 13 years was 5>937> 000 hales in 1918. 

The combined damage to a potential cotton production in 1921, esti¬ 
mated at 10,712,000 bales, was greater than the crop actually harvested 
— 7 954 000 bales. In fact it was equal to the harvest and 34.7 % more, 
because had there been no causes of damage to the potential cotton crop of 
1921, the production would have been 18,669,000 bales instead of 7,954,000 
bales, and the crop that was actually secured could have been obtained 
from 42.6 % of the acreage under cultivation. 

- According to the farm value of the prevented cotton production at the 
price of the harvested production, the lint and seed whose production was 
prevented in 1921 had a hypothetical value of $610341000, and the 
production prevented by all causes $ 1 042 987 000 or much more than the 
actual value of the picked crop, $ 772 583 000. 

This hypothetical value of the prevented production could probably 
not have been a true value had such production been realized, since with 
a production increased by more than 75 % in 1921 it may readily be under¬ 
stood that the price of cotton per pound would have been much less than 
it was, and it is even possible that the entire production would have been 
less than the value of the actually harvested production. Notwithstanding 
the value of the prevented production as computed, is comparable to the 
value of the harvested crop since both have the same price per pound 
and since this price would fall if the causes of crop damage were removed 
until acreage had been reduced in accordance with the increased * yield 
per acre. 

Moreover it is an economic necessity that boll weevil damage, as well 
as all other forms of damage to the cotton crop, should be returned to cot¬ 
ton producers in the prices of cotton lint and seed as all causes of damage 
represent much of the cost of producing the crop that is actually harvested. 

1396 - Observations on Rhone fusca, a Neuropteron preying on injurious 

Beetles, in Australia. —* Tillyard, R. J , ill Bulletin of Entomological Research , 

Vol. XIII, 2nd Part, pp, 205-224, figs, 11, 2 pi. Eondon, Aug. 1922. 

A complete account of the life history of the Neuropteron Ifhone fusca 
Newman, based on experiments and observations made in several districts 
of Australia over a period of years. 

The larva of I. fusca lives mainly at the expense of the larvae of beetles 
and especially those of the Scarabaeidae. To this latter family belongs the 
species whose larvae, commonly called “ grass grubs 1 cause considerable 
damage to meadow* and pasture land in New Zealand and other parts of 
the world .With the object of checking the development of these injurious 
larvae, 5000 fertile eggs of this Neuropteron were imported from Sydney 
into New Zealand in October 1921, and distributed to numerous 
centres. In 1 addition 750 eggs were put out iu grassy plots and suitably 
protected in the grounds of the Ca wthron Institute at Nelson (New Zealand) 
where there are plenty of " grass grubs " (larvae of Odontria). The object 
is tp ascertain whether the larvae of Rhone are capable of adapting them¬ 
selves to the new conditions of feeding, climate and soil. G. T. 
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1397 - New Hymenoptera parasitic on injurious Insects. — wattrston, j., in 
Bulletin of Entomological Research , Vol. XIII, 211c] Part, pp 183-188, fig. 5. London, 
Aug. 1922. 

A description of the following new species of Hymenoptera parasitic 
on injurious insects 

1) Chaetostricka cratitia n. sp. obtained by rearing eggs of Pro- 
mecotheca reichei Baly, a beetle injurious to the leaves of the Coconut palm, 
at Cicia (Fiji islands) ; 

2) Encyrtus cotterelli n. sp., obtained by rearing a nymph of 

Sahlhergella theobromae Dist., a Rhynehote injurious to the cocoa tree, at 
Mampong (Ashanti, Gold Coast). - G. T. 

1398 - Natural Enemies of Insects injurious to Forest Trees, in the United Pro¬ 
vinces, India. — Watfrston, j., in The Indian Forest Records , Vol. IX, 2nd Part, 
pp. 51-94, figs. 23. Calcutta, 1922. 

An enumeration of various Hymenoptera collected in the United 
Provinces, mainly in the Dehra Dun district, during recent years. 

Among them the following, known to be parasitic on insects injurious 
to important Indian forest trees, are particularly worthy of attention :— 

1) Chalcis tachardiae Cam. obtained by rearing a chrysalis of 
Hypsipyla robusta a Microlepidopteron injurious to the Meliaceous tree 
Cedrela Toona Moore (“ Toon ”) ; 

2) Ch. hearseyi Kirby var. xanthoterus n. var., as in the previous 

case ; 

3) Trigonnra ruficaudis Cam., obtained by rearing the Sterculia- 
ceous tree Heritiera Fames Buch. (“ Sundri ”) attacked by the beetle 
Chrysobothris sp. in company with Glenea sp., Derolus discicollis Gah. and 
Diorthus simplex White ; 

4) T. tenuicaudis n. sp., obtained from the same tree attacked by 
Chrysobothris sp. Glenea sp.,and Ozotomerus maculosits Perr., this new Hy- 
meuopteron is probably parasitic on Chrysobothris sp.; 

5) Antrocephalus destructor n. sp., obtained by rearing Hypsipyla 
robusta injurious to Cedrela Toona ; 

- 6) A. renalis n. sp., obtained by rearing a chrysalis of the above 

mentioned Microlepidopteron ; 

7) Monacon productum n. gen. and n. sp., obtained by rearing 
Diapus furtivns Samps., a beetle injurious to the Dipterocarp Shorea ro¬ 
busta Gaertn. (" Sal ’’) ; 

8 ) M. abniptum n. sp. obtained by breeding the beetle Platypus 
uncinatns Blandf. which attacks Heritiera Pomes ; 

9) Oedaule stringifrons n. gen. and n. sp., obtained by rearing the 
beetle Caryoboms gonagra Fab., living in the seeds of the Leguminous tree 
Albizzia Lebbeh Benth.; 

10) Roptrocerus sulcatns n. sp., obtained fiom pupating chambers 
of the beetle Ips longifolia Stebb. in galleries excavated under the bark 
of Pinus longifolia Roxb. (“ Chir ”) ; 

11) Tetrastichus spirabilis n. sp.,* obtained by rearing caterpillars 

of Hypsipyla robusta. G. T. 
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1399 - Disinfection of Cotton seed with Chloropicrin (i). — vavssi£.kk, i\, in 
nomic Colonial?, Year VII (1922-1923), No. 56, pp.249-253. Paris, Aug. 1922. 

At the present time certain French Colonies, and especially French 
West Africa, import seeds of the most highly recommended varieties of 
cotton for the purpose of cultural experiments. 

With the object of preventing the introduction, with these seeds, 
of any dangerous parasite into the Colonies and owing to the fact that the 
jirocess of disinfection based on the use of heat (2) though effective, is very* 
costly when large quantities of seed are treated, the laboratory of I into- 
mology at the National Institute of Colonial Agriculture, at Nogent-sur- 
Marne, and the Paris Entomological Station have made a series of exper¬ 
iments in order to obtain absolute disinfection of seeds at a minimum cost. 

The insecticide selected was chloropicrin. The three experiments made 
in 1921 and 1922 on cotton seeds badly infested with the “ pink boll worm " 
[Platyedra gossypiella) and on perfectly sound seeds have proved that a 
dose of 30 cubic cm. of Cloropicrin per cubic m. gives complete disinfection 
to seeds confined in a closed place for 24 hours, without sensibly affecting 
their gernunative power. G. T. 

1400 - Selection and Treatment of Waters for Spraying Purposes. — See No. 1882 
of this Review. 

1401 - Pests of Rice at Sarawak, Borneo. — See No. 1291 of this Review. 

1402 - Observations on Caalophilus laiinasus , a Beetle injurious to Seeds, 
in Florida, Georgia and South Carolina. — cotton, r. t., in United States 
Department of Agriculture , Bulletin 1085, pp. 10, 1 pi. t Washington, X). C., July 1922. 

Caulophilus latinasus Say has up to the present been the object of little 
attention from the economic standpoint and nothing had yet been published 
on the biology of this beetle. It is common, at the present time, in Florida 
and has been reported in Georgia and South Carolina. It is not impossible 
that the insect is spreading gradually in other parts of the South and that 
it increases the already considerable damage caused by Sitophilus oryza ly. 
Its presence in Jamaica, Cuba, Porto Rico, Mexico, Guatemala and Madeira 
is well known ; it is certainly common in the Antilles and in countries in 
Central and South America. 

The damage caused by C. laiinasus is greater than is generally supposed. 
While it is generally believed that it only attacks maize and chick-peas 
in store, it also frequently attack various seeds and the caryopses of several 
varieties of cereals which are rapidly reduced to a dusty mass by the com¬ 
bined action of the larvae and the adult insect. It should be noted that 
whole seeds or seeds of average hardness are quite safe from attack by this 
beetle, which is often found associated with S. oryza, the attacks of which 


fO In this connection see' — R. July-Sept. 1919, Nos. 1049-1050; R. Jan. 1920, 
No. 148; R Feb. 1920, No. 274; R. Match 1920, Nos. 374 ami 378; R, May 1920, 
No. 595 ; R- June 1920, No. 705; R. r Jan. 1921, Nos. T12 ami 114 ; R. March 1921, 
No. 265 ; R. April 1921, No. 462. {Fd.) 

(2) In this connection see :— R, January 1921, No. 115. {11 d.) 
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facilitate tlie destructive action of C. latinasus. Broken, damaged and 
soft seeds are very quickly affected. The writer here describes observa¬ 
tions made at Orlando (Florida) on the biology and habits of C. lati¬ 
nasus in 1919, 1920 and part of 1921. He also gives a morphological 
description of the eggs, larva and pupa of this beetle. 

The larvae of C. latinasus are attacked by three parasitic Hymenop- 
tera Cercocephala elegans Westwood, Aplastomorpha vandinei Tucker and 
Lairopis sp. The larvae, pupae and eggs are also attacked by the Acarid 
Pediculoides ventvicosus Newport. The beetle can be effectively controlled 
by the typical remedies recommended for the control of insects injurious 
to seeds in store. G. T. 

1403 - ApophyllisL murina and another undetermined Beetle reported for the 
first Time as injurious to various Crops, in Rhodesia. — jack, r. w., in Bulletin 
No. 425 issued by the Department of Agriculture , Salisbury , Rhodesia, 8 pp., 4 pi. 
Salisbiuv, June 1922. 

In December 1918 the Department of Agriculture of Rhodesia receiv¬ 
ed from a farm at Concession (Mazoe) specimens of maize attacked by an 
insect, together with specimens of the insect which was recognised as being 
Apophyllia murina Gerst., a Chrysomelid beetle. Four days later similar 
damage was described to the writer by a farmer from Enterprise and in 
January 1919 a large number of plants were found attacked by the insect 
on the land of the Agricultural Laboratories at Salisbury. During the same 
month on farms near Salisbury, maize was extensively but slightly attacked; 
the loss in one case was estimated at 5 % or more. Information, mostly 
circumstantial,- was also received from different localities in the Mazoe 
valley from which it could be gathered that the insect had appeared on 
some farms during the previous year and that in one case thirty acres of 
maize has been almost completely destroyed for two consecutive years in 
addition to other less serious damage. In December 1919, on plots at the 
Experiment Station at Gwebi tip to 50 % of the plants, were destroyed 
without counting those that were only damaged. In 1920-21, with the 
exception of an attack reported on tobacco, no report of damage caused 
by the insect was received ; on a farm at Concession the insect only appear¬ 
ed in small numbers. When maize is attacked, the centre of the plant 
withers and dies While the inside leaves remain green. If the plant attack¬ 
ed by the beetle is pulled up and the insect is still in it, a small yellow larva 
is found, partly and sometimes entirely located in the underground part 
of the stalk. Ordinarily a single larva causes the death of the plant if 
fairly young, or it hinders giowthto such an extent that the ears produced 
a*e of little value. 

Little is yet known of the life history and habits of the insect. When 
the larva has reached complete development, it builds a shelter in the ground" 
and pupates. Larvae collected in January produced the first beetles 19 
days later, The insect breeds several times a year. The beetles feed on 
the leaves of maize and other Gramineae, but it is not certain that these 
plants are their preferred hosts. Besides maize, the larvae feed readily 

( 1403 - 1403 ] 
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on the underground parts of the stalks of Elen sine indie a Gaeitn. (“ Ra- 
poko grass ”) ; it may be supposed that this wild Grass may have a very 
great influence on the appearance of the beetle by supplying it with suit¬ 
able food at a time when maize stubble is too hard to be attacked. Other 
Gramineae are no doubt attacked by the larvae which also feeds on the 
fruit of the groundnut and the underground parts of tobacco stalks. It 
has also been reported that the insect can attack and destroy in the ground 
caryopses of maize about to germinate. Many young plants are thus 
killed by larvae which bore into the lowest parts. Sometimes several lar¬ 
vae attack a single plant but the writer has never seen more than two such 
cases. 

The strongest plants or those which are less damaged often send out 
buds below the point attacted ; deformed plants are the result, often with 
two stalks and the ears being almost valueless. 

Apparently the insect prefers certain kinds of soils. A fanner in the 
Mazoe valley who has suffered very heavy loss from the beetle has stated 
that the beetle mainly attacks maize growing in the lighter coloured soils, 
seldom that on chocolate coloured soils and never those on black soil. All 
the attacks seen by the writer were on red or yellow soils, but he does not 
exclude the possibility that the insect may cause damage also on other 
soils. 

In January 1913 it was reported to the Department of Agriculture 
that in the Hartley district a small pink larva was attacking the under¬ 
ground parts of sorghum stalks and the germinating caryopses. About 
fifteen acres had to be resown. The specimens received for examination 
made it possible to decide that they were larvae of an undetermined beetle. 
During that month the same insect attacked the sorghum in experimental 
plots at Salisburg ; over 50 % of the plants were destroyed. Adult speci- 
, mens obtained by artificial rearing and others captured in the open were 
sent for identification to Dr. PeringuEy of the South African Museum 
who recognised that the insect not only belonged to an undescribed spe¬ 
cies but also to a new genus which might no doubt be placed in the family 
Melyridae. Up to the present the beetle has not been named and is there- 
• fore indicated here under the common name of “ pink grub ”, which has been 
given to the larva. Ordinarily the beetles are very abundant on the 
panicles of Tricholaena rosea Nees ( f< Natal led-topped grass ”) and of 
Poa abyssinica Jacq. (“ teff grass ”) in April and May, and they feed, ap¬ 
parently, mainly or almost exclusively on the pollen. 

The life history and habits of this insect are not at present fully 
known. 

So far as has been observed up to the present, the larvae behave like 
those of Apophyllia mnrina ; they feed on the underground parts of sorghum 
stalks and destroy the lower portions in such a way that the centre of the 
plant withers. They also at the same time attack maize but do not appear 
to be able to penetrate into the more vigorous stalks, as is the ca se with 
the larvae of Apophyllia and although damage to maize has been observed 
and reported it is not comparable with that caused by A , mnrina when 
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the insect is found in large numbers. The larvae of the second beetle also 
attack young roots and show a tendency to eat the germinating caryopses 
of sorghum and maize. They have also been found on the roots of peas, 
beans, Cigna Catjang, etc. and have been reported as injurious at any 
rate to peas. It is not quite clear whether the larva attacks this crop 
to any considerable extent but on one occasion it was found entirely 
imbedded in the stalk of a plant of V, Catjang which was also attacked by 
A gromyza sp. Owing to the preference of the beetles for the inflorescences 
of Trick, rosea and P. abyssinica, it is probable that the presence of one 
or other of these grasses may have a direct influence on the infestation of 
the soil by the larvae. G. T. 

1404 - Phylloxera of the Vine in Greece. — See No. 1317 of this Review. 

1405 - Pests Of the Date Palm in Irak. — See No. 1316 of this Remew. 

1406 - Animal Pests of Artocarpas spp. and Tectona grand is, in the Dutch 
Indies.— Kalshovbn 1 I., in Tectonn , Year XV, No 8, pp. 677-693, 1 fig Buitenzorg, 
Aug. 1922, 

Artocarpus Integra Morr., used in mixed forest plantations in the 
interior of the island of Java, is attacked by the Microlepidopteron Mar- 
garonia caesalis Wlk. (Syn. of Glyphodes crameralis Snell.). After many 
attacks the young plants suffer from arrested growth and become much 
branched. The same insect has been observed in the west of Java 011 
young plants of A. rigida Bol. and A. elastica Reinw, The young cater¬ 
pillars in the latter case were found in the buds, and they ate the 
leaves and made galleries in the principal nerve As they grew older the 
caterpillars perforated the medulla of the shoots and made galleries in 
which they pupated. In 1920 and 1921 the caterpillars were observed 
from January to March. It is supposed that they may develop for a 
part of the year in the floral buds and young fruit of the host, since 
caterpillars have been observed in India on A. Integra exactly in such 
places. 

No definite method of control of the insect can be indicated, for the 
biological data collected regarding it are too incomplete. The removal 
and destruction of the infested shoots and simnltaneous pruning of the 
lateral branches might be tried; but in practice this may be difficult 
and it may be the case that such operations cannot be carried out over 
large areas. 

Neither insects nor fungi injurious to the fruit of Tectona grandis 
I/, f. are known. The great variations observed in the production of 
fruit are probably due to meteorological factors. However part and 
perhaps a large proportion of the fruit may be damaged by higher ani¬ 
mals. The damage they cause does not appear to have any economic 
importance since no difficulties have been experienced in providing seed 
required for plantations. The natives state that the fruit of Tectona 
is eaten on the trees by parrots (very probably Palaeornis alexandri I/.), 
by small and large Rodents. ( Sciurus spp.) and by monkeys, while fallen 

[1403—1406] 



1628 INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 


fruit appears to be eaten by rats. These statements may be true but 
require confirmation. 

Fruit has been found broken, generally longitudinally and some¬ 
times transversally, probably by parrots and some of the seeds show 
clear marks of the action of a beak. A case may be mentioned in which 
parrots were seen actually breaking the fruit of Tectona on the tree. Many 
fruits have also been found gnawed at the top by Rodents. As these 
fruits lie on the ground in the middle of dry leaves with the remainder 
of the shells removed, it has been supposed that small Rodents (Sciurus 
spp.) extracted the seeds from the fruit on the trees and dropped the re¬ 
mainder. Perhaps other climbing Rodents ( Pteromys , Sciuropterus) do 
the same. 

It is said that a larger Rodent (, Sciurus bicolor) cracks the fruit in 
two ; it has been observed about to eat the fruit, but there is no further 
information on the subject. The fruit of Tectona may be opened by 
Rodents in yet another manner, namely by making a single hole near 
the base; perhaps the fruit is gnawed on the trees by climbing Rodents 
or on the ground by rats (or by Hystrix javanica Cuv.). The writer has 
also found some fruits with 3 or 4 small separate holes near the top, which 
in this case was intact. Perhaps in this' case the damage was due to a 
climbing Rodent. 

Some Macacus cynomolgus have been seen on the point of touching 
the Tectona fruit on the trees ; perhaps they eat them. Recently a Sem- 
nopithecus maunts Schreb. was surprised when about to take fruits on 
the top of a tree and crack them with its teeth. G. T. 
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